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   Foreword   

   In Pursuit of Well-Being 

 A question I often get from colleagues in medicine and nursing is some variation of 
“Why are people so interested in complementary or integrative therapies?” The 
question is sometimes posed in the context of a conversation around whether we 
should be teaching health professional students about these therapies, whether there 
is enough evidence to support their use in clinical settings, or whether they should 
be reimbursed or integrated into a comprehensive program of care. 

 While evidence shows that the largest group of people who use integrative thera-
pies are people with chronic conditions who are seeking symptom relief, conversa-
tions with patients and clinicians have convinced me that stories and studies together 
paint a clearer picture. 

 Many years ago, a woman in her mid-thirties with advanced breast cancer came 
to see me explicitly to talk about her experiences in the healthcare system. She was 
a mother of two young children, unable to work or even care for her kids given the 
symptoms related to both her disease and treatment. She was grateful for the access 
she had to conventional cancer care—and she wisely recognized that she needed it 
all—chemotherapy, radiation, and surgery. The story she wanted me to understand 
was how much her life was improved when she began to access integrative thera-
pies. Acupuncture helped her manage nausea; meditation and yoga put her mind at 
ease and reduced her anxiety and helped her sleep better. Paying attention to her diet 
gave her more energy. Recognizing the value of both biomedical and integrative 
approaches, she remarked that biomedicine helped cure her cancer while integrative 
therapies saved her life. 

 Maggie, like many of our patients, was seeking well-being in the midst of a com-
plicated medical regimen that was focused on her medical diagnosis. Well-being 
encompasses not only physical health but also psychological, emotional, and spiri-
tual health. For Maggie, being able to be an active participant in making decisions 
about her care contributed to her well-being. Choosing which mind/body therapy 
she would try, seeing a health coach, and trying acupuncture made her feel in control 
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of a situation that seemed hopeless and beyond control. And these approaches also 
helped her attain better symptom management and improved her quality of life. 

 Well-being is not a particularly new concept. In 1946, the World Health Organization 
defi ned health as a state of complete physical, mental, and social well-being and not 
merely the absence of disease or infi rmity. Over 30 years ago Aaron Antonovsky, a 
professor of sociology, coined the term  salutogenesis  to describe an approach to care 
that focuses on factors that support human health and well-being rather than on factors 
that cause disease. In many respects, the emerging fi eld of integrative medicine or 
health is ideally suited to study the art and science of well-being. 

 Patients diagnosed with chronic lung disease, experiencing critical illness, or a 
sleep disorder face a myriad of complex symptoms and often an unfavorable or 
uncertain prognosis. I applaud Doctors Chlan and Hertz for recognizing both the 
challenges and opportunities we face in providing comprehensive, whole person 
care to this patient population. This text will heighten awareness of integrative ther-
apies and provide an objective analysis of the evidence to support their use. The 
fi eld is in its infancy and we are only beginning to see studies that are rigorously 
designed and that point toward understanding the mechanism of action. As with 
biomedicine, evidence-informed practice is important and that includes a careful 
examination of all kinds of evidence including studies of clinical effectiveness, 
randomized controlled clinical trials, qualitative studies, clinician judgment and 
experience, and patient preference. 

 Does well-being really matter? Our patients tell us defi nitively that it does. Even 
when they are struggling or suffering with a chronic or life-threatening illness, 
having their anxiety or depression eased, having less pain, or being able to sleep 
enables them to live whatever life they have more fully. As clinicians and scientists, 
this doesn’t mean that we uncritically assume that anything and everything is safe, 
nor does it mean that we dismiss out of hand therapies that we are unfamiliar with. 
I hope that this book inspires you to become more informed, that you will seek 
opportunities to build strong interdisciplinary teams that include clinicians who 
provide integrative therapies, and that you will contribute to the important mission 
of generating research to rigorously evaluate all therapies, biomedical and integra-
tive. And, I hope that it sparks a curiosity so that you will ask your patients about 
what they are doing to improve their well-being in the midst of their disease or 
health challenge.    

Minneapolis, MN, USA Mary Jo Kreitzer, PhD, RN, FAAN
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  Preface 

 Complementary and Alternative Medicine (CAM) includes a group of diverse 
medical and healthcare systems, practices, and products that are generally not con-
sidered to be part of conventional medicine [1]. One method to organize these 
numerous and diverse group of practices, systems, and products is into four domains: 
Mind–body practices, Biologically based practices, Manipulative- and body-based 
practices, and Energy medicine. Whole Medical Systems, which cut across all of 
the domains, include homeopathic medicine, naturopathic medicine, Ayurveda, and 
Traditional Chinese Medicine. Some persons and cultures exclusively use Whole 
Medical Systems rather than allopathic or Western medicine for their health care. 

 The use of CAM therapies among adults in the United States is common and 
shows no sign of decreasing. According to a recent report from the National Health 
Interview Survey [2], over 35% of adults use some form of CAM treatment, modality, 
or practice. Adults with one or more chronic health conditions, including asthma 
and emphysema, are the most likely to use CAM modalities [3]. Many reasons are 
provided by patients for their use of CAM, including personal philosophy, need for 
greater control in healthcare decisions, and general dissatisfaction with conventional 
treatments. Today’s consumers and their family members advocate that CAM thera-
pies be continued and/or included in the plan of care for acutely ill patients. Thus, it 
is incumbent upon healthcare providers to be knowledgeable about the broad fi eld 
of CAM, including those providers working with persons who experience acute or 
chronic lung disorders and sleep issues. Equally important is for healthcare provid-
ers to be knowledgeable in the evaluation of specifi c CAM therapies and how to 
advise patients on their use or nonuse, including potential dangerous interactions of 
herbal supplements with prescribed medications. Likewise, persons with chronic, 
debilitating lung diseases may be desperate for any treatment or modality that promises 
to palliate shortness of breath and other symptoms. There are, however, ‘sham’ 
modalities that should not be used, as they may be totally worthless and may even 
be dangerous if used by certain patients. Healthcare providers need to be informed 
regarding all therapies in which their patients may engage, including all CAM 
practices, which could positively or adversely affect the plan of care. 
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 The purposes of this text are to provide clinicians caring for patients with acute 
or chronic lung disorders and sleep conditions with: (1) an overview of integrative 
therapies and their scientifi c bases; and (2) information and suggestions for evaluat-
ing the implementation of integrative therapies into practice. The term “Integrative” 
was chosen in order to focus the scope of this textbook on those CAM treatments, 
modalities, and practices that are combined with conventional medical treatment 
and for which there is some evidence of safety and effi cacy. Whole Medical Systems, 
with a specifi c focus on Traditional Chinese Medicine (TCM), are addressed in a 
separate chapter. 

 This text is not intended to be an exhaustive review of integrative therapies, nor 
is it intended to include all pulmonary and sleep disorders. Each of the chapters that 
address a specifi c health condition or illness provides a brief overview of its inci-
dence, clinical features, and challenges associated with clinical management. Each 
of the chapters addresses the current state of the science in the four organizing CAM 
domains, as reported in available literature including any benefi ts, risks, or safety 
considerations. 

 Unique aspects of this text are the chapters related to evaluation of integrative 
therapies evidence; ground-breaking animal model research with herbal prepara-
tions focused on the serious problem of sepsis in the ICU; guidance for counseling 
patients with chronic lung illness who may be desperate for a cure; and palliative 
and end-of-life care for chronic lung conditions. 

 Our hope is that clinicians in various healthcare settings will fi nd the information 
contained in this text benefi cial to their practice and the patients for whom they 
provide care. 

Minneapolis, MN, USA Linda Chlan
 Marshall I. Hertz
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  General         
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  Abstract   Growth in the use of integrative therapies has been stimulated by consumer 
interest in a more comprehensive, holistic approach to care that includes both con-
ventional medical practices and complementary or integrative therapies. Increased 
utilization has also been fueled by the growing evidence base that has documented 
safety and effi cacy for many of these unconventional practices. Increasingly, health 
professional students are exposed to integrative therapies within their curriculum 
and within clinical sites where they practice. Students, faculty teaching in health 
professional schools, and practitioners recognize the importance of educating stu-
dents about integrative health and offering services that provide patients choice and 
the opportunity to integrate the best of conventional and CAM approaches. The 
policy issues surrounding integrative health/medicine are complex and include edu-
cation and workforce development, care delivery, and economics and fi nancing 
issues. For patients facing chronic health issues such as pulmonary disease and 
sleep disorders, integrative health approaches may offer improved symptom man-
agement and quality of life.  

  Keywords   Integrative health  •  Integrative medicine  •  Complementary and alterna-
tive medicine  •  CAM utilization      

 According to the National Health Interview Survey (NHIS) conducted in 2007, 
approximately 38% of adults in the United States and close to 12% of children aged 
17 and under use some form of complementary and alternative medicine (CAM) 
 [  1  ] . The survey, developed by the National Center for Complementary and 

    M.  J.   Kreitzer, PhD, RN, FAAN   (*)
     School of Nursing, Center for Spirituality and Healing ,  University of Minnesota ,
  Minneapolis ,  MN   55455 ,  USA    
e-mail:  Kreit003@umn.edu   

    Chapter 1   
 Overview of Integrative Therapies 
and Healing Practices       

       Mary   Jo   Kreitzer         
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Alternative Medicine (NCCAM), part of the National Institutes of Health (NIH) 
and the National Center for Health Statistics (NCHS), a part of the Centers for 
Disease Control and Prevention (CDC), included questions on 36 types of CAM 
therapies commonly used in the United States and represents the most comprehen-
sive survey to date on the utilization of CAM in the United States. As noted in 
Fig.  1.1 , CAM use by adults remained relatively stable between 2002 and 2007.  

 CAM is defi ned by NCCAM as a group of diverse medical and healthcare systems, 
practices, and products not generally considered to be part of conventional medicine, 

  Fig. 1.1    CAM use in US adults and children. Percentage of US adults in 2002 vs. 2007 and chil-
dren in 2007 who used complementary and alternative medicine (CAM) in the past 12 months. The 
fi gures show that CAM use among adults has remained relatively steady from 2002 to 2007. From 
National Center for Complementary and Alternative Medicine, NIH, DHHS       
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though NCCAM acknowledges that the boundaries between CAM and conventional 
medicine are not absolute and that specifi c CAM practices may, over time, become 
widely accepted  [  2  ] . The term “complementary medicine” refers to the use of CAM 
together with conventional medicine while the phrase “alternative medicine” implies 
that CAM is used in lieu of conventional medicine. Over the past 5 years, integra-
tive health, integrative therapies, and integrative medicine have emerged as descrip-
tions of an approach to care that combines both conventional and CAM treatments 
that are safe and effective. 

 The purpose of this chapter is provide an overview of the diverse fi eld commonly 
called alternative, complementary, or integrative health/medicine and to highlight 
broad issues related to education, practice, regulation, and policy. 

   Taxonomy of CAM 

 While the fi eld of CAM is very diverse and is estimated to include over 1,800 dif-
ferent therapies/modalities, NCCAM has informally organized CAM practices into 
the following categories: mind–body medicine, natural products, manipulative and 
body-based practices, and a category—other CAM practices—that includes energy 
healing such as Reiki and healing touch and whole medical systems such as tradi-
tional Chinese and Ayurvedic medicine. The NCCAM categories have changed 
over time and are considered by many practitioners in the fi eld to be fairly arbitrary 
and not particularly descriptive. The “other” category is extremely diverse and as 
large as the other three categories combined. 

   Mind–Body Medicine 

 Mind–body practices include meditation, yoga, tai chi, guided imagery, clinical 
hypnosis, biofeedback, deep breathing exercises, progressive relaxation, and cre-
ative arts therapies such as music, dance, and art therapy. Mind–body approaches 
are designed to enhance the mind’s capacity to affect bodily function and symptoms 
and are based on the science of psychoneuroimmunology, a fi eld of study that 
focuses on how the mind and emotions are connected to the autonomic nervous, 
endocrine, and immune systems.  

   Natural Products 

 The natural products category includes herbal or botanical medicine including 
aromatherapy, vitamins, dietary supplements, and the use of probiotics. Probiotics 
are live organisms, usually bacteria, that are similar to microorganisms found in the 
human digestive tract and that may have benefi cial effects. An example of a com-
monly used probiotic is yogurt, which contains lactobacillus.  
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   Manipulative and Body-Based Practices 

 Manipulative and body-based practices focus on the structures and systems of the 
body including the bones, joints, soft tissues, and circulatory and lymphatic sys-
tems. Massage, lymphatic drainage, cranial–sacral therapy, and spinal manipulation 
are examples of commonly used therapies.  

   Other CAM Practices 

 Just as allopathic medicine is a complete system of care based on a particular set of 
theories and practices, there are other whole medical systems that have evolved over 
time in different cultures and are considered to fall within CAM. Examples of whole 
medical systems include Ayurvedic (east Indian) medicine, traditional Chinese 
medicine, Tibetan medicine, and Native American medicine. Naturopathy and 
homeopathy are also examples of whole medical systems. 

 NCCAM also recognizes other CAM practices including movement therapies 
such as the Feldenkrais method and Pilates, energy therapies such as healing touch 
and Reiki, and the practice of indigenous/traditional healers. The NCCAM website 
includes detailed descriptions of each of the therapies and systems of healing identi-
fi ed above  [  3  ] .   

   Patterns of CAM Utilization 

 Among adults in the United States, the most commonly used CAM therapies include 
natural products, deep breathing exercises, meditation, chiropractic or osteopathic 
manipulation, and yoga  [  1  ]  (Fig.  1.2 ). Among natural products, the most commonly 
used substances were fi sh oil/omega 3, glucosamine, echinacea, fl axseed oil or pills, 
and ginseng. Therapies with the most signifi cant increase in use between 2002 and 
2007 were deep breathing (11.6–12.7%), meditation (7.6–9.4%), massage (5.0–
8.3%), and yoga (5.1–6.1%).  

 The demographic pattern of use reported in the NHIS survey has remained con-
sistent between 2002 and 2007. The highest users of CAM are women (42.8%, 
compared to men 33.5%), with more education (masters, doctorate, or professional 
degree 55.4%), and higher incomes. Multiple studies have confi rmed that the high-
est users of CAM are people with chronic illnesses including asthma  [  4  ] , cancer  [  5  ] , 
and musculoskeletal pain  [  6  ] . These fi ndings are consistent with the belief that users 
of CAM are seeking symptom relief and often use CAM in conjunction with con-
ventional approaches. In a study of oncology patients, Lafferty et al.  [  7  ]  found that 
pain was the most common presenting complaint to CAM providers and that CAM 
was being used to augment proven treatments rather than to replace them. 
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 While some CAM is offered to patients at no additional charge in inpatient care 
settings or is covered by third party reimbursement, the majority of CAM charges 
are paid out of pocket. The 2007 NHIS survey  [  8  ]  found that 83 million adults spent 
$33.9 billion out of pocket on visits to CAM practitioners and on purchases of CAM 
products, classes, and materials. This represents 11.2% of total out-of-pocket expen-
ditures on health care in the United States. Of the $33.9 billion spent, $22 billion or 
64.9% were self-care costs including CAM products, classes, and materials and 
$11.9 billion (35.1%) were practitioner costs.  

   Philosophic Beliefs Underlying Integrative Health 
and Integrative Medicine 

 While the terms alternative, complementary, and integrative medicine are often used 
interchangeably, they do refl ect very different philosophical perspectives. As the 
name implies, alternative medical practices are used in place of standard medical 
treatments. In the treatment of chronic pain, acupuncture has been found to be a safe 
and effective alternative that may be used in lieu of pharmacological management. 
In contrast, there are no alternative treatments that have been found effective for 

  Fig. 1.2    Ten most common CAM therapies among adults—2007. Percentage of adults in 2007 
who used the ten most common complementary and alternative medicine (CAM) therapies. The 
most commonly used CAM therapy among adults in 2007 was nonvitamin, nonmineral natural 
products.  Box  shows therapies with signifi cant increases in use between 2002 and 2007: deep 
breathing, meditation, massage, and yoga. From National Center for Complementary and 
Alternative Medicine, NIH, DHHS       
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curing cancer. The phrase complementary medicine suggests that CAM modalities 
are used to complement standard medical treatments. While there are many occa-
sions when CAM and conventional therapy are complementary to each other, the 
term implies that CAM is secondary. Patients who are anxious or experiencing 
chronic stress may elect to use approaches such as meditation or yoga that in fact 
may become their primary mode of treatment. The phrase integrative medicine, 
coined by the physician Andrew Weil, refers to a comprehensive approach to care 
that engages the patient’s body, mind, and spirit. Integrative medicine combines 
standard medical treatment with evidence-based CAM approaches. In describing 
integrative medicine, Weil  [  9  ]  identifi ed the following principles:

   Natural healing power—Integrative medicine is based on the notion that the body • 
has an innate capacity for healing, self-diagnosis, self-repair, regeneration, and 
adaptation. The goal of treatment within an integrative medicine framework is to 
support, facilitate, and augment that innate capacity.  
  Whole person care—Integrative medicine embraces the understanding that the • 
body, mind, and spirit are inextricably linked and that all of these dimensions are 
relevant to health and the effective treatment of disease.  
  Importance of lifestyle—Lifestyle choices that people make may have a larger • 
impact on their overall health than their genetic predisposition.  
  Health-care provider–patient relationship—Therapeutic relationships contribute • 
to health and healing and are critical for patients and providers.    

 While these principles are beginning to shape and inform the practice of medi-
cine and many other disciplines, these ideas have always been considered to be the 
essence of nursing. Florence Nightingale wrote in the 1860s that the role of the 
nurse was to put the patient in the best possible condition so that nature could act 
and self-healing occur. Ms. Nightingale stressed the importance of fresh air, natural 
light, touch, music, spirituality, presence, and caring  [  10  ] . Nursing theories have 
long embraced concepts of self-care  [  11  ] , health as expanding consciousness  [  12  ] , 
adaptation  [  13  ] , transpersonal caring  [  14  ] , unitary human beings  [  15  ] , and human 
becoming  [  16  ] . Given the focus of nursing on human health, human potential, and 
health promotion, as well as management of illness and disease, the profession more 
often uses the phrase integrative health or holistic health to refl ect the concepts more 
recently defi ned by Dr. Weil as integrative medicine.  

   NIH National Center for Complementary and Alternative 
Medicine 

 In large part in response to consumer demand, the US Congress passed legislation 
in 1991 to establish an offi ce within NIH to study unconventional medical practices. 
In 1993, the Offi ce of Alternative Medicine (OAM) was created within NIH with 
the directive that they were to facilitate the study and evaluation of complementary 
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and alternative medical practices and to disseminate the resulting information to the 
public. Legislation passed by Congress in 1998 elevated the OAM to the NCCAM. 
The mission of NCCAM  [  17  ]  is to:

   Explore complementary and alternative healing practices in the context of rigor-• 
ous science.  
  Train CAM researchers.  • 
  Disseminate authoritative information to the public and professionals.  • 
  NCCAM currently has a staff of approximately 65 FTE (full-time equivalent) • 
and an annual budget (FY10) of $128.8 million.    

 A considerable amount of CAM research is funded by other federal agencies. For 
example, in FY 2008, the National Cancer Institute (NCI) supported $121.5 million 
in CAM-related research  [  18  ] . This represented over 444 projects in the form of 
grants, cooperative agreements, supplements, or contracts. Within NCI and other 
NIH institutes, CAM research is integrated throughout various intramural and extra-
mural program areas. 

 While the majority of NCCAM funding has been directed to research, two 
requests for proposals (RFAs), described below, have focused on education of health 
professionals.  

   Health Professional Education and Attitudes of Health 
Professionals 

 As consumer interest and evidence supporting the safety and effi cacy of integrative 
therapies continue to grow, academic institutions that prepare health professionals 
have begun to incorporate content on integrative therapies into their curricula. Over 
a period of 7 years beginning in 2000, NCCAM funded 15 institutions to develop 
curricula under a program announcement called the “Complementary and Alternative 
Medicine (CAM) Education Project Grant.” Twelve grants went to medical schools, 
one grant to a nursing school, one grant to the American Medical Student Association, 
and one grant to an institution (University of Minnesota) that launched a curriculum 
project focused on three schools—nursing, medicine, and pharmacy. The immedi-
ate goal of the program was to encourage and support the incorporation of CAM 
information into medical, dental, nursing, and allied health professional school cur-
ricula into residency programs and into continuing education courses. The longer 
term goal of this initiative was to accelerate the integration of CAM and conven-
tional medicine  [  19  ] . 

 In 1999, eight institutions formed the Consortium of Academic Health Centers 
for Integrative Medicine (CAHCIM). These academic health centers each had med-
ical schools with formally established integrative medicine programs. Between 
1999 and 2010, the consortium experienced exponential growth and now includes 
46 highly esteemed medical schools in the United States and Canada  [  20  ] . Within 
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nursing, accreditation standards of undergraduate- and graduate-level programs 
refl ect a focus on person-centered, holistic care and the incorporation of integrative 
therapies; several programs offer specialization in integrative or holistic health. 
Examples of graduate programs offering specialization include:

   The University of Minnesota School of Nursing offers a doctorate of nursing • 
practice (DNP) in integrative health and healing  [  21  ] .  
  The University of Portland offers a DNP with a family nurse practitioner and • 
integrative health specialization  [  22  ] .  
  New York University offers a holistic nurse practitioner master’s degree  [  • 23  ] .    

 Academic institutions that prepare CAM practitioners such as chiropractors, 
massage therapists, naturopathic physicians, and traditional Chinese medicine prac-
titioners are also modifying curricula to better prepare students to work within inte-
grative health-care settings. NCCAM offered a grant program to CAM institutions 
to enhance the quality and quantity of research content in curricula  [  24  ] . Supported 
by this initiative, CAM schools are making a concerted effort to teach students prin-
ciples of evidence-informed practice. One of the grantees, Northwestern Health 
Sciences University, is integrating evidence-informed practice into three programs: 
chiropractic, massage, and acupuncture/Oriental medicine. The long-term objective 
of Northwestern’s initiative is to facilitate the practice of evidence-based health care 
among CAM practitioners  [  25  ] . As further evidence of the maturing of the fi eld, a 
new organization was formed in 2004, the Academic Consortium for Complementary 
and Alternative Health Care (ACCAHC). The mission of ACCAHC is to create and 
sustain a network of national CAM educational organizations and agencies to pro-
mote mutual understanding, collaborative activities, and interdisciplinary health-
care education. Members include councils of colleges and schools, accrediting 
agencies, and certifi cation and testing organizations associated with the fi ve dis-
tinctly licensed complementary health-care professions which have a federally rec-
ognized accrediting agency: acupuncture and Oriental medicine, chiropractic, direct 
entry midwifery, massage therapy, and naturopathic medicine  [  26  ] . 

 As evidence regarding the safety and effi cacy of integrative approaches has 
increased, attitudes among health professionals have also evolved. In a study of 
attitudes toward CAM among medical, nursing, and pharmacy faculty and students, 
Kreitzer et al.  [  27  ]  found that more than 90% of faculty and students believe that 
clinical care should integrate the best of conventional and CAM practices and that 
health professionals should be prepared to advise patients about commonly used 
CAM therapies; 88% of faculty and 84% of students indicated that CAM should be 
included in their school’s curriculum. While there were similarities among the three 
faculty groups, the nursing faculty expressed the greatest interest in practicing 
CAM. Kurtz et al.  [  28  ]  conducted a study of primary care physicians’ attitudes and 
practices regarding CAM. Physicians were most likely to either use or refer patients 
for CAM for chronic problems (82%), failure of traditional modes of therapy 
(71.9%), psychiatric disorders (53.2%), and behavioral problems (50.8%). The most 
common modes of therapy referred to were massage therapy, acupuncture, self-help 
groups, biofeedback, and relaxation therapy. Female physicians were more likely to 
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talk with their patients about CAM or refer them for CAM. Younger doctors were 
more likely to use CAM for themselves or their family. Family physicians and gen-
eral internists were more likely to discuss CAM with their patients than were pedia-
tricians. In a survey of clinical nurse specialists at the Mayo Clinic, Rochester, MN, 
57% reported that CAM therapies were highly benefi cial to patients while 43% 
indicated that CAM therapies had some benefi t. Therapies believed to be most ben-
efi cial to patients were massage, meditation, music, and guided imagery  [  29  ] .  

   Health Policy and Integrative Health/Medicine 

 In February 2009, the US Senate Committee on Health, Education, Labor, and 
Pensions held two hearings on integrative health as the early conversation on health-
care reform began in Washington. The titles of the hearings refl ect the interest at a 
federal level in what is now commonly called integrative health—Integrative Health: 
Pathway to Health Reform and Integrative Health: Pathway to a Healthier Nation 
 [  30  ] . The hearings included evidence on consumer demand for expanded health-
care options and on clinical outcomes of integrated care. 

 The same week as these two senate hearings, the Institute of Medicine (IOM) 
and the Bravewell Collaborative convened a summit to explore the science and 
practice of integrative medicine and examine ways that integrative approaches might 
shift the orientation of our health-care system from the current sporadic, reactive, 
and physician-centric approach to one that fosters an emphasis on health, wellness, 
early intervention for disease, and patient empowerment. The proceedings of the 
summit  Integrative Medicine and the Health of the Public  describe a vision for 
integrative health and medicine and information on models of care, the science of 
integrative medicine, workforce and education issues, economics, and policy impli-
cations  [  31  ] . 

 Prior to 2009, there were two other national policy initiatives on CAM: the White 
House Commission on Complementary and Alternative Medicine Policy 
(WHCCAMP)  [  32  ]  and the IOM CAM Study Committee  [  33  ] . President William J. 
Clinton issued an executive order (Executive Order No. 13147) in March 2000 that 
established the WHCCAMP. The primary task of the commission was to provide 
the Secretary of Health and Human Services (HHS) with legislative and administra-
tive recommendations for “ensuring that public policy maximizes the potential ben-
efi ts of CAM therapies to consumers”  [  32  ] . The 20-member commission focused on 
the following four areas:

   Education and training of health-care practitioners  • 
  Coordination of research to increase knowledge about CAM products  • 
  Provision of reliable and useful information on CAM to health professionals  • 
  Provision of guidance on the appropriate access to and delivery of CAM    • 

 The 29 recommendations addressed CAM information development and 
dissemination, access and delivery of safe and effective CAM services, coverage 
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and reimbursement, use of CAM to promote wellness and health, the importance of 
incorporating CAM information in the education of health professionals, and the 
need for coordinated federal efforts. The fi nal recommendation was that the presi-
dent, Secretary of HHS, or Congress create an offi ce to coordinate federal CAM 
activities and to facilitate the integration into the nation’s health-care system of 
those complementary and alternative health-care practices and products determined 
to be safe and effective. With a change in administration at the executive level and 
within Congress, there was not a clear mandate for implementing the White House 
Commission recommendations, although a number of them were acted on incre-
mentally within various public and private organizations and bodies at federal and 
state levels. For example, accreditation bodies such as the American Association of 
Colleges of Nursing incorporated content on integrative therapies within documents 
that detail accreditation requirements. Some states have continued to expand their 
regulation of CAM providers, and hospitals and health systems have continued to 
increase their offerings of integrative services to the public. NCCAM has continued 
to receive increases in funding, though modest in the last 5 years. 

 In 2002, 16 NIH institutes, centers, and offi ces and the Agency for Healthcare 
Research and Quality (AHRQ) asked the IOM to convene a study committee to 
explore scientifi c, policy, and practice questions that arise from the signifi cant and 
increasing use of CAM therapies by the American public. The report  [  33  ]  empha-
sized that decisions about the use of specifi c CAM therapies should primarily 
depend on whether or not they have been shown to be safe and effective; it con-
cluded that the goal should be the provision of comprehensive health care that:

   Is based on the best scientifi c evidence available regarding benefi ts and harm  • 
  Encourages patients to share in decision-making about therapeutic options  • 
  Promotes choices in care that include CAM therapies when appropriate    • 

 The committee also cited the need for tools such as guidelines that would aid 
conventional practitioners’ decision-making about offering or recommending CAM, 
where patients might be referred, and what organizational structures are most appro-
priate for the delivery of integrated care. In recommending the development of such 
tools, the committee noted that the goal is to provide comprehensive care that is 
safe, effective, interdisciplinary, and collaborative. Recommendations were identi-
fi ed that would strengthen the Dietary Supplement Health and Education Act of 
1994, expand research funding, promote teaching CAM content in health profession 
schools, and expand the number of providers able to work in integrated care.  

   Summary 

 The growth of integrative therapies had been stimulated by consumer interest in a 
more comprehensive, holistic approach to care that includes both conventional medical 
practices and complementary or integrative therapies. Increased utilization has also 
been fueled by the growing evidence base that has documented safety and effi cacy 
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for many of these unconventional practices. Recognizing the importance of these 
modalities and integrative models of care, NIH established an institute, the NCCAM, 
which is focused on generating and disseminating the science underlying CAM. 

 Increasingly, health professional students are exposed to integrative therapies 
within their curriculum and within clinical sites where they practice. Students, fac-
ulty teaching in health professional schools, and practitioners recognize the impor-
tance of educating students about integrative health and offering services that 
provide patients choice and the opportunity to integrate the best of conventional and 
CAM approaches. 

 The policy issues surrounding integrative health/medicine are complex and 
include education and workforce development, care delivery, and economics and 
fi nancing issues. For patients facing chronic health issues such as pulmonary dis-
ease and sleep disorders, integrative health approaches may offer improved symp-
tom management and quality of life.      
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  Abstract   This chapter provides an overview of evaluating integrative therapies 
from both a scientifi c, empirical standpoint, as well as from a practical clinical per-
spective. The challenges of evaluating integrative therapies are outlined, including 
prevailing research paradigms and the nature of integrative therapies themselves 
and the conditions they are often used to ameliorate. Major steps to achieving evi-
dence-based integrative therapy practice are highlighted: (1) formulating an answer-
able question, (2) conducting an effi cient literature search, (3) critically appraising 
the evidence, (4) applying results in healthcare decisions, and (5) evaluating out-
comes. Within these steps, considerations for appraising explanatory, pragmatic, 
and qualitative trials are discussed. Similarly, readers are enlightened on patient, 
practitioner, and institutional factors to consider in the application of integrative 
therapies to practice in order to achieve good clinical care for patients.  

  Keywords   Integrative therapies  •  Biological vs. clinical plausibility  •  Inquiry para-
digms  •  Randomized controlled trials (explanatory vs. pragmatic)  •  Evidence hier-
archy  •  Personal readiness (patient, practitioner)  •  Institutional philosophy  • 
 Feasibility      

 An integrative therapy is one that is used instead of (“alternative”) or in addition to 
(“complementary”) the conventionally accepted therapy for a condition and for 
which there is safety and effectiveness; it refers to a holistic approach to health, not 
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only physical but also mind and spirit  [  1,   2  ] . Over 200 modalities constitute integrative 
therapies. The original fi ve domains defi ned by the National Center for 
Complementary and Alternative Medicine (NCCAM) have recently been modifi ed 
to four domains: natural products, mind–body medicine, manipulative and body-
based practices, and “other integrative practices.” 

 Natural products refer to the use of botanicals (herbal and spices), vitamins 
(high dose), minerals, and other natural products such as probiotics  [  1  ] . The 2007 
National Health Interview Survey indicated the use of fi sh oil was reported as the 
greatest used natural product in U.S. adults. Mind–body therapies as defi ned by 
NCCAM promote the mind’s capacity to have an impact on the functioning of 
the body and health; however, Snyder and Lindquist  [  2  ]  suggest a holistic view 
to include the impact on spirit and vice versa, the body’s ability to impact the 
mind and spirit. Such therapies include yoga, meditation, prayer, music therapy, 
humor, acupuncture, deep breathing exercises, guided imagery, hypnotherapy, 
animal-assisted therapy, qigong, and tai chi. Manipulative and body-based prac-
tices focus on the structure and systems of the body including bones, joints, tis-
sues, circulation, and lymphatics. Two main categories are spinal manipulation 
used by chiropractors, osteopaths, and physical therapists, and massage. The last 
category defi ned by NCCAM, “other practices,” includes a variety of therapies 
such as movement therapies (Pilates, Rolfi ng), energy therapies (Reiki, healing 
touch, magnet, and light), traditional healers, and whole medical systems 
(Ayurvedic, traditional Chinese medicine, homeopathy, naturopathy). The pur-
pose of this chapter is to provide a framework for the clinician to evaluate inte-
grative therapy studies and consider their application to one’s practice. Content 
will be addressed in the area of describing the nature and challenges in conduct-
ing integrative therapy research, exploring the utilization of evidence-based 
practice (EBP) as a model for critically appraising integrative therapy studies, 
and factors to consider when recommending implementation of integrative ther-
apies in practice. 

 Shaping whether an idea, therapy, or practice will be actively utilized depends 
on its plausibility. Plausibility is a formula for determining whether therapies are 
accepted as conventional. Biological plausibility implies there may be a cause 
and effect or mechanism of action between a biological factor and a specifi c 
disease or adverse event. Whereas, clinical plausibility demonstrates effi cacy 
and is established through epidemiological studies, case reports, and well-
designed clinical trials. Therapies become standards of care depending on dem-
onstrated clinical effi cacy through well-designed clinical studies or because its 
biological rationale is in sync with the scientifi c biomedical framework. However, 
the more biologically implausible a therapy appears, the greater demand put 
forth for clinical plausibility by the greater scientifi c community  [  3  ] . In some 
respects, this requirement may be viewed as a double standard as the Institute of 
Medicine (IOM) report  [  4  ]  discusses how, prior to our current EBP environment, 
many therapies that are now conventional were used before research demon-
strated effi cacy or effectiveness. 
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   Challenges of Integrative Therapy Research 

   Nature of Conditions and Symptoms 

 Many of the symptoms and ailments integrative therapies are pursued for have variable 
natural histories or unpredictable course, lack defi nitive cures, and include nonspe-
cifi c, multifactorial conditions such as insomnia, anxiety, and pain that are highly 
subjective or complex chronic conditions such as fi bromyalgia  [  4,   5  ] . Integrative 
therapies may be practiced as adjuvant therapy to other aggressive conventional 
therapies such as concurrent chemotherapy and radiation in the treatment of cancer. 
Health promotion activities may also include integrative therapies, and while one is 
not focused on treating a specifi c disease or cluster of symptoms, the goals of one 
or more therapies may be targeted toward enhancing overall sense of holistic well-
being or prevention of illness.  

   Nature of Integrative Therapies 

 Research on integrative therapies is not only challenging because of the types of 
conditions and symptoms they are used to ameliorate but also due to the nature of 
the therapies themselves. Topping the list is the fact that integrative therapies are 
frequently complex interventions. Many integrative therapies incorporate multiple 
modalities simultaneously (e.g., relaxation and guided imagery, use of essential oils 
with massage), making it diffi cult to tease out the effects of a given therapy. 
Integrative therapies also usually place strong emphasis on the patient-provider 
relationship and so the impact of the healer on the therapeutic outcome must be 
considered when assessing overall therapy effect. To complicate matters more, 
many integrative therapies are not standardized. Rather, these modalities are deliv-
ered in a fl exible manner so they can be individualized to meet the patient’s specifi c 
and changing needs  [  2,   6,   7  ] . As a result, trial recruitment and randomization may 
prove challenging if patients have strong preferences for one integrative modality 
over another. Adherence to randomization may be threatened if patients do not stay 
true to their therapy assignment and either stop, change, or add other modalities to 
their daily repertoire  [  5–  7  ] . 

 The integrative therapy fi eld has been plagued by a lack of Phase I and Phase II 
trials that establish the optimal dose (i.e., how much, how often, how long) for full 
clinical value. As a result, Phase III trials may inappropriately reject an integrative 
therapy as ineffective in relation to a control group and/or comparison therapy sim-
ply because the optimal dose was not previously established  [  5  ] . Additional design 
challenges include identifying appropriate placebos to account for the nonspecifi c 
effects of therapies, as well as reasonable treatments for comparison groups. As a 
result, integrative therapies may be diffi cult, if not sometimes impossible, to double-
blind either because the practitioner is providing a procedure-based intervention 
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(e.g., biofeedback or acupuncture), or active participation is required due to the 
modality’s nature (e.g., tai chi, qigong, yoga, meditation)  [  6,   7  ] . When blinding to 
reduce expectation effects is not possible, the selection of outcome measures is 
particularly important. Both subjective and outcome measures are critical to limit 
this validity threat  [  5  ] .  

   Nature of Inquiry Paradigms 

 The scientifi c community has long upheld the double-blind randomized controlled 
trial (RCT) as the gold standard for evaluating allopathic and integrated therapies. 
This perspective can be located within the positivist paradigm that has dominated 
the physical and social sciences for over 400 years. Positivism aims to objectively 
explain, control, and predict phenomenon, asserting that hypotheses can be empiri-
cally tested and therefore verifi ed as truth at a high level of probability if the design 
has strong controls for reliability and internal validity  [  8  ] . Many argue that this 
reductionist approach ignores the holistic orientation of integrative therapies and 
strips the research of the context that is imperative to understand an individual’s 
experience with a particular therapy  [  6,   7  ] . While the postpositivism paradigm holds 
many of the same basic beliefs around inquiry as positivism, its methodology may 
incorporate qualitative methods. Pure qualitative methodology aligns itself with the 
constructivism or critical theory paradigm, emphasizing the dialectical or herme-
neutical approach to understand phenomenon from the perspective of multiple reali-
ties  [  8  ] . Indeed, qualitative research provides a lens for which to understand human 
experience. This research paradigm has a unique ability to provide insight into the 
meaning, beliefs, expectations, and perceptions of the impact integrative therapies 
may have on clinical conditions and symptoms or a patient’s overall sense of holis-
tic well-being. 

 Given the evolution of scientifi c paradigms, coupled with the many challenges 
related to symptoms/conditions and integrative therapies, a variety of methodolo-
gies may be appropriate to evaluate integrative therapies. As Lindquist and Snyder 
 [  2  ]  point out, RCTs are not the only type of design that builds knowledge about a 
therapy. Indeed, the IOM Committee on the Use of Complementary and Alternative 
Medicine  [  4  ]  outlined the following recommendations for study designs that can 
provide essential information about the effectiveness of integrative therapies:

    • Observational and cohort —Evaluations of patients receiving specifi ed 
treatments  
   • Case control —Retrospective evaluations of patients with good or bad outcomes 
to fi nd aspects of treatment associated with outcome profi les  
   • Preference —Comparisons of outcomes of patients who chose a particular treat-
ment with those who were randomly assigned to it  
   • Therapy bundle —Evaluations of the effectiveness of a whole package of care  
   • Placebo effect —Evaluations that account for placebo effects as a part of the ther-
apy’s main mechanism of action (and not extraneous effects)  
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   • Attribute - treatment interactions —Evaluations that account for differences in 
effectiveness outcomes within and among studies of varying design    

 As a thorough review of study designs is outside the scope of this chapter, read-
ers are referred to the IOM report  Complementary and Alternative Medicine in the 
United States [  4  ]  and other classic research texts for further information. The fol-
lowing section will focus on evaluating RCTs and qualitative studies in establishing 
the effi cacy, effectiveness, acceptability, and feasibility of integrative therapies for 
clinical practice. But before critical appraisal is discussed, practitioners must fi rst 
consider the comprehensive steps involved in achieving evidence-based decisions. 
The model of EBP outlined below begins in the process of clinical inquiry to clearly 
identify the question(s) about the integrative therapy that are of primary signifi -
cance. By articulating what aspect of the therapy one is most interested in, a focused 
and effi cient search for the literature best able to answer that question can unfold.   

   Achieving Evidence-Based Practice 

 EBP is a model for clinical decision-making that encompasses fi ve classic phases. 
These phases include formulating answerable questions, conducting effi cient litera-
ture searches, critically appraising the evidence, applying the results in healthcare 
decisions, and evaluating outcomes. 

   Formulate Answerable Question 

 The fi rst phase of EBP begins in clinical inquiry. The PICOT and PS methods for 
framing clinical questions are helpful to narrow your topic to an answerable inquiry. 
PICOT is often used with more quantitative-oriented questions where “P” stands for 
problem or patient population, “I” for the intervention, “C” for the comparison, “O” 
for the outcome, and “T” for timing (when applicable). An example might be: What 
is the effect of music therapy on anxiety of mechanically ventilated patients during 
weaning trials as compared to anxiolytic medications? PS questions explore the 
patient’s experience which lends itself to qualitatively oriented research. Again, “P” 
stands for problem or patient population but “S” refers to the situation. An example 
PS question could be: What is the lived experience of patients with asthma that 
regularly practices mindfulness-based stress reduction? 

 Clinical questions may be further classifi ed into categories. These categories 
include issues related to (1) etiology (cause of conditions/diseases), (2) diagnosis 
(sensitivity/specifi city of a test), (3) prognosis (clinical course or natural progres-
sion of conditions/diseases), (4) treatment (effect of integrative therapy on particu-
lar symptom or outcome of interest), (5) cost (economics associated with an 
integrative therapy), or (6) meaning (experience with particular integrative therapy). 
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Generally speaking, the PICOT format lends itself well to etiology, diagnosis, 
prognosis, treatment, and cost inquiries, while meaning questions lend themselves 
more to the PS format.  

   Conduct Effi cient Literature Search 

 Once the PICOT or PS question is suffi ciently stated, the next step in EBP is to 
conduct an effi cient literature search. The hierarchy of preprocessed evidence  [  9  ]  is 
especially useful for the busy provider to fi nd answers to questions about the appli-
cation of integrative therapies to clinical practice. Starting at the top of the pyramid 
are clinical practice guidelines. Evidence-based clinical practice guidelines may be 
found in a multitude of professional journals or professional organization websites. 
One popular resource is the National Guidelines Clearinghouse (  www.guidelines.
gov    ). Systematic reviews lie in the middle of the hierarchy. The Cochrane Library is 
a ready source of systematic reviews and contains an entire section targeted to inte-
grative therapies (  www.cochrane.org    ). The Database on Abstracts of Reviews of 
Effects (DARE) is another repository of systematic reviews on the effects of health 
care that have been critically analyzed according to a high standard of criteria (  www.
crd.york.ac.uk/crdweb    ). When clinical practice guidelines or systematic reviews are 
not available on the topic, then individual databases such as Pub Med should be 
searched to locate individual studies on the integrative therapy of interest.  

   Critically Appraise the Evidence 

 After the databases have been searched, the next phase turns to critically appraising 
available literature. This process is fi rst applied to each individual piece of literature 
(clinical practice guideline, systematic review, or single study). A wide variety of 
critical appraisal tools are available for evaluating guidelines, systematic reviews, or 
single studies including the Appraisal of Guidelines Research and Evaluation 
(AGREE) available at   www.agreecollaboration.org     or CASP tools available at   www.
gla.ac.uk/departments/generalpracticeprimarycare/ebp/checklists    . Additional tools 
for evaluating single studies based on research design are discussed below. 

   Explanatory Trials 

 RCTs (or meta-analyses of multiple RCTs) are the preferred study design to appraise 
when addressing questions about an integrative therapy  [  4  ] . Such trials are focused 
on establishing whether the intervention works as intended and identifying risk and 
benefi ts and who benefi ts from the therapy  [  10  ] . RCTs can be classifi ed as  explana-
tory  or  pragmatic . Explanatory RCTs test the effi cacy of an integrative therapy in 

http://www.guidelines.gov
http://www.guidelines.gov
http://www.cochrane.org
http://www.crd.york.ac.uk/crdweb
http://www.crd.york.ac.uk/crdweb
http://www.agreecollaboration.org
http://www.gla.ac.uk/departments/generalpracticeprimarycare/ebp/checklists
http://www.gla.ac.uk/departments/generalpracticeprimarycare/ebp/checklists
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relation to clinically meaningful endpoints (i.e., morbidity/ mortality, symptom 
relief, functional ability, health-related quality of life). Most suitable with acute 
conditions, these trials test standardized intervention protocols with highly selected 
participants under tightly controlled conditions  [  11–  13  ] . Explanatory studies tend to 
be  superiority  trials and are interested in showing one therapy is better than standard 
treatment. However, such trials are feasible only when it is possible to double-blind 
and evaluate the effi cacy of the intervention against a placebo  [  14  ] . Some integra-
tive therapies have the potential to be blinded to both the practitioner and patient, 
such as herbs, essential oils, or even intercessory prayer. For instance, an explana-
tory trial could be designed to test the effi cacy of an herbal supplement in reducing 
insomnia, compared to an inert placebo substance. 

 Explanatory trials are strengthened with the addition of subjective measures. 
Subjective measures add another dimension to RCTs that cannot be obtained through 
the objective measurement of variables alone. Subjective measures often move 
beyond assessment of physical endpoints and include holistic concepts such as 
meaning and purpose, spirituality, or wholeness  [  6,   7,   15  ] . Even so, subjective mea-
sures can be signifi cantly affected by context, contrast, or expectation effects. These 
effects can be minimized by features built into the design such as assessment of a 
subjective outcome on two scales to establish convergent validity. Contrast effects 
can be minimized by carefully selecting patients with similar characteristics in 
terms of severity of symptoms or conditions at the time of treatment  [  4  ] , while 
expectation effects can be reduced by blinding methods. 

 The critical appraisal process for explanatory trials involves assessing internal 
validity, including the appropriateness of data analysis, and external validity 
(Table  2.1 )  [  11–  14,   16,   17  ] . In explanatory designs, internal validity is of prime 
importance since they test therapies under ideal experimental conditions. External 
validity is a measure of the applicability of the fi ndings to the larger intended target 
population. Because explanatory trials test interventions under highly controlled 
conditions, fi ndings generally lack external validity and thus, have lower relevance 
and impact on practice.   

   Pragmatic Trials 

 In contrast, pragmatic RCTs are designed to compare therapy effectiveness in the 
routine care setting with a wider population. These trials provide practitioners free-
dom to treat patients as they do in normal everyday practice by using individual 
approaches. Consequently, these trials are helpful to make decisions between two 
interventions and thus, inform decisions about practice  [  13  ] . More suitable with 
chronic conditions, pragmatic trials are used to evaluate complex integrative therapy 
interventions or to compare the overall effectiveness of a package of care with 
another treatment (and not a placebo as with explanatory trials). However, these 
 trials cannot evaluate the contributions of subcomponents of the package of care, 
nor can they assess the contribution of the therapeutic relationship to the overall 



   Table 2.1    Critical appraisal criteria for explanatory and pragmatic trials on integrative therapies 
 [  11–  14,   16,   17  ]    
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benefi t of the therapy. Therefore, the specifi c effects of the therapy cannot be 
 isolated from their nonspecifi c or contextual effects (as is generally the case with 
explanatory trials)  [  2,   7,   13,   14  ] . As a result, pragmatic trials can be classifi ed as 
either  superiority  (one intervention is better than another in some signifi cant way) 
or  noninferiority  (new intervention is as good as, or no worse than, the comparison 
therapy) depending on the study’s goal  [  18  ] . 

 A number of design differences are evident with pragmatic designs. Typically, a 
variety of treatment settings are utilized and the therapy is administered by the same 
type of clinician who provides the treatment in nonstudy settings. Larger sample sizes 
are necessary since recruitment is derived from a wider population leading to more 
heterogeneity. Since patient preference may limit recruitment or randomization, pref-
erence trials can allocate patients to a preferred modality followed by randomization 
of remaining patients to all treatment options, thereby limiting this threat to validity. 
Additionally, it is often not possible to blind interventions to the patient or therapist; 
for example, a researcher may desire to test the effectiveness of qigong, an integrative 
therapy that requires active participation, and thus patient blinding is not possible. 
Like in real life, patients enrolled in these trials may be allowed to change treatments, 
and as a result, there is considerable risk that the treatment effect will be diluted. 
However, if patients are compared in the groups to which they were randomized with 
an intention-to-treat model, the integrity of the trial is not jeopardized. Outcome 
assessment generally should not only be relevant to everyday life such as functional 
ability or quality of life (QOL) but also span a wider spectrum such as changes in 
attitude, behavior, or outlook. Longer follow-up is typically needed due to the greater 
variability between patients that may dilute the treatment effect, as well as to show 
how treatment benefi ts are sustained. Furthermore, some therapeutic changes associ-
ated with integrative therapies take place over a considerable period of time along the 
natural trajectory of chronic symptoms and conditions  [  14,   19  ] . 

 The critical appraisal process for pragmatic trials also involves assessing internal 
validity, including the appropriateness of data analysis, and external validity. Similar 
critical appraisal criteria apply with pragmatic trials. However, since the aim of 
these trials is to establish treatment effectiveness, then some RCT features create 
problems in generalizing fi ndings to routine care settings. As indicated on Table  2.1 , 
a few design deviations may apply. Therefore, while internal validity tends to be 
lower, pragmatic trials afford greater external validity with high relevance and 
impact on practice  [  14  ] .  

   Qualitative Trials 

 Qualitative trials are increasingly being used to evaluate integrative as well as allo-
pathic therapies. Qualitative research is the appropriate method when the primary 
interest relates to understanding the meaning, beliefs, and expectations of a patient’s 
experience with an integrative therapy for a condition or symptom within a particu-
lar context. By using these methods, researchers learn about patients’ experiences 
with particular integrative therapies, including any physical, emotional, or spiritual 
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changes they attribute to the therapy  [  7,   15,   20,   21  ] . For example, qualitative trials 
may explore patients’ perceptions about the impact of a therapy such as meditation 
on overall well-being and health-related QOL or guided imagery on frequency of 
insomnia and sleep quality. For these reasons, qualitative research is case-oriented 
as opposed to variable-oriented quantitative research  [  7  ] . 

 Additionally, qualitative methods may be useful to determine holistic changes 
perceived to be relevant to patients. In fact, the most important change experienced 
may not be relevant to the primary aim of the study at all. If these changes are 
ignored and not explored, researchers may lose insight into useful data that may 
help to understand the effects of integrative therapies and their mechanisms of 
action  [  21  ] . Verhoef et al.  [  7  ]  argues that just as RCTs can generate statistically 
signifi cant effects without any clinical signifi cance, it is also possible to have non-
statistically signifi cant results with meaningful implications for individual patients. 
Consequently, if an intervention shows no effect on the outcomes of interest, these 
results cannot inform whether some specifi c individuals benefi ted from the inter-
vention or if the therapy worked in other desirable ways than expected. As a result, 
qualitative changes may serve an important role in identifying relevant outcomes for 
further hypothesis testing. 

 Another purpose of qualitative methods is to gain knowledge about how integra-
tive therapies, practices, and protocols play out realistically in a patient’s life. By 
collecting data on the natural context in which patients act, researchers can get a bet-
ter picture of the infl uence of that context on the patient’s actions in relation to the 
integrative therapy  [  7,   15  ] . This ability to evaluate the impact of context may be 
especially relevant for those integrative therapies that require active participation 
such as guided imagery, meditation, or tai chi. Thus, qualitative trials can be espe-
cially useful in evaluating the acceptability and feasibility of integrative interventions 
for patients with various symptoms and from different populations. By exploring 
why participants continue or withdraw from treatment, researchers can evaluate 
recruitment and retention strategies that may be feasible to keep patients who might 
benefi t most from particular integrative therapies. Thus, qualitative  methods may be 
especially helpful in teasing out variables in the natural context that may be related 
to various levels of satisfaction with particular integrative therapies  [  21  ] . 

 Critical appraisal of qualitative research also involves evaluating internal and 
external validity, although different terms are applicable because of the fundamental 
differences in these research methods (Table  2.2 )  [  22–  25  ] . Qualitative research 
draws on interview and observation methods to collect subjective data to describe 
phenomenon as they occur in the natural setting (as opposed to the use of strict 
control of variables with explanatory or pragmatic studies). Thus, the analysis of 
qualitative data differs substantially from traditional statistical analysis. By immers-
ing themselves in the data, researchers use content analysis to derive common 
themes and patterns of the phenomenon of interest.  

 Accordingly, critical appraisal of qualitative research is centered on establishing 
the  trustworthiness  of the data. Trustworthiness of the data refl ects both internal and 
external validity. The internal validity for qualitative research includes the follow-
ing: (1) appropriateness of the design (i.e., congruency of the design and method 
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   Table 2.2    Critical appraisal criteria for qualitative studies on integrative therapies  [  22–  25  ]    

with the research question, sampling strategies to identify key informants, verifi able 
data collection methods, content analysis); (2)  refl exivity  or  signposting , accounting 
for what is going on while researching; (3)  dependability  or  auditability , reporting 
all decisions involved in the analysis and transformation of qualitative data; (4) 
 credibility , providing vividness and faithfulness in the description of the phenome-
non; and (5)  confi rmability , adequately addressing issues of dependability, credibil-
ity, and transferability. The trustworthiness of qualitative data also has implications 
for external validity; this concept is known as  transferability . Transferability dem-
onstrates the applicability of fi ndings to similar contexts, as opposed to generaliz-
ability which is the focus of external validity with quantitative research  [  22–  25  ] . 
Unlike generalizability, transferability is the responsibility of the reader to consider 
comparable contexts where the fi ndings might be worth further exploration.  

(continued)
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   Evidence Grading Systems 

 After all individual studies, systematic reviews, and clinical practice guidelines 
have been appraised, the next step is to collectively evaluate them against a selected 
evidence hierarchy system. An example is the grading system developed by the U.S. 
Preventive Services Task Force (Table  2.3 )  [  26  ] . This grading system evaluates the 
quality of the evidence by assigning hierarchical ranking to study designs. This 
hierarchy of evidence is then used to assess the strength of the recommendations for 
or against the intervention based on the balance of benefi ts and harms from the 
available evidence. Similarly, the hierarchy from the National Health Service Center 
for Evidence-Based Medicine focuses on the design, number of studies, and consis-
tency of results. In this hierarchy, evidence is assigned the following weight, from 
highest to lowest: (1) combined results of several RCTs (meta-analyses), (2) results 
of a single well-designed RCT, (3) combined results of observational studies or non-
RCT designs, and (4) case series or anecdotal reports and professional consensus 
 [  4  ] . In treatment effectiveness research, it has also been argued that the results of a 

Table 2.2 (continued)
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single well-designed outcomes study should be considered as compelling as those 
of a single well-controlled RCT  [  4,   19  ] .  

 Evan  [  10  ]  advocates that a limitation of current evidence hierarchies is the sole 
focus on effectiveness, while more robust evaluation of healthcare interventions 
should include other crucial considerations, namely, appropriateness and feasibility 
(Table  2.4 ). These distinctions are signifi cant since the value of a healthcare 
intervention—no matter how effective—will remain uncertain if it is unacceptable 

   Table 2.3    Clinical evidence rating system of U.S. Preventive Services Task Force  [  26  ]    
 Quality of evidence 
 I  Evidence from at least one properly designed randomized controlled trial 
 II-1  Evidence obtained from well-designed controlled trials without randomization 
 II-2  Evidence from well-designed cohort or case-control studies, preferably from more than 

one center or research group 
 II-3  Evidence from multiple time series with or without the intervention 

 Important results in uncontrolled experiments (such as introduction of penicillin 
treatment in 1940s) could be considered as this type of evidence 

 III  Opinions of respected authorities, based on clinical experience; descriptive studies; or 
reports of expert committees 

 Strength of recommendations 
 A  Good evidence to support intervention (benefi ts substantially outweigh harms) 
 B  Fair evidence to support intervention (benefi ts outweigh harms) 
 C  Insuffi cient evidence to recommend for or against intervention (lack of evidence on 

clinical outcomes), but recommendation might be made on other grounds 
 D  Fair evidence against intervention (ineffective or harms outweigh potential benefi ts) 
 E  Good evidence against intervention (ineffective or harms outweigh potential benefi ts) 

   Table 2.4    Hierarchy of evidence: ranking of research evidence evaluating healthcare interventions   

 Effectiveness  Appropriateness  Feasibility 

 Excellent  Systematic review • 
 Multicenter studies • 

 Systematic review • 
 Multicenter studies • 

 Systematic review • 
 Multicenter studies • 

 Good  RCT • 
 Observational studies • 

 RCT • 
 Observational • 
studies 
 Interpretive studies • 

 RCT • 
 Observational studies • 
 Interpretive studies • 

 Fair  Uncontrolled trials with • 
dramatic results 
 Before and after studies • 
 Nonrandomized controlled • 
trials 

 Descriptive studies • 
 Focus groups • 

 Descriptive studies • 
 Action research • 
 Before and after • 
studies 
 Focus groups • 

 Poor  Descriptive studies • 
 Case studies • 
 Expert opinion • 
 Studies of poor • 
methodological quality 

 Expert opinion • 
 Case studies • 
 Studies of poor • 
methodological 
quality 

 Expert opinion • 
 Case studies • 
 Studies of poor • 
methodological 
quality 

  From Evan  [  10  ] ; used with permission  
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to the patient or cannot be implemented adequately. Thus, if the evidence hierarchy 
focuses solely on effectiveness, valid evidence related to the appropriateness or fea-
sibility of an intervention may be appraised at a lower level.    

   Apply Results in Healthcare Decisions and Evaluate Outcome 

 Widespread use of the internet makes ascertaining information on integrative thera-
pies easy; however, determining the value and relevance of the information for use 
in clinical practice can be challenging and daunting in a busy, time-constrained 
practice. Multiple studies indicate self-use of integrative therapies by healthcare 
professionals infl uences both knowledge of and recommending/referring for use of 
integrative therapies  [  4,   27–  29  ] . There is a growing body of scientifi c literature on 
integrative therapies, and developing a procedure for accessing and evaluating stud-
ies as noted earlier in this chapter may be helpful in advising patients. Indeed, the 
remaining two phases of EBP involve applying the results of the evidence about an 
integrative therapy to individual patients in clinical practice and then evaluating the 
outcome. Understanding patient, institutional, and practitioner factors are essential 
for successful application to practice. 

   Patient Factors 

 While one in three Americans reports the use of integrative therapies  [  1  ] , the major-
ity of them do not disclose use to their physician despite being seen during the times 
of integrative therapy use  [  30  ] . Reasons for not disclosing varied from “It wasn’t 
important for the doctor to know,” “The doctor never asked,” to “The doctor would 
not understand.” A recent publication by the IOM  [  4  ]  recommends shared decision-
making between patients and providers regarding treatments, which includes both 
conventional and integrative therapies. Integrative healthcare interventions should 
address not only absence of disease and quality of life measures but include levels 
of wellness too  [  31  ] . 

 Determining whether a particular integrative therapy has documented benefi t in 
targeted outcomes for a clinical condition or group of symptoms requires one to 
obtain credible information and analyze whether or not the results apply to a spe-
cifi c patient or group of patients, how great the benefi t of therapy might be, and to 
what extent the fi ndings are transferable to other clinical settings. The clinical risk 
and therapeutic posture  [  4  ]  is one framework for advising patients about the use of 
integrative therapies:

    • Option A —Supports both safety and effi cacy:  Recommend and monitor  (exam-
ples: meditation, yoga, folic acid in pregnancy)  
   • Option B —Supports safety, however, inconclusive evidence regarding effi cacy: 
Tolerate, provide caution, and closely monitor effectiveness (example: healing 
energy therapies such as Reiki)  
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   • Option C —Supports effi cacy but inconclusive evidence regarding safety: Consider 
tolerating, providing caution, and closely monitoring safety (example: ingestion 
of herbal products like garlic during concomitant aspirin or antiplatelet therapy)  
   • Option D —Indicates serious risk or ineffi cacy:  Avoid and actively discourage  
(example: use of herbal products such as Echinacea that infl uence the immune 
system in transplant patients)    

 As one of the three primary components of EBP  [  32  ] , patient preferences are a 
staunch consideration in recommending treatment options. Would your patients’ 
values and preferences be satisfi ed by the intervention offered? Are you able to 
facilitate frank discussions on the known risks, benefi ts, and alternatives in lan-
guage understood by your patient? Are resources, both products and experienced 
practitioners, for integrative therapies available to your patient population? While 
some HMOs and insurance companies have covered some integrative therapies such 
as chiropractic care, most are paid for out of pocket with recent estimates at $27 
billion  [  4  ] . As important as it is to follow up regarding any treatments recommended 
or prescribed, it is especially prudent to follow up on effectiveness and satisfaction 
of integrative therapies  [  33,   34  ] .  

   Institutional Factors 

 While integrative therapies are becoming mainstream, the acclimatization into 
healthcare institutions varies widely depending on institutional philosophy regard-
ing health and well-being, fi nancial sustainability, and readiness for integrative 
therapy of interest both internally (staff resources, provider perceptions) and exter-
nally (economic and social trends, patient interest). Some institutions implement the 
use of integrative therapies system-wide (Woodwinds Hospital, Woodbury, MN), 
while others begin in one particular area with the vision of implementing incremen-
tally (Palliative Integrated Care Unit, Minneapolis VA). Additionally, issues of 
 liability, professional licensure or certifi cation, and ongoing education competen-
cies must also be addressed  [  4  ] . 

 One may begin by checking specifi c state requirements for licenses of practitio-
ners providing a particular integrative therapy. Acupuncture.com is an example of a 
website that provides links to each state’s laws regarding acupuncture. Some states 
also provide avenues like the following website (  http://www.docboard.org/mn/df/
mndf.htm    ) to assist in searching for a licensed professional practitioner such as an 
acupuncturist or naturopathic doctor in a targeted area. Accessing information on 
integrative therapies utilizing certifi cation as its educational documentation source 
can be more challenging, although some states have web sources providing 
this information (  http://www.iowaholisticresources.com/id42.html    ). Unfortunately, 
“word of mouth” tends to be a highly practiced avenue in locating reliable, certifi ed 
practitioners of integrative therapies in one’s community or local region.  

http://www.docboard.org/mn/df/mndf.htm
http://www.docboard.org/mn/df/mndf.htm
http://www.iowaholisticresources.com/id42.html
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   Practitioner Factors 

 Institutional practitioners including nurses, providers (MD, physician assistant, 
advanced practice nurse), and other healthcare practitioners (physical therapists, 
occupational therapists, pharmacists) are likely to have some awareness of at least 
one integrative therapy; however, acceptability and personal readiness of a given 
practice may be met with resistance. Implementing integrative therapies may pose a 
feasibility issue, for example, expecting nursing staff in a chemotherapy infusion 
unit to begin utilizing essential oils in the management of treatment-related nausea 
without the availability of education, equipment, and support is likely to produce 
frustration and poor execution. A different example about feasibility might entail a 
practitioner who may have both a professional license (MD) and a certifi cation in an 
integrative therapy (acupuncture) and, thus, be able to apply knowledge from both 
licenses/certifi cations in their hired position. For instance, at the Minneapolis 
VAMC, a physical medicine and rehabilitation physician was hired who also had 
certifi cation and licensure in acupuncture. As a result, this physician is able to pro-
vide acupuncture in an outpatient clinic one day a week. Unfortunately, this situa-
tion is not a sustainable avenue in providing acupuncture long term, nor is it 
accessible to inpatient veterans. 

 Identifying credible community practitioners may be problematic in some areas. 
However, once a decision has been made to pursue a specifi c integrative therapy 
(e.g., Reiki, massage, acupuncture), assisting patients in locating a practitioner with 
acceptable expertise should be a priority  [  4  ] . Exploration should include ascertain-
ing licensure, certifi cations, experience, scope of practice, and any history of mal-
practice or professional discipline  [  4  ] . It would be prudent to develop a collegial 
relationship with any integrative therapy practitioner where shared patients may be 
treated as the practitioner relationship may infl uence outcomes which may or may 
not be measureable  [  6,   34,   35  ] .        
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  Abstract   Asthma is a complex disease with many phenotypes. Its defi nition and 
treatment by a number of cultures around the world may play a role in the effi cacy 
of such treatments. Western medicine defi nes asthma based on infl ammation, 
obstruction, and mucus production which are reversible with treatment. A number 
of studies focusing on natural products, mind–body medicine, manipulative therapy, 
and others have not been able to reproducibly demonstrate effi cacy in treating 
asthma. This may be due to a number of factors including methodology, study 
design, and—most importantly—the defi nition of asthma used for each study. The 
Western defi nition of asthma may differ greatly from the defi nition used by those 
cultures which originally created the therapies used in studies of complementary 
and alternative medicine (CAM). Because of this difference, the outcome of the 
studies may not be an accurate refl ection of the ability of these therapies to treat the 
disease process they were originally designed to treat. Future studies in CAM will 
likely need to address these differences.  
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   Introduction 

 Asthma is a chronic airways disease that affects both children and adults worldwide. 
Airways infl ammation, increased mucus production, and bronchospasm result in 
variable degrees of airfl ow obstruction which present clinically as breathlessness, 
cough, and wheeze. However, the frequency and severity of these symptoms vary 
from person to person  [  1  ] . Asthma differs from chronic obstructive lung disease 
(COPD) in that in asthma the airfl ow obstruction is reversible with the administra-
tion of bronchodilators, and the obstruction can be induced by challenge with a 
bronchoconstricting chemical such as methacholine or histamine. Additionally, 
infl ammation in asthma may involve airway eosinophilia which often results from 
an imbalance toward Th2 lymphocytes. 

 We performed a literature search for English-language articles and reports on the 
use of various alternative and integrative therapies for the treatment and prevention of 
asthma. Over 250 articles and references were found, most of which were directly used 
in the composition of this chapter. This chapter does not encompass all therapies that 
might be used in integrative medicine although it does address many of the most com-
mon. As we will discuss, most articles published in English used a Western defi nition 
of asthma. Therefore, conclusions drawn regarding the effi cacy of treatment interven-
tions are based on the use of the Western defi nition of asthma, rather than the defi nition 
of asthma used by the group or culture that originally created each treatment or inter-
vention. The difference in defi nition of asthma may be one of the many reasons that 
otherwise similar studies yield inconsistent results. Asthma is a complex disease which 
involves a multitude of different factors. In addition, it is well-documented that behav-
ior and environmental exposures, and possibly epigenetics, impact the clinical course 
of asthma. Therefore, environmental factors and their impact on genes and phenotype 
should be considered when comparing studies using Western vs. Eastern medicine. 

 Traditional Chinese Medicine (TCM) and traditional Western medicine are simi-
lar in that both believe that one symptom, such as wheezing, can be explained by a 
number of different etiologies or disease diagnoses. For example, in traditional 
Western medicine, airway obstruction leading to wheeze is explained as being sec-
ondary to disease in the lungs, heart (congestive heart failure [CHF]), liver (carci-
noid), or immune system activation (eosinophilia). In TCM, airway obstruction is 
attributed to dysfunction of any of the organ systems listed above, as well as the 
kidney, spleen, or the central nervous system (CNS)  [  2  ] . However, the diagnosis of 
asthma, as defi ned in Western medicine, is not existent in TCM. This is because in 
TCM a group of symptoms do not defi ne a diagnosis. Each patient’s illness has a 
particular set of symptoms that the physician must analyze in order to determine the 
stage, location, and balance of Qi (energy) in the particular disease. Because symp-
toms may vary from person to person and disease is treated based on symptoms, the 
treatment for what may be considered the same disease by standards and defi nitions 
in Western medicine may vary from person to person in TCM. Treatment of airway 
disease in TCM is individualized for each person and focuses on correcting the 
imbalance in Qi, which is considered the source of the constellation of symptoms in 
each patient. In contrast, in Western medicine, treatment of the Western diagnosis of 
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asthma is focused on managing airways infl ammation and obstruction. This is 
generally done with a limited number of medications that are prescribed for the vast 
majority of patients, such as beta-agonists and corticosteroids. TCM focuses on the 
mind–body-spirit connection and energy balances, in particular two opposite but 
balancing forces called yin and yang. TCM therapies include acupuncture, herbal 
therapies, meditation, and other mind–body practices. We refer the reader to Chap. 
  15     for more background on TCM treatment and history.  

   Economic and Noneconomic Costs of Asthma 

    The burden of asthma manifests in both morbidity and cost of disease management. 
As many as 34 million Americans have been diagnosed with asthma during their life-
time and 300 million worldwide suffer from it, with half of them suffering at least one 
exacerbation in the preceding year  [  3–  5  ] . Asthma affects almost 10% of pediatric 
patients, and is the most common chronic disease in children  [  6  ] . The cost of asthma 
includes not only direct healthcare costs but also those related to missed days of work 
and school, as more than 20 million days of both school and work are missed each 
year due to asthma  [  4  ] . Healthcare costs children with asthma are 92% greater than in 
those without asthma. In adults, the healthcare cost is 66% greater for those who have 
asthma. Asthma costs an individual more than $2,000 a year and total direct annual 
expenditure for asthma, not including indirect costs, has been estimated at $37.17 bil-
lion  [  3  ] . In 1997, the out-of-pocket expenditure for all alternative medicine practitio-
ners, not including self-administered therapies, approached $12.2 billion, nearly 
one-third of the expenditure for traditional asthma therapies as listed above  [  7  ] . The 
cost of CAM in comparison to traditional medicine has been examined in a Swiss 
population, where CAM services were paid by insurance. Those with access to free 
CAM services under their insurance were compared to those who did not have these 
services covered by their insurance. While the cost of traditional medicine therapies 
did not go up, the cost of CAM therapies did rise, although only 6% of those with 
access to CAM used it  [  8  ] . In Israel, where all have basic insurance by law, 94% of 
citizens purchase supplementary insurance which includes CAM coverage. In this 
population of asthmatic children, more than one in seven were treated for asthma with 
CAM  [  9  ] . In China, the trend has been toward greater use of Western medicine, with 
a resulting decline in the use of TCM. This is most pronounced in urban areas of 
China although the trend has also been noted in rural communities  [  10  ] .  

   Overview of Integrative Therapy Use in Asthmatics: 
Who Uses It and Why? 

 The use of complementary, alternative, and integrative therapies in asthmatics is 
high. Up to 49% of those with asthma or allergic rhinitis report having used comple-
mentary therapies, with herbal therapies and breathing techniques being the most 
common  [  11,   12  ]  Those who report use of complementary medicine tend to be more 
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highly educated, are younger, suffer from chronic disease, and are concerned about 
risks of and dependency on traditional medications  [  9,   11,   13–  16  ] .    Most who use 
integrative therapies do so because they may provide symptom relief rather than 
because of dissatisfaction with conventional therapies. In support of this fi nding is 
the fact that most of those who use nonconventional therapies do so in addition to, 
not as a substitute for, traditional medicines. However, up to 26% use alternative 
therapies as their only form of treatment  [  11,   13,   15,   17  ] . Despite the apparently 
high rate of reported use of complementary therapies, up to 41% of those with 
asthma are unaware of complementary therapies and up to 33% are aware of them 
but have not considered their use. Interestingly, despite the concerns about risks 
with traditional medicines that sometimes lead to use of herbal therapies, many 
caregivers either were unsure about or did not think that herbal products interact 
with over-the-counter or prescription medications. The source of information 
regarding safety often comes primarily from friends and relatives, with less than 
half reporting or discussing use of herbal therapies with their child’s primary physi-
cian  [  12,   15,   17,   18  ] . Additionally, the source of the actual herb varies from back-
yards to supermarkets to herbalists, herbal shops, and pharmacies  [  15  ] . 

 It is diffi cult for the practitioner to educate patients on therapies for which there is 
little guidance from the literature or medical societies. The British Thoracic Society 
(BTS) attempted to provide such guidance in their 2003 and 2008 summary statements 
on CAM  [  19,   20  ] . The BTS recognized that, in general, there is a lack of evidence for 
CAM but that because these treatments may have some effect on disease, further stud-
ies need to be conducted. After examining acupuncture, air ionizers, breathing tech-
niques, herbal and TCM, homeopathy, hypnosis and relaxation, massage and spinal 
manipulation, physical exercise training, and family therapy, the only treatment sug-
gested by the BTS to have some therapeutic benefi t was family therapy  [  20  ] . 

 The National Institutes of Health (NIH) National Center For Complementary 
and Alternative Medicine (NCCAM) has categorized CAM into four categories: (1) 
natural products, including herbal medicines, vitamins, minerals, and other prod-
ucts sold over-the-counter as dietary supplements; (2) mind–body medicine, includ-
ing meditation, yoga, and acupuncture; (3) manipulative and body-based practices, 
including massage and spinal manipulation; and (4) movement techniques, manipu-
lation of energy such as through light or magnet therapy, and whole medical sys-
tems including Ayurvedic medicine, TCM, and homeopathy, among others  [  21  ] . 
The remainder of this chapter will review the literature on the use of selected areas 
in integrative medicine in each of these CAM categories. 

   Natural Products 

   Herbal and Supplemental Therapies 

 Herbal therapies are among the most common types of complementary medicine 
used by those with allergic diseases and asthma. Much of the basis for Japanese, 
Indian, and Latin American herbal medicine is infl uenced by Chinese medicine, but 
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is also varied and individualized based on the philosophies and beliefs of the culture 
in which it is used  [  22  ] . Herbal remedies from plant sources from any location 
worldwide may include leaves, fl owers, stems, roots, seeds, and berries in any num-
ber of forms including pills, powders, syrups, and teas taken internally as well as 
topical salves, ointments, and shampoos  [  16  ] . The Food and Drug Administration 
(FDA) Dietary Supplement Health and Education Act of 1994 defi nes dietary sup-
plements as any of the following: a vitamin; a mineral; an herb or other botanical; 
an amino acid; a dietary substance for use by man to supplement the diet by increas-
ing the total dietary intake; or a concentrate, metabolite, constituent, extract, or 
combination of any of the above ingredients  [  23  ] . However, despite the establish-
ment of this defi nition, there is little regulation of herbal and supplementary thera-
pies, allowing them to be marketed without the rigorous research performed on 
pharmaceutical medicines. The fact that many herbal and supplemental therapies 
are marketed and sold in pharmacies may confuse the consumer who may believe 
that they are tested and regulated by the FDA like other medications sold there. 
Adolescents and adults may therefore confuse over-the-counter and prescription 
medicines with alternative medicines, thinking that they are equally regulated and 
safe  [  24  ] . The lack of regulation of herbal remedies leads to questions about safety. 
Up to 20% of herbal remedies sold in the United States and over the Internet have 
been found to contain potentially intoxicating lead, mercury, and arsenic and medi-
cines such as phenytoin, indomethacin, and corticosteroids, none of which are nec-
essarily revealed openly to the consumer  [  25–  27  ] . More dangerous is the risk of 
bronchospasm and allergic reactions ranging from dermatitis to anaphylaxis which 
have been reported with the use of various herbal preparations  [  28  ] .  Ephedra sinica , 
also known as  ma huang,  fi rst appeared in Chinese medicine over 2,500 years ago 
and was marketed in the United States in 1994 as a weight loss supplement. However, 
it was also used by asthmatics as an alternative treatment for asthma, many who 
were unlikely aware of the danger of combining it with albuterol  [  18  ] . In 2004, after 
a decade of reports of cardiovascular events and deaths linked to its use,  Ephedra  
was withdrawn from the United States market  [  29–  31  ] . 

 In summary, there are countless herbal therapies used for various complaints. 
The few studies with a suffi ciently strong design are not comparable enough to 
make a statement on the effi cacy of herbal therapies in asthma. This is because of 
differences in defi nition of asthma, primary outcomes studied, and the fact that 
many herbs have been included in only one or two studies with strong design. 
A Cochrane review found only 27 studies that met their search criteria, excluding 
225 because of inadequate study design  [  29  ] . The small number of studies, few of 
which are for the same herbal remedy, in addition to the lack of consistency in study 
design or primary outcome, makes it diffi cult to draw conclusions on the effi cacy 
and safety of any particular herbal remedy. While studies using preparations of 
combinations of herbs appear to fi nd some effi cacy in the treatment of asthma, sev-
eral concerns arise. First, the herbs are not standardized with regards to source, 
processing, and content. The formulation in which the herbal remedy is provided, 
for example, pill/capsule, powder, or other varies from one study to the next. None 
of the individual herbs have been studied suffi ciently to determine their effi cacy or 
safety when taken alone. When combined with other herbs, over-the-counter or 
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 prescription medications, there may both benefi cial and harmful interactions, the 
mechanisms of which are not yet clear. Further studies of these remedies, both 
singly and in combination, are needed before one can conclude that they are a safe 
and effi cacious treatment for asthma. 

 There are numerous studies on herbal preparations for the prevention and treat-
ment of asthma. These have been thoroughly reviewed elsewhere and the reader is 
encouraged to refer to these reviews  [  22,   29,   32–  34  ] . Table  3.1  summarizes the 
results of a 2008 Cochrane review  [  29  ] . Other notable herbs not reported on or 
included in the Cochrane review include Chamomile,  Nigella sativa, Cannabis 
sativa  (Marijuana) , Solanum xanthocarpum , and  Solanum tribobatum . Chamomile 
should be used cautiously in those with known allergy to the Compositae family of 
plants such as ragweed, chrysanthemum, and chamomile, as anaphylaxis to this 
supplement has been reported  [  16,   35  ] .  N. sativa  is an Arabian plant that has been 
shown to improve symptom severity and frequency in both adults and children with 
allergic rhinitis and allergic asthma and may reduce medication use and improve 
spirometry  [  36,   37  ] . Marijuana is thought to have bronchodilating properties due to 
the active component, delta-9-tetrahydrocannabinol. Studies on smoked marijuana 
for the treatment of asthma are poorly constructed, with few studies being double-
blind and randomization methods which are poorly described. Signifi cant bias was 
identifi ed because of previous experience with smoking marijuana in study subjects. 
Common side effects were intoxication and tachycardia  [  38,   39  ] . The herbal reme-
dies  S. xanthocarpum  and  S. tribobatum  have been studied as treatments for asthma, 
but poorly so. Few trials have used control groups and their methods have been criti-
cized  [  32  ] . One trial showed a signifi cant improvement in FEV1 but this improve-
ment was still inferior to the use of conventional medicines  [  33  ] . The reported safety 
profi le seems to be fairly benign with only one study reporting minor adverse events 
(dryness of mouth/throat and fever)  [  32  ]  (   in reference to its reference 42).  

 There are several studies examining combinations of herbs in the treatment of 
asthma. ASHMI is one such herbal combination made of three herbs (Ling-Zhi 
( Ganoderma lucidum ), Ku-Shen (Radix  Sophora fl avescentis ), and  Gan-Cao  (Radix 
 Glycyrrhiza uralensis )) originally derived from a TCM 14-herb formula called 
MSSM-002. ASHMI may suppress the Th2 response, as it reduced IL-5 and IL-13 
 [  40  ] . A randomized, placebo-controlled study showed that ASHMI used with pred-
nisone placebo in those with moderate–severe persistent atopic asthma reduced 
symptom scores; rescued beta-agonist use; and improved FEV1, eosinophil counts, 
and IgE levels; however, these changes were not signifi cantly different from the 
group treated instead with ASHMI placebo and prednisone. Reported side effects 
were weight gain and gastric discomfort  [  41  ] . The same group completed a phase I 
dose-escalation trial of ASHMI in 20 subjects, but this time the diagnosis of asthma 
was based on a previous physician diagnosis and was not confi rmed with pulmonary 
function testing, making the results diffi cult to compare to the fi rst trial  [  42  ] . 

 STA-1 is a Chinese herbal preparation made up of Mai-Men-Dong-Tang 
(mMMDT) and Lui-Wei-Di-Huang-Wan (LWDHW) both of which were included 
in the Cochrane review (Table  3.1 )  [  29,   43  ] . This preparation contains fi ve herbs 
( Ophiopogon , American ginseng,  Pinellia , raw Licorice, and Lantern tridax) and 
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has been shown to reduce levels of IL-4 after inhalational challenge and also to 
reduce airway infl ammation  [  44,   45  ] . Ginseng, which is found in mMMDT, may 
reduce number of infl ammatory cells and prevent airway remodeling  [  46  ] . In a dou-
ble-blind, randomized, placebo-controlled trial in children with confi rmed symptom-
atic atopic asthma, 4 months of mMMDT signifi cantly improved FEV1 and symptom 
scores but had no effect on total IgE, dust mite-specifi c IgE, or IgG4  [  45  ] . 

 LWDHW is a combination of six herbs ( Rehmannia glutinosa ,  Cornus offi cina-
lis ,  Dioscorea opposite ,  Alisma orientalis ,  Paeonia suffruticosa , and  Poria cocos ) 
and is available in pill or powder form, or may be made into a soup  [  47,   48  ] . Two 
components of the herbal combination, Cortex Moutan and Rhizoma Dioscoreae, 
may have antioxidant activity, although LWDHW has not been shown to share this 
property  [  47  ] . LWDHW has been shown to inhibit Th1 and Th2 cytokine gene 
expression from the activated peripheral blood mononuclear cells of asthmatics 
 [  48  ] . In animals, STA-1 lowered dust mite-specifi c IgE but not IgG levels. It was 
also shown to reduce airway hyperreactivity after allergen challenge as well as 
infl ammation, based on reduced numbers of airway eosinophils and neutrophils 
after exposure to allergen  [  43  ] . In humans, STA-1 improved symptom scores and 
FEV1 and resulted in reduced steroid requirements and total and mite-specifi c IgE 
in atopic asthmatic adults and children  [  49  ] .  

   Vitamins and Other Supplements 

 Airway infl ammation is one of the major components of asthma pathophysiology. 
Asthmatics with severe persistent airway hyperresponsiveness have been found to 
have reduced blood levels of antioxidants such as beta-carotene, alpha-tocopherol, 
and total tocopherol  [  50  ] . Therefore, improved nutrition and intake of dietary anti-
oxidants may be important in the prevention of infl ammation in asthma and other 
infl ammatory diseases. Various studies have suggested that diets rich in fruits, nuts, 
and vegetables containing high amounts antioxidants such as vitamins A, C, and E 
may have a protective effect in asthma  [  51–  53  ] . Both adults and children consuming 
diets with higher amounts of antioxidant vitamins have improved lung function 
based on pulmonary function testing, as well as fewer reports of asthma  [  51,   52,   54  ] . 
Conversely, low serum vitamin A concentrations have been reported in children 
with asthma and low intake may correlate with reduced lung function in both healthy 
and asthmatic children  [  54–  58  ] . Low vitamin C intake in both healthy and asthmatic 
children has been correlated with increased cough and wheeze as well as low FEV1 
and FVC, and increased risk of asthma  [  54,   59,   60  ] . Vitamin C supplementation has 
been shown to attenuate exercise-induced bronchoconstriction, and postexercise 
eNO, improve symptom scores and pulmonary function and lower urinary and spu-
tum leukotrienes and prostaglandins  [  61,   62  ] . 

 A Cochrane review of vitamin C supplementation in asthmatics evaluated twelve 
studies ranging in size from 6 to 41 participants. All of the studies were reported to 
be randomized, but few reported the method of randomization, blinding, and alloca-
tion concealment and none reported methods for all three of these items. Overall, no 
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studies found a signifi cant difference in pre- or postexercise challenge FEV1 or 
FVC although one study did fi nd that the percent drop in FEV1 after exercise was 
improved in the group given vitamin C. Based on the small trials, poor reporting, 
and variation in study design, there was insuffi cient evidence to recommend vitamin 
C in the treatment of asthma  [  63  ] . Vitamin E has also been examined as an antioxi-
dant with possible disease-modifying ability in asthma, as it has been shown to 
protect against monocyte activation by LPS  [  64  ] . Low vitamin E intake may corre-
late with decreased lung function in children that does not appear to differ between 
healthy and asthmatic children  [  54  ] . The fi nding that vitamin E intake is positively 
associated with lower serum IgE levels and reduced risk of atopy suggests a role for 
vitamin E in protection against asthma  [  65  ] . However, a randomized placebo-con-
trolled trial of vitamin E replacement in physician-diagnosed asthmatics on inhaled 
corticosteroids found no improvement in bronchial reactivity to methacholine, 
change in pulmonary function (FEV1, FVC, or peak expiratory fl ow rate), broncho-
dilator use, symptom scores, or serum IgE levels  [  66  ] . Other studies failed to con-
sistently support a role for Vitamin E in protection from development of asthma, 
improvement in pulmonary function or sensitivity to methacholine  [  55,   64,   67  ] . The 
NIH sponsored NCCAM is currently investigating the safety of vitamin E in the 
form of gamma-tocopherol in asthmatics as well as the combination of vitamin E 
and C for the purpose of enhancing airway antioxidant levels in those with allergic 
asthma  [  68  ] . 

 The antioxidant selenium has not been found to have a signifi cant effect on pul-
monary function, quality-of-life scores, bronchodilator use, or diagnosis of asthma 
 [  69,   70  ] . A recent Cochrane review found only one randomized double-blind, con-
trolled trial that met their search criteria regarding the use of selenium to treat 
asthma  [  71  ] . Since that single study was published, another double-blind placebo-
controlled study was carried out, but neither study found that selenium improved 
objective measures of lung function  [  69,   71  ] . Dietary magnesium has been repeat-
edly shown to reduce bronchial hyperresponsiveness to methacholine  [  69,   72–  74  ]  
but has no apparent effect on airway infl ammation based on eNO levels  [  74  ] . 

 Vitamin D is a steroid hormone that can be activated by respiratory epithelium in 
situations such as viral infections  [  75  ] . The active form of vitamin D has been shown 
to modulate both the innate and adaptive immune system by increasing production 
of the cathelicidin antimicrobial peptide gene and inhibition of lymphocyte differ-
entiation  [  76,   77  ] . Therefore, it may play a role in preventing the development of the 
atopic phenotype or of airway remodeling in sensitized asthmatics. Maternal intake 
of vitamin D, while it may reduce wheeze in infancy, does not appear to protect 
against other signs of infl ammation and asthma including elevated FeNO, symp-
toms, allergic sensitization, and airfl ow obstruction on spirometry  [  65,   78  ] . Serum 
concentrations of 25-hydroxyvitamin D are positively correlated with FEV1 and 
negatively correlated with methacholine-induced airway hyperresponsiveness, 
which suggests a potential role for this vitamin in preventing or reversing airway 
obstruction  [  79,   80  ] . Defi ciency of vitamin D in children may reduce FEV1 and 
increase exacerbations and the use of medications such as beta-agonists and inhaled 
corticosteroids  [  81,   82  ] . 
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 Coenzyme Q (ubiqinone) is an antioxidant that scavenges free oxygen radicals 
and therefore may be anti-infl ammatory. While low plasma and whole blood con-
centrations have been reported in asthmatics as compared to controls, no well-
designed studies have been able to confi rm a positive effect on symptoms, medication 
use, or lung function in asthmatics  [  83,   84  ] . 

 Eicosanoids are pro-infl ammatory chemical messengers that are synthesized 
from three sources, including a polyunsaturated fatty acid called dihomo-gamma-
linolenic acid, arachadonic acid, and eicosapentaenoic acid. The three eicosanoids 
important in asthmatic infl ammation include prostaglandins, leukotrienes, and thro-
moboxanes which are produced when activated phospholipase A2 causes release of 
arachadonic acid from cell membranes  [  85  ] . Conjugated linoleic acid which is 
found in fi sh oil may compete with linoleic acid in cell membranes as a substrate 
from which to synthesize eicosanoids  [  85–  87  ] . Animal studies have suggested that 
increased dietary linoleic acid or gamma-linolenic acid have immunomodulatory 
effects such as reduction in lymphocyte proliferation, NK cell activity, and expres-
sion of cell adhesion molecules  [  88–  90  ] . One study suggests that in developed 
countries such as the United States, the United Kingdom, and Germany, a rise in 
consumption of linoleic acid in products containing polyunsaturated fat correlates 
to a rise in the incidence of asthma  [  52,   91  ]  although others have not been able to 
confi rm this association  [  67  ] . Diets low in n-3 fatty acids have been associated with 
increased chronic bronchitis symptoms, wheeze, and asthma  [  51  ] . Supplementation 
of conjugated linoleic acid has been shown to improve bronchial hyperresponsive-
ness to methacholine although it did not affect other measurable parameters in asth-
matics including FEV1, beta-agonist use, quality-of-life scores, or levels of serum 
cytokines  [  87  ] . Additional reviews and individual studies were also unable to sup-
port the supplementation of fi sh oil or other unsaturated fatty acids for the preven-
tion or treatment of asthma  [  60,   62,   67,   92–  98  ] . 

 Caffeine is a methylxanthine which is chemically related to a once-popular 
asthma medication, theophylline. The mechanism of action of methylxanthines, 
while still unclear, may be through inhibition of cAMP breakdown by phosphodi-
esterases, thereby having an effect on smooth muscle contraction  [  99,   100  ] . It may 
also be due to antagonistic action on adenosine receptors  [  100  ] . Caffeine has been 
shown to improve FEV1 in a dose–responsive manner in confi rmed asthmatics, 
although studies disagree on whether it is as effective as equivalent doses of theo-
phylline  [  101,   102  ] . Caffeine may also improve FEV1 and attenuate the drop in 
FEV1 seen in exercise-induced asthma and during dry gas hyperventilation  [  103–
  105  ] . A Cochrane review of the literature regarding caffeine in the treatment of 
asthma found that while caffeine may improve lung function, it does not improve 
asthma symptoms  [  99  ] . Studies do not agree on whether caffeine has an effect on 
FEV1 or PC20 during histamine bronchoprovocation studies, but this may be due to 
differences in the defi nition of asthma during subject recruitment as well as differ-
ing amounts of caffeine used in the studies  [  106,   107  ] . Caffeine and carbonated 
caffeinated drinks do not appear to have an effect on infl ammation in asthmatics, 
based on FeNO levels  [  108,   109  ] . Common adverse effects of caffeine include shak-
iness, tremor, nervousness, and gastrointestinal upset  [  101,   102  ] .   
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   Mind–Body Medicine 

 The use of acupuncture in China dates back more than 5,000 years  [  2,   110  ] . However, 
it was not until 1971 that it became popular in the United States, after journalist 
James Reston, who traveled to China with President Richard Nixon, wrote of his 
experience  [  111,   112  ] . Acupuncture treatment is based on the fl ow of Qi energy, 
made up of Yin and Yang forces. This energy fl ows along pathways termed merid-
ians that lie just beneath the skin and within blood vessels. The energy is manipu-
lated by acupuncture to correct imbalances in disease  [  2,   110,   113  ] . As in traditional 
Western medicine, where several treatment forms may be used for the same disease, 
TCM uses acupuncture in conjunction with other forms of TCM to treat the diag-
nosed energy imbalances  [  2  ] . The most common rationale cited for acupuncture in 
clinical studies is that acupuncture stimulates release of neurochemicals  [  114  ] . 
Other proposed mechanisms of action include modulation of the autonomic nervous 
system and subsequent effects on smooth muscle  [  114  ] . There is suggestive evi-
dence based on changes in levels of cytokines, neuropeptides, and nitric oxide lev-
els, that acupuncture, by acting on nerve fi bers, may have immune-modulating 
effects  [  110,   114–  117  ] . 

 Asthma is commonly treated by acupuncture in both China and the United States 
 [  118  ] . Acupuncture as a treatment for asthma has been systematically reviewed. 
There are few double-blind, randomized placebo-controlled trials with an  n  less 
than 50  [  119–  124  ] . Overall, there is no clear benefi t of acupuncture as compared to 
sham acupuncture with regards to spirometric results, even after treatment periods 
as long as 1 year  [  117,   122,   124–  130  ] . However, acupuncture may improve symp-
toms, based on questionnaires and quality-of-life scores  [  123,   124,   131  ] . Laser acu-
puncture is a painless method of acupuncture using the energy of a laser beam on 
acupuncture points as a surrogate for needle acupuncture that has only been evalu-
ated in a limited number of studies  [  119–  121,   132–  134  ] . One small ( n  = 44) double-
blind, placebo-controlled study, looked at the effects of laser acupuncture on lung 
function and bronchial responsiveness in children and adolescents with exercise-
induced asthma. It found that a single treatment did not provide any improvement in 
basal bronchomotor tone and additionally it did not provide protection against cold 
dry air hyperventilation-induced bronchoconstriction  [  120  ] . A randomized, double-
blind, placebo-controlled study in asthmatic children attempted to treat both the 
intestines (with probiotics) and the lungs (with laser acupuncture therapy) as these 
organs are thought to be complementary, since the intestines are a Yang organ and 
the lungs a Yin organ. The study design was better than many, and employed spirom-
etry to confi rm asthma and maintained treatment for several months. The authors 
noted signifi cant improvement in FEV1 in the treatment group and no adverse 
events, but the study lacked statistical power ( n  = 17) and larger studies are needed 
before this form of treatment can be endorsed  [  119  ] . 

 There are several methodological limitations related to the study of acupuncture 
in clinical trials; these relate primarily to methods used to blind the subjects. First, 
many double-blind, placebo-controlled trials using acupuncture use sham acupuncture 
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as their control. Sham acupuncture uses nonspecifi c needling of areas of the body to 
mimic true acupuncture. There has been criticism of this technique, as some argue 
that nonspecifi c needling may have some of the effect that acupuncture does and 
therefore may provide a potential second treatment arm rather than a true placebo 
control arm  [  135  ] . In fact, some studies were later found to have used sham sites 
that were actually areas used to treat respiratory conditions and were therefore not 
truly sham acupuncture sites  [  135  ] . It is possible that sham acupuncture, like real 
acupuncture, modifi es the autonomic nervous system and causes release of endor-
phins and substance P  [  2,   114,   136  ] . To date, no technique has been found which 
creates the same sensation as acupuncture without breaking the skin  [  2  ] . Second, 
the lack of a clear mechanism by which acupuncture affects the many organ systems 
in disease poses a problem because without a clear mechanism of action for a treat-
ment, an appropriate placebo cannot be effectively chosen  [  114  ] . An additional 
major issue in trials is the lack of ability to blind all three involved individuals: the 
patient, the acupuncturist, and the evaluator. The acupuncturist must be aware they 
are inserting a needle into the skin  [  2  ] . This is as opposed to laser acupuncture 
where a light could be used as placebo since it could be made indistinguishable to 
the study provider. The patient can be blinded as long as they do not know informa-
tion about point location and technique for acupuncture  [  2  ] . In April 1994, the FDA 
and the NIH Offi ce of Alternative Medicine (NIH-OAM) conducted a workshop on 
acupuncture to reevaluate the status of acupuncture needles as investigational 
devices  [  137  ] . The issue of “proper” scientifi c methods in acupuncture research was 
brought up, and here as well it was noted that until sham acupuncture can be proven 
not to cause a signifi cant effect beyond placebo, it should not be considered an 
appropriate control for scientifi c studies  [  137  ] . 

 In 1998 the NIH published a consensus report on acupuncture, noting equivocal 
results and multiple methodological problems. Asthma was listed as one of many 
diseases for which there is insuffi cient evidence to support acupuncture as a solitary 
treatment, but it was noted that it may be effective in conjunction with other thera-
pies in a comprehensive management program  [  138  ] . 

 In 2003 the World Health Organization (WHO) also released a review of clinical 
trials using acupuncture, citing evidence for effectiveness of acupuncture for the 
treatment of 28 conditions based on clinical trials. Asthma was not among this 
group but was listed among 62 other conditions for which evidence is present, but 
the evidence was judged to be insuffi cient  [  111  ] . A 2009 Cochrane review on the 
use of acupuncture for chronic asthma cited insuffi cient evidence to make recom-
mendations about the value of acupuncture as a treatment for asthma  [  139  ] . Major 
fl aws in trials for acupuncture include small sample size, lack of appropriate pla-
cebo or other control, and lack of or poor defi nitions of asthma (including failure to 
confi rm asthma by pulmonary function testing or failure to include pulmonary func-
tion testing as a measure of response to treatment), variations in acupuncture tech-
nique, continuation of other therapies in conjunction with acupuncture therapy, and 
lack of blinding. Another issue seen in trials is that many asthmatics cannot safely 
be taken off of their traditional medications such as corticosteroids and beta-ago-
nists for prolonged periods of time. This means that results from trials using 
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acupuncture may not see the full effects, as the study subject may not be given 
enough time off of their medication to be brought to baseline or the study duration 
was not long enough to see the full effects of acupuncture. Additionally, effects 
noted by the study may be in part because of effects of medications still in the sub-
ject’s system or interactions of medications with acupuncture  [  2  ] . In general, the 
evidence for acupuncture for the treatment of asthma is tenuous. Even if the current 
evidence supported acupuncture, the lack of a clear defi nition of asthma or consis-
tent study design, results cannot be compared. Therefore, no conclusion can be 
drawn regarding the effectiveness of acupuncture as a treatment for asthma. 

    Complications from acupuncture include those that are relatively benign, such as 
vasovagal episodes, pain, and bleeding; but also more serious complications such as 
acquisition of HIV or hepatitis B/C, hemothorax, pneumothorax, cardiac tampon-
ade, visceral laceration, muscle hematomas, nerve compression due to hematomas, 
deep vein thrombosis, compartment syndrome, sepsis, CNS infections, endocarditis 
and deterioration of and even death from asthma  [  115,   140–  150  ] . Additionally, in 
Japanese acupuncture, the needle may be cut and left in the body. There are reports 
of migration of needles to the spinal cord, upper urinary tract, nerves, and tendons 
which may cause secondary complications and pain  [  143  ] . One review found that at 
least half of all patients with acupuncture-induced pneumothorax were treated by 
acupuncturists who also had an MD degree  [  143  ] . An adjunctive therapy to acu-
puncture, termed moxibustion, has also resulted in adverse events. Moxibustion 
consists of burning cones fi lled with a dried herb ( Artemesia vulgaris ) directly on 
the acupuncture point until a blister forms, or to heat the needle to improve fl ow of 
Qi  [  2,   113,   140  ] . Several reports have been published of severe burns to the skin of 
patients undergoing this technique  [  140  ] . The National Certifi cation Commission 
for Acupuncture and Oriental Medicine (NCCAOM) was established in 1982. It is 
a not-for-profi t organization under which there are 19,000 diplomates practicing 
acupuncture, oriental medicine, Chinese herbology, and Asian bodywork therapy. It 
is the only nationally recognized certifi cation and is required for state licensure in 
most states  [  151  ] . Safety precautions, particularly with regards to transmission of 
infectious diseases, have been established and published by the NCCAOM in their 
 Clean Needle Technique Manual , which was reviewed by the Centers for Disease 
Control (CDC)  [  145,   152  ] . Every individual seeking national board certifi cation 
must pass their Clean Needle Technique course  [  152  ] . 

   Yoga, Breathing, and Relaxation Techniques 

 Based on the fact that asthma is a disorder of respiratory airfl ow, many have 
attempted to use breathing and relaxation techniques to improve asthma control. 
An  Australian study found that after being taught how to use wind instruments and 
how to sing, indigenous children with asthma reported improved well-being and 
compliance with treatment  [  153  ] . After a 6-month period, breathing retraining 
taught by a physiotherapist appeared to have a signifi cant effect on quality-of-life 
scores in asthmatics, as compared to nurse-directed asthma education, although the 
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diagnosis of asthma was not confi rmed by spirometry  [  154  ] . The same group  carried 
out another study on breathing retraining in a prospective, parallel group, single-
blind, randomized controlled trial, again looking at the difference in effect of breath-
ing training and asthma education. In this study, spirometry and methacholine 
challenges were performed at baseline and 1 month, in addition to sputum cell count 
and differential and FeNO. Again, at 6 months the breathing retraining group had 
signifi cantly improved quality-of-life scores in comparison to the asthma education 
group. Hyperresponsiveness to methacholine, FeNO and sputum cell counts and 
differential did not differ signifi cantly between the two groups  [  155  ] . 

 A Cochrane review on breathing retraining for patients with asthma found only 
seven studies that met their inclusion criteria. Even these did not consistently report 
data, preventing data from being compared from one study to the next. The authors 
concluded that due to the small number of studies, the low number of subjects in 
each study, and the variability in interventions used, “no reliable conclusions can be 
drawn as to the benefi cial effects of breathing retraining in asthma”  [  156  ] . An ear-
lier review of the literature which had very little overlap with the Cochrane studies 
found that breathing exercises in most studies did not signifi cantly improve pulmo-
nary function, symptom score, or medication use  [  157  ] . One pilot study success-
fully used breathing training with capnometry biofeedback and paced breathing 
assistance to reduce hyperventilation and raise  p CO 

2
  levels in asthmatics. Subjects 

reported reduced symptoms but no change in FEV1 was appreciated  [  158  ] . 
 Yoga, breathing, and relaxation techniques have been studied as potential inter-

ventions for asthma. A systematic review of relaxation therapies for asthma cited 
poor evidence for mental and muscular relaxation in the treatment of asthma, pri-
marily because studies had signifi cant methodological fl aws  [  159  ] . Hypnosis, a 
treatment that may be categorized under relaxation techniques, has been studied for 
decades as a possible treatment for asthma. However, despite the existence of ran-
domized, controlled trials, most are small and observed outcomes are not compa-
rable, ranging from symptomatic improvement to spirometry results to airway 
hyperresponsiveness and even to the prevention of asthma. This variability makes it 
diffi cult to make a generalized statement on its effi cacy  [  160  ] . 

 Yoga, a practice of breathing and meditation in defi ned postures, has been stud-
ied in a double-blind randomized controlled trial in adults with confi rmed asthma. 
Interestingly, both groups had signifi cant improvement in post-bronchodilator 
FEV1, but there was no difference in quality of life, frequency of inhaler use, or 
pulmonary function  [  161  ] . Various types of yoga and breathing techniques such as 
Buyeyko breathing technique, Sahaja yoga, Hatha yoga, and Pranayama yoga have 
been studied in asthmatics  [  162–  167  ] . Most of these studies, despite their generally 
small size, were randomized, double-blind, and placebo-controlled, although usual 
asthma therapy was not discontinued. Asthma diagnosis and response to therapy 
were confi rmed with spirometry in most studies and some studies also evaluated for 
improvement in hyperresponsiveness to methacholine or histamine. In general, 
there was not consistent improvement in spirometry, quality-of-life measures, or 
steroid or beta-agonist requirements in these studies, although some showed reduced 
sensitivity to methacholine or histamine  [  162–  164,   166  ] . Other studies failed to 
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confi rm asthma diagnosis or to measure FEV1, therefore making it diffi cult to 
objectively evaluate degree of improvement  [  165,   167  ] . More unusual techniques 
have been attempted, such as mouth taping at night to mimic the Buteyko yoga 
technique. Mouth taping forces one to inspire nasally, therefore warming and 
humidifying inspired air  [  168  ] . One small study on this technique ( n  = 50) did not 
show improvement in symptom scores or pulmonary function as determined by 
peak fl ow measurements  [  168  ] . Overall, adverse effects and events reported in stud-
ies on yoga and breathing techniques were either not reported or were mild, and 
included dyspnea and exacerbations of asthma  [  166,   168  ] .   

   Manipulative and Body-Based Practices 

 Manual therapy includes chiropractic and osteopathic techniques, massage, and 
other physical maneuvers to improve expectoration of phlegm  [  169  ] . Chiropractic 
medicine is based on the concept that misaligned vertebrae negatively infl uence 
other systems and structures in the body, including the respiratory system. Spinal 
manipulations are thought to treat pulmonary disease by normalizing neurologic 
function, improving movement of the thoracic cage and even by improving pulmo-
nary lymphatic fl ow  [  170–  173  ] . Generally, studies on these approaches use random-
ization. However, sham spinal manipulation is used as placebo, which like 
acupuncture may be partially interventional rather than true placebo. The studies are 
generally methodologically poor as they often lack confi rmation of asthma diagno-
sis and improvement of lung function with spirometry  [  170,   173,   174  ] . One meth-
odologically adequate study in 80 children with asthma confi rmed with spirometry 
found no improvement compared to placebo with regards to symptoms, quality of 
life, peak fl ow, or beta-agonist use  [  174  ] . In accord with these fi ndings, a Cochrane 
review on manual therapy for the treatment of asthma concluded that more research 
is needed  [  169  ] . Adverse events reported in studies using chiropractic manipulation 
were generally mild but stroke has been reported  [  174–  177  ] . 

 Craniosacral fascial therapy is based on the concept that the brain and spinal cord 
exist in a normal balance and rhythm within the CSF, and that the brain “breathes” 
with the rest of the body in “cycles” as it expands and contracts. Because all tissues 
of the body are connected to one another, trauma to the fascia in one location can 
lead to abnormalities in another location, such as the respiratory system  [  178  ] . 
Craniosacral fascial therapy attempts to correct the abnormal cycle seen in disease 
states such as in asthma where the cycle length is thought to be abnormally short 
 [  178,   179  ] . However, the measurement of cycles in this technique is examiner 
dependent as the examiner does not use any objective measures or equipment to 
determine cycle length. Only two articles on the use of craniosacral therapy in the 
treatment of asthma were found in a literature search  [  178,   180  ] . One was a case 
report on the successful use of craniosacral fascial therapy to treat a young child 
with asthma and other was a relatively small ( n  = 68) randomized controlled trial on 
the use of acupuncture in conjunction with craniosacral therapy  [  178  ] . The latter 
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trial, which confi rmed asthma based on NHLBI criteria, symptoms, and pulmonary 
function testing, suggested that the combination of treatments resulted in an 
improved quality-of-life, but there was no clear improvement in objective measures 
such as pulmonary function  [  180  ] . There are no well-designed studies looking at 
craniosacral fascial therapy alone in the treatment of asthma. Although further stud-
ies are needed to determine its safety and effectiveness, the lack of objective diag-
nostic measures in this technique makes it unlikely to be properly and suffi ciently 
studied or widely recommended. 

 Refl exology and massage therapy both use pressure to various parts of the body 
to relieve symptoms. Refl exology is the use of fi nger-pressure on the feet, back, and 
other parts of the body to treat disease states  [  181  ] . Few studies have been published 
on refl exology and massage for the treatment of asthma  [  181,   182  ] . Two small stud-
ies used spirometry to monitor for improvement, but there was either no improve-
ment or improvement was only seen in certain age groups  [  181,   182  ] . The Alexander 
technique, a century-old method of “taught physical therapy,” is based on correction 
of posture and realignment of the body so that it may relax and function more effi -
ciently  [  183,   184  ] . While its most common use has been to improve coordination of 
the musculoskeletal system in the management of pain, it has been used by athletes, 
singers, dancers, and others to improve breathing and vocal production  [  183,   184  ] . 
This may be the basis on which it has been advocated as a treatment for asthma 
 [  183,   184  ] . Unfortunately, a systematic review concluded that more research is 
needed as it was unable to identify any controlled trials on this technique in the 
treatment of asthma  [  183  ] .  

   Movement Techniques and Other Integrative Medicine Practices 

 As early as the 1960s, electro-aerosol therapy using ionized aerosols were being 
used to treat a number of respiratory diseases  [  185  ] . Negatively charged ions were 
thought to improve ciliary function and possibly even affect CNS function. Based 
on these theories, ionized water was used in the 1960s in aerosolized form for the 
treatment of bronchial asthma and bronchitis  [  185  ] . Several decades later the ability 
to ionize the air without using aerosolized water led several to question whether 
negatively ionized air could indirectly treat asthma by reducing allergens and irri-
tants. Positively ionized air has been shown to have bronchoconstrictive effects in 
children with exercise-induced asthma  [  186  ] . Various studies, including a Cochrane 
review, have examined the effects of air ionizers on allergen levels, lung function, 
asthma symptoms, and bronchoprovocation sensitivity. Unfortunately these studies 
are small, have poor methodology (most use PEFR to monitor response, instead of 
spirometry), and report confl icting results, all of which makes even apparently sig-
nifi cant results diffi cult to interpret or to apply clinically  [  186–  191  ] . 

 Homeopathy is an individualized treatment which is based on consumption of 
extremely dilute solutions (10 −60 ) of the substance, that in larger amounts, is felt to be 
causing the symptoms or disease to be treated  [  192,   193  ] . Studies do not consistently 
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show a benefi t of homeopathy in the treatment of allergic asthma  [  193–  195  ] . One 
study was able to show that very dilute amounts of grass pollen (compared to pla-
cebo) was able to improve hay fever symptoms  [  196  ] . Two similar double-blind, 
randomized, placebo-controlled trials of homeopathic treatment in skin prick posi-
tive, dust mite-allergic asthmatics showed confl icting results. While homeopathy in 
one study resulted in improved spirometry, there was no improvement in symptoms. 
The other study found an improvement in symptoms but no improvement in spirom-
etry  [  193,   195  ] . One study was able to show that successive dilutions of IgE anti-
bodies generally resulted in decreasing basophil degranulation. However, some 
concentrations resulted in an increase in degranulation, a fi nding that was not expli-
cable but was reproducible in several independent labs  [  197  ] . It has been proposed 
that these dilute concentrations may result in inhibition of IgE-mediated basophil 
degranulation, possibly through very dilute concentrations of histamine. These con-
centrations may also modulate the immune response through rearrangements in the 
variable region of the IgG molecule  [  197,   198  ] . These results suggest that the very 
dilute concentrations used in homeopathy may affect IgE and basophil degranula-
tion differently than the concentration that causes symptoms. A recent Cochrane 
Database review on the use of homeopathy for the treatment of asthma concluded 
that more evidence is necessary before homeopathy can be recommended in the 
treatment of asthma  [  192  ] . 

 Art therapy has been well studied as an intervention for children with cancer, 
cerebral palsy, and other chronic diseases but has not been well studied in children 
with respiratory disease  [  199–  202  ] . In children with cystic fi brosis, art therapy has 
been used to better understand the role of spirituality and religion in coping with 
their illness  [  203  ] . Only one study has looked specifi cally at the role of art therapy 
in the management of asthma  [  204  ] . This randomized, placebo-controlled trial of 22 
children with persistent asthma requiring daily treatment found that art therapy 
improved quality-of-life scores and reduced anxiety, with effects that lasted up to 6 
months after completion of the therapy. There was no difference between placebo 
and treatment groups with regard to exacerbation rates. However, the authors cor-
rectly question whether combination of art therapy with traditional medical therapy 
might help the patient and family manage chronic diseases such as asthma and 
thereby improve control and reduce exacerbation rates  [  204  ] . In those with both 
confi rmed asthma and panic disorder, teaching subjects how to differentiate the two 
diseases and use relaxation techniques was able to improve asthma symptom sever-
ity but not albuterol use during the treatment period. Pulmonary function did not 
improve signifi cantly across all treatment groups examined  [  205  ] .   

   Conclusion and Further Directions 

 Integrative medicine is becoming more popular in the treatment of chronic diseases 
such as asthma. Practitioners treating patients with asthma need to be aware of the 
variety of therapies available, the current body of evidence for their use in the treatment 
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of asthma, and the risks and cost of using them, so that they may help educate their 
patients. As providers become more knowledgeable about these topics, patients 
may become more likely to reveal to their provider that they are using them. Many 
studies had positive outcomes, whether objective or based on symptom scores. We 
must ask why our patient is seeking care with integrative therapies. One might con-
sider whether symptomatic improvement without improvement in an objective mea-
sure, (such as FEV1), is enough to validate the health risks and costs of each 
treatment. 

 Another issue that must be considered is that most studies we reviewed included 
subjects who were already on traditional asthma medications such as inhaled corti-
costeroids and beta-agonists. Studies that use patients who are on no medications or 
only on a rescue beta-agonist may be biased toward a different phenotype of asthma 
that may respond differently to treatment than those requiring inhaled or oral 
corticosteroids. 

    There is also a problem with the wide defi nition of asthma, as an inclusion crite-
rion—which along with differences in treatment technique, duration, and study size 
and design factors such as randomization and use of placebo—likely contributes to 
the differences in outcome. Additionally, most of the studies reviewed used a 
Western defi nition of asthma, even if the defi nition was not clearly outlined in the 
article. Whether the outcome of these studies would have been different if one used 
the TCM or even another culture’s defi nition of asthma is not known. It is possible 
that the outcomes of the studies are inconsistent not only because of differences in 
the Western defi nition of asthma used, but because none of the studies included 
those with defi nitions of asthma unique to the place of origin of the therapy being 
used. Once we are able to better defi ne both the disease and the treatment, including 
the pathophysiologic response to treatment, we might be able to conduct properly 
powered and designed studies that will identify integrative therapies with reproduc-
ible effects. Until then, those who use integrative medicine should do so cautiously, 
keeping in mind the lack of strong evidence to support its benefi t.      
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  Abstract   Chronic obstructive pulmonary disease (COPD) is an infl ammatory 
illness distinguished by irreversible airfl ow limitation. It includes a spectrum of 
obstructive lung diseases, especially chronic bronchitis and emphysema, and despite 
optimal medical and pharmacological therapy, most people with COPD continue to 
suffer from symptoms of chronic, progressive dyspnea, cough, and fatigue. Patients 
must manage these symptoms themselves or with the support of caregivers on a 
day-to-day basis. Therefore, many patients turn to complementary and alternative 
therapies (CAM) for symptom relief. The purpose of this chapter is to review a wide 
variety of CAM therapies that have been described or tested in patients with COPD, 
including body-based practices such as massage, mind–body and movement prac-
tices such as acupuncture/acupressure or yoga, natural products such as aromatics 
and supplements, and whole medical systems such as Ayurveda and Traditional 
Chinese Medicine. The current state of the science concerning most CAM therapies 
for patients with COPD consists of awareness of therapies that patients anecdotally 
report to be benefi cial, and exploratory pilot studies to document safety and effi -
cacy. Many patients choose to use CAM therapies without consulting their medical 
doctor. Consequently, it is important for conventional medical providers to educate 
themselves about CAM options and inquire about each patient’s CAM practices to 
ensure safety of the treatment regimen.  

  Keywords   Chronic obstructive pulmonary disease  •  Complementary and alterna-
tive medicine  •  Self-management  •  Dyspnea      
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 Chronic obstructive pulmonary disease (COPD) is an infl ammatory illness distin-
guished by irreversible airfl ow limitation  [  1  ] . It includes a spectrum of obstructive 
lung diseases, especially chronic bronchitis and emphysema, that are characterized 
by chronic cough, progressive dyspnea, sputum production, and systemic conse-
quences with advanced disease  [  2  ] . While mortality from other chronic diseases, 
including heart disease, cancer, and stroke has been decreasing, COPD ranks fourth 
as a cause of death in the world and is projected to become the third cause of death 
by 2030  [  3,   4  ] . 

 The goals of treatment for patients with COPD are maintenance of lung function, 
symptom management, prevention and early intervention of exacerbations, improve-
ment of quality of life, and continuation of a meaningful life  [  2  ] . A comprehensive 
plan of care includes smoking cessation, optimal medication use including long-
acting bronchodilators, prompt treatment of infections and exacerbations with anti-
biotics and corticosteroids, supplemental oxygen for hypoxic patients, education 
about symptom management and lifestyle modifi cation, correction of aggravating 
factors such as sleep apnea, and exercise training  [  2  ] . Pulmonary rehabilitation pro-
grams are designed to adapt this comprehensive plan of care to an individualized 
program of health management for patients with COPD  [  5  ] . Despite optimal medi-
cal and pharmacological therapy, most people with COPD continue to suffer from 
symptoms of chronic, progressive dyspnea, cough, and fatigue  [  6  ] . Patients must 
manage these symptoms themselves or with the support of caregivers on a day-
to-day basis  [  7  ] . Therefore, many patients turn to complementary and alternative 
therapies for symptom relief  [  8  ] . 

 Complementary and alternative (CAM) therapies are defi ned as “a group of 
diverse medical and health care systems, practices, and products that are not gener-
ally considered part of conventional medicine”  [  9  ] . Complementary therapies are 
used with conventional medicine, and alternative therapies may be used instead of 
conventional medicine. Conventional medicine is typically taught in Western medi-
cal schools and practiced by medical doctors (MD physicians) and associated health 
professionals such as registered nurses, physical therapists, and psychologists. 
By  contrast, CAM therapies often originate in ancient traditional health systems, 
take advantage of the health benefi ts of minimally processed plants and other natural 
substances, and/or focus on a holistic process of self-healing  [  10  ] . The distinction 
between conventional medicine and CAM therapies becomes blurred as research 
evidence supporting CAM therapies accumulates, and as allopathic health profession-
als add CAM therapies to their clinical recommendations for patients  [  9  ] . The term 
“integrative medicine” refers to the use of a combination of conventional and CAM 
therapies, based on evidence for safety and effectiveness  [  9  ] . 

 Respiratory illness is one of the most common reasons why patients access CAM 
therapies  [  8,   11  ] . Patients with COPD are often attracted to CAM therapies because 
they suffer from a chronic illness with no known cure and their symptoms often are 
not controlled by conventional medicine  [  12  ] . Patients are more likely to use CAM 
therapies if they are well educated, have a holistic philosophy of health, experience 
cultural support for CAM therapies, and their symptoms are not controlled by con-
ventional care  [  12,   13  ] . Although the literature supporting the safety and effectiveness 
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of most CAM therapies for COPD is limited and the methodologies of research 
studies are often uncontrolled, this lack of evidence does not mean that CAM thera-
pies are ineffective; it does mean that rigorous clinical investigation is needed  [  14  ] . 
Although the sample sizes are often small and the methodology is weak, there is a 
surprising amount of research literature that explores CAM therapies for patients 
with COPD  [  14  ] . 

 The purpose of this chapter is to review the CAM therapies that have been 
described or tested in patients with COPD, published in the English language, and 
indexed in the PubMed or Embase databases. The CAM therapies are presented 
here according to the four CAM categories described by the National Center for 
Complementary and Alternative Medicine (NCCAM): (1) Body-Based practices 
that focus on the joints, soft tissues, circulatory, and lymphatic systems; (2) Mind–
Body and Movement practices, such as meditation, yoga, and acupuncture, that 
promote physical, mental, emotional, and spiritual integration and well-being; 
(3) Natural Products, which include herbal medicines and dietary supplements; 
and (4) Whole Medical Systems, such as traditional healers, homeopathy, natur-
opathy, Ayurvedic, or traditional Chinese Medicine (TCM), that evolved from 
ancient cultures apart from conventional medicine. There are currently no pub-
lished studies of manipulation of energy fi elds such as magnet therapy or healing 
touch in patients with COPD. Therefore, this category of CAM is not discussed in 
this chapter. 

   Body-Based Practices 

   Massage 

 Neuromuscular release massage therapy (NRMT) uses careful assessment of the 
tissues, and precise pressure on trigger points to increase blood fl ow, improve circu-
lation, and release the pain related to muscle spasm. In diaphragmatic release, the 
massage therapist applies pressure to the diaphragm under the sternum and under 
the left and the right rib cage while the patient exhales into the therapist’s hands. 
The effect of 24 weekly NRMT treatments on pulmonary function and quality of 
life was tested in fi ve individuals with COPD  [  15  ] . The patients were able to tolerate 
the treatment and reported increased levels of energy and decreased dyspnea on 
weekly diaries by the midpoint of the study. They were able to participate in activi-
ties that they had given up because of their disease prior to the study. They experi-
enced signifi cant improvements in heart rate and oxygen saturation after massage 
therapy with greater improvement in the patients diagnosed with chronic bronchitis 
than in those with emphysema. Two of the participants continued with massage 
therapy at their own expense after completion of the study. The authors hypothe-
sized that NRMT strengthens respiratory muscles, decreases muscle tension, and 
improves the effi ciency of ventilation  [  15  ] .  
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   Neuromuscular Electrical Stimulation 

 Five studies have tested the feasibility and effi cacy of neuromuscular electrical 
stimulation (NMES) of the lower extremities to treat muscle weakness for those 
who suffer from moderate to severe COPD. To overcome this, NMES of leg mus-
cles, mainly the quadriceps muscle, seems to be of interest  [  16  ] . In the reported 
studies, pulse duration ranged from 200 to 400  m s and stimulation frequency ranged 
from 8 to 50 Hz. Intensities were progressively increased according to individual 
tolerance. The number of sessions ranged from 3 to 5 days/week for 4–6 weeks. No 
adverse effects, other than a mild exacerbation of COPD in two patients in one study 
 [  17  ] , were reported which indicates that electrical stimulation is well tolerated by 
people with COPD. Improvement in muscle performance, muscle size, and exercise 
performance were reported in all studies of patients with severe COPD  [  17–  20  ]  but 
not in patients with moderate COPD  [  21  ] . In a small pilot study, NMES of the 
diaphragm did not enhance the benefi ts of diaphragmatic breathing  [  22  ] . Although 
further studies are needed to elucidate the optimal parameters and the types of 
patients that will benefi t the most from this technique, NMES seems to be most 
appropriate in patients with advanced disease when the patient’s ability to exercise 
is severely limited  [  16  ] .  

   Osteopathic Manipulation 

 The use of osteopathic manipulation to treat people with COPD evokes much 
passion from osteopathic practitioners, but the research studies have not yet been 
forthcoming to fully support its use. Case reports and letters to editors indicate that 
osteopathic manipulation may be benefi cial for people with COPD  [  23–  26  ] . Several 
methodological descriptions of proposed studies of osteopathic manipulation as a 
treatment for people with COPD were proposed in the literature, but no published 
reports of study results were located  [  27–  30  ] . 

 A randomized controlled design was used to evaluate treatment of patients with 
COPD with seven standardized osteopathic manipulative techniques during one 
session compared to a sham control group  [  31  ] . Patients in the intervention group 
experienced worsening of air trapping, measured by the ratio of residual volume 
(RV) to total lung capacity (TLC), immediately after the session but reported sub-
jective improvement in their breathing during a telephone interview a day later. 
Because the intervention was not standardized and multiple manipulative techniques 
were used in a single session, interactions between the techniques might have had a 
negative effect on the overall response. 

 In an observational study, 17 patients with COPD were consistently found to 
have paravertebral tissue abnormalities at the level of the right costotransverse artic-
ulation of the third thoracic spine segment. During acute exacerbations, the tissue 
was puffy to appearance and touch, erythematous, tender to deep palpation, and 
blanched after digital compression. Motion between the third and fourth thoracic 



674 Integrative Therapies for People with Chronic Obstructive Pulmonary Disease

segments was restricted, especially with left lateral fl exion or rotation to the left. 
After a year of osteopathic manipulative therapy directed toward the mobilization of 
specifi c segments of the spinal column, TLC and residual volume improved, espe-
cially in patients whose baseline values were abnormal. There was no change in 
spirometry results  [  32  ] .  

   Refl exology 

 Refl exology is a type of foot massage that is believed to stimulate blood supply and 
relieve tension in corresponding areas of the body. Patients with COPD who partici-
pated in a randomized controlled pilot study of refl exology reported improved sleep, 
better coping abilities, improved breathing, and feeling more relaxed after 4 weekly 
refl exology sessions. However, the only quantitative benefi t was decreased heart 
rate immediately after the refl exology session. There were no differences between 
the intervention and control groups in quality of life or lung function  [  33  ] . This 
study demonstrates a common problem with CAM research: Qualitative interviews 
and anecdotal evidence point to positive benefi ts from CAM therapies, but those 
benefi ts are diffi cult to document with traditional instruments and methods used in 
controlled, valid, and reliable research endeavors. It is diffi cult to distinguish among 
the alternatives of whether (1) a benefi t actually exists but the wrong outcomes were 
measured (Type 3 error), (2) a benefi t exists for a specifi c subgroup but is not large 
enough to detect with traditional research methods, or (3) the benefi t is actually a 
placebo effect.   

   Mind–Body and Movement Practices 

   Acupuncture/Acupressure 

 Six groups of investigators have explored the benefi ts of acupuncture and acupres-
sure in patients with COPD; three groups focused on acupuncture alone  [  34–  36  ] , 
one group evaluated acupressure alone  [  37,   38  ] , one group evaluated both acupunc-
ture and acupressure  [  39–  41  ] , and one group assessed transcutaneous electrical 
nerve stimulation (TENS) at acupuncture points  [  42,   43  ] . An individualized treat-
ment plan prepared by an experienced TCM physician was used in one study  [  34  ]  
while most studies used standardized treatment plans based on a combination of 
Western and Chinese medicine physiology  [  35,   36,   38,   40  ] . Although the research 
reports mention only minor adverse events such as minimal bruising and transient 
pain  [  35,   36  ] , there have been case reports of pneumothorax caused by acupuncture 
needles  [  44,   45  ] . An exacerbation of symptoms early in treatment may indicate an 
ultimately positive response to treatment  [  46,   47  ] . 
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 Most acupuncture or acupressure intervention studies used cross-over  [  35,   39  ]  or 
randomized designs  [  34,   35,   37,   38,   40–  43  ]  and duration of treatment ranged from 
one session  [  42  ]  to 10 weeks  [  36  ] . Sham intervention, placebo, and usual care  [  36, 
  40  ]  were commonly used as control groups. Sham interventions focused on intesti-
nal movement and circulation  [  37,   38  ]  or directed treatment to precisely localized 
regions where no acupuncture points are known to exist  [  41  ] . The placebo-control 
intervention consisted of a TENS unit attached to the skin that emitted a visual 
signal but no electrical current passed to the patient  [  35,   42,   43  ] . The most common 
outcomes measured were the six-minute walk distance, dyspnea, health-related 
quality of life measured by the St. George’s Respiratory Questionnaire, and pulmo-
nary function parameters. Study protocols and length of treatment were variable 
across studies, precluding direct comparisons and leading to equivocal results. 

 When compared directly, acupuncture has a stronger treatment effect than acu-
pressure  [  40  ] , but acupressure has an advantage in that it can be taught to patients 
and caregivers and is convenient and accessible for symptom relief during acute 
situations  [  40  ] . Acupressure is well tolerated with minimal adverse events and 
provides a low-cost tool that a patient with COPD can use to increase the sense of 
personal control over the symptoms and disability related to the disease. Adverse 
events related to acupuncture can be serious; however, an individualized acupunc-
ture treatment program using nonreusable needles, designed and implemented by a 
trained and experienced TCM practitioner, may be more benefi cial than acupressure 
with minimal risk of adverse events.  

   Biofeedback 

 Biofeedback for patients with COPD involves the use of visual or auditory cues of 
respiratory rate, respiratory pattern, oxygen saturation, or heart rate variability 
(defi ned as the increase and decrease in heart rate related to breathing phase). 
Uncontrolled repeated measures studies of biofeedback in patients with COPD 
suggest that biofeedback may be benefi cial in slowing respiratory rate and increas-
ing tidal volume, and in improving dyspnea, exercise performance, and quality of 
life  [  48–  50  ] . 

 A randomized controlled study of adding ventilatory feedback to an exercise 
training program found improvements in exercise duration and dynamic hyperin-
fl ation in patients who used ventilatory feedback during exercise, compared to 
those who either exercised without biofeedback or used biofeedback without exer-
cise  [  51  ] . A group of physical therapists has described a “myofeedback” tech-
nique to assist in teaching diaphragmatic breathing and in reducing accessory 
muscle use with quiet breathing  [  52  ] . They attached electrodes to the lower rectus 
abdominis muscle which produced continuous audio and visual feedback, and 
facilitated the rapid adoption of abdominal breathing patterns. Audio and visual 
feedback from the sternocleidomastoid muscles during quiet breathing allowed 
patients to eliminate the use of accessory muscles within one 15-min training session. 
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Unconscious contraction of other neck and shoulder muscles related to anxiety 
produced a qualitatively distinct myofeedback sound and was also eliminated dur-
ing the same training session. 

 Although the data regarding biofeedback are extremely limited, the technique 
appears promising and deserves further investigation. Unfortunately, the design of 
biofeedback systems requires substantial initial investment for development of 
monitoring systems that are designed for the needs of the patient with chronic lung 
disease—monitoring heart rate variability, hyperinfl ation, or exhaled carbon diox-
ide, for example, which may not be clinically relevant to other populations. This 
initial investment and technical expertise serves as a barrier to investigators who 
might otherwise be interested in evaluating biofeedback.  

   Breathing Strategies 

 There has been much controversy related to the positive effects of different types of 
breathing strategies for reducing dyspnea related to COPD  [  53  ] . Pursed lips breath-
ing (PLB), diaphragmatic breathing, and a breathing pattern of prolonged exhala-
tion are breathing techniques that are often taught to patients with COPD. Variations 
of these techniques have been taught in creative ways, such as playing the harmon-
ica, singing, and blowing up balloons. These creative strategies offer the benefi t of 
immediate visible or auditory feedback  [  54  ] . Controlled breathing techniques relieve 
dyspnea by their effects on dynamic hyperinfl ation, gas exchange, strength and endur-
ance of respiratory muscles, the pattern of thoracoabdominal motion, and personal 
sense of control  [  55  ] . An evaluation of PLB, diaphragmatic breathing, and a combi-
nation of PLB with diaphragmatic breathing in people with COPD who had com-
pleted a pulmonary rehabilitation program found that these breathing techniques 
decreased respiratory rate and work of breathing, but were not adopted during spon-
taneous breathing  [  56  ] . 

   Respiratory Muscle Training 

 Respiratory muscle training that includes inspiratory resistive breathing  [  57  ] , respi-
ratory muscle endurance training  [  58  ] , or specifi c expiratory muscle training  [  59  ]  
has been shown to improve respiratory muscle strength and endurance, dyspnea, 
exercise performance, and quality of life. The evidence for the effect of inspiratory 
muscle training (IMT) on outcome variables including dyspnea was summarized in 
the American Association of Cardiovascular and Pulmonary Rehabilitation/
American College of Chest Physicians Pulmonary Rehabilitation guidelines  [  60  ] . 
Overall, six investigations showed consistent improvements in inspiratory muscle 
function, increases in exercise performance, and reductions in dyspnea. Collectively, 
the positive results of the six new studies supported the fi ndings of a meta-analysis 
 [  61  ]  that IMT by itself signifi cantly increased inspiratory muscle strength and 
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endurance, signifi cantly improved dyspnea related to daily activity and during 
exercise, and showed a nonsignifi cant trend for an increase in exercise capacity. 
The new studies used small samples and were performed at single institutions; 
therefore, the committee recommended that IMT be considered only in selected 
patients with COPD who have decreased inspiratory muscle strength and breath-
lessness despite receiving optimal medical therapy.  

   Pursed Lips Breathing 

 Some patients with shortness of breath have used PLB spontaneously and found 
this strategy to bring relief of their escalating dyspnea. More sophisticated labora-
tory studies and recent clinical studies have shown that PLB promotes slow and 
deeper breathing  [  62  ] , improves oxygen saturation  [  63,   64  ] , and decreases dyspnea 
 [  65,   66  ] .  

   Diaphragmatic Breathing 

 Studies of diaphragmatic or abdominal breathing techniques vary considerably in 
technique, duration, and outcome variables  [  54,   67  ] . Variations include a focus on 
pushing out the epigastric region during inhalation, movement of the limbs while 
breathing, a 3–5 kg sandbag on the abdomen to aid exhalation while lying on the 
bed, and pacing the breath with walking or climbing stairs  [  68  ] . The physiological 
response to diaphragmatic breathing includes an increase in vital capacity and a 
decrease in respiratory rate, functional residual capacity, and O 

2
  consumption  [  69,   70  ] . 

These changes in lung function are postulated to result in a concomitant decrease 
in dyspnea. However, various investigators have studied the effect of diaphrag-
matic breathing on thoracoabdominal motion and found that this technique actu-
ally increases asynchronous and paradoxical breathing in patients with COPD 
 [  71,   72  ] , especially during exercise in patients with severe disease  [  73  ] . Focusing 
on the movement of the lower rib cage, rather than on the abdomen, may minimize 
paradoxical breathing  [  74  ] . Electrical stimulation of the abdominal and thoracic 
muscles during exhalation as an adjunct to diaphragmatic breathing has been tested 
in patients with emphysema  [  22  ] . Although the subjects reported subjective 
improvement, there was no evidence of improvement in pulmonary function or gas 
exchange. 

 The true effect of diaphragmatic breathing on physiological alterations and 
symptoms is unknown  [  55,   75–  77  ] . There is some evidence to suggest that the 
strength of the effect of diaphragmatic breathing is inversely related to disease 
severity  [  78  ] . Some patients with severe COPD are already very close to diaphrag-
matic fatigue with quiet breathing  [  54  ] . It has been suggested that people with 
COPD who have elevated respiratory rates, low tidal volumes that increase with 
diaphragmatic breathing, and abnormal arterial blood gases with adequate diaphrag-
matic movement may benefi t  [  67  ] ; patients with severe COPD may not benefi t from 
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diaphragmatic breathing  [  77  ] . A standardized methodology for the implementation 
of diaphragmatic breathing, based on a synthesis of the literature, is proposed by 
Cahalin et al.  [  67  ] .  

   Paced Breathing 

 Patients who are short of breath have a tendency to take shallow breaths at a rapid 
rate  [  79–  81  ] . This type of breathing pattern is associated with chronic carbon diox-
ide retention and inspiratory muscles weakness  [  82  ] . It increases dyspnea, and it 
also may escalate the anxiety or panic associated with increasing shortness of breath 
 [  83,   84  ] . Therefore, helping the patient practice and use a slow, deep breathing 
pattern  [  66,   85  ]  has the expected outcomes of improving alveolar ventilation and 
oxygenation  [  86  ] , preventing or correcting dynamic hyperinfl ation, and ultimately 
reducing the work of breathing  [  87  ] . A slow, deep breathing pattern becomes even 
more signifi cant with the evidence that dynamic hyperinfl ation, with resulting 
restriction of tidal volume ( V  

T
 ), is the primary contributor to dyspnea during exer-

cise  [  88–  90  ] . Although benefi cial, care must be taken with slow, deep breathing, as 
it can induce respiratory muscle fatigue  [  76  ] . 

 Investigators have found that patients can change their rate and depth of breath-
ing through ventilatory feedback during exercise  [  51,   91  ] . Others have suggested 
that the traditional yoga pranayama technique of 4-4-8 can be modifi ed for patients 
with COPD to a 4-2-7 pattern, that is, a count of 4 during inhalation, a count of 2 
while holding the breath, with exhalation to a count of 7 while exhaling  [  92  ] . This 
pranayama technique can be practiced while mobilizing the diaphragm, lower chest, 
and then the upper chest in sequence during both phases of the breathing cycle  [  86  ] . 
The length of inhalation and exhalation can be modifi ed to accommodate the 
patient’s abilities, and music or distraction might be added if the patient is unable to 
count or needs greater relaxation. This pattern of breathing can be practiced in walk-
ing and stair climbing to pace inspiration and expiration  [  93  ] . Continual practice of 
this new breathing pattern, which includes reducing the respiratory rate, prolonging 
the expiratory time, and using a gentle forced expiration, may ultimately become 
unconscious and automatic for the patient. In acute dyspnea, breathing with the 
patient and counting expiration often supports the patient in slowing down their 
breathing pattern  [  94  ] . Specifi c step-by-step exercises to alter breathing rhythm are 
published elsewhere  [  95  ] .  

   Creative Breathing Strategies 

 Creative breathing strategies that focus on slow, controlled exhalation may give 
patients more incentive to practice the breathing technique over time. For example, 
regularly blowing up a latex balloon for 8 weeks improved breathlessness in people 
with COPD  [  96  ] . Inhaling normally while standing in a warm swimming pool and 
exhaling with the nose and mouth under water improved pulmonary function after 
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2 months of 120 min/week practice  [  97  ] . Unpublished dissertations have explored 
wind instruments, harmonicas, recorders, or a senior center band for teaching breath 
control  [  54  ] . Props such as soap bubbles, a pinwheel, and a pipe and ball require 
substantial breath support and airfl ow, offer visual feedback of improvement, and 
provide a tangible reminder to practice regularly  [  54  ] . Thixotropy conditioning, 
consisting of inspiratory muscle contraction with airway occlusion at defl ated chest 
wall volumes, depends on the principle that muscle response is partly affected by 
previous contraction history. In men with COPD and air trapping, the chest wall 
volume decreased after thixotropy conditioning  [  98  ] . 

 Both breath support (the power behind the voice) and breath control (an energized 
air column while slowly emitting the air) are important for a good singing tone. 
In  addition, breath support and control are necessary for a patient with COPD to suc-
cessfully cope with dyspnea and maintain confi dence in performing daily activities  [  54  ] . 
Quality of life, but not exercise performance, improved in studies of 12–24 sessions 
of a group singing intervention in patients with COPD  [  54,   99,   100  ] ; subjective com-
ments indicated improvements in breath control, posture, mood, and social support 
 [  54,   100  ] . Although dyspnea has been shown to increase briefl y after a singing ses-
sion  [  99  ] , patients report improved breathlessness and more awareness of the breath 
after participating in a 6-week singing course  [  100  ] . Investigators observed that 
coughing and expectoration of sputum increased after singing sessions  [  54,   99  ] . 

 Active exhalation, rib cage mobilization techniques, use of an abdominal belt to 
aid diaphragmatic function, and “conscious breathing”  [  101,   102  ]  are all breathing 
techniques that have been explored, with varying degrees of benefi t  [  55  ] . It is pos-
sible that a single held breath, like a yawn or a sigh, may more effi ciently ventilate 
the lungs than a simple deep breath or multiple deep breaths  [  54  ] .   

   Fresh Air and Fans 

 Patients with COPD have identifi ed “fresh air” or the use of fans to provide a stream 
of cold air to the face and relieve dyspnea  [  103  ] . This clinical observation is sup-
ported by a laboratory study that investigated the effect of directing a fl ow of cold 
air against the cheek in normal subjects, causing a decrease in dyspnea  [  104  ] . More 
recently there has been a report that the use of a fan tested in an adequately powered 
crossover trial resulted in a signifi cant improvement in breathlessness  [  105  ] . Two 
recent clinical trials report equivocal results; no statistical difference in dyspnea 
improvement was found between patients with dyspnea related to COPD or lung 
cancer randomized to use a handheld fan and those who received a wristband pla-
cebo  [  106  ] . However, in a crossover design, there was a signifi cant improvement in 
dyspnea when using a handheld fan directed to the face, compared to a fan directed 
to the leg  [  107  ] . A fan that allows the patient to breathe circulating cold air may be 
one of the most effective non-pharmacological strategies available for acute or 
chronic dyspnea. This treatment is inexpensive, free of side effects, and can be 
applied almost anywhere  [  108  ] .  
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   Guided Imagery 

 Guided imagery is a gentle technique that engages the senses and focuses the 
imagination. It can be used to elicit the positive feelings of a favorite place or time, 
experience a positive health or sports outcome, or perceive physical or emotional 
healing. The goal of guided imagery is to reduce stress and connect the mind, 
body, and spirit in a sense of peace and tranquility. People with chronic bronchitis, 
who participated in a 4-week pilot study of weekly guided imagery sessions facili-
tated by a therapist and two 15-min taped sessions per day at home, experienced 
improvement in perceived quality of life  [  109  ] . During the guided imagery ses-
sions, participants were seated with eyes closed and asked to visualize a scene for 
an hour as a standard script was read in a well-modulated voice. 

 Inpatients in a pulmonary rehabilitation unit in Hong Kong were randomly 
assigned to either 7 weekly sessions of listening to a 30-min guided imagery audio-
tape or 30 min of sitting quietly in the same quiet room with lights dimmed. The 
guided imagery audiotape provided instructions for constructing a pleasant mental 
picture while breathing gently from the abdomen and listening to soft music in the 
background. During the fi nal session, oxygen saturation signifi cantly improved 
compared to the resting control group, and line graphs of heart rate and skin conduc-
tance decreased during the session  [  110  ] . The authors concluded that guided imag-
ery should be selectively offered to patients who are interested in adopting a new 
coping technique and that the psychological effects of guided imagery relaxation 
should be evaluated in future studies. Guided imagery is successfully used by clini-
cians, especially in pulmonary rehabilitation programs, to increase the patients’ 
tolerance for intensity and duration of exercise.  

   Hydrotherapy 

 Hydrotherapy for people with COPD has been tested as either a breathing exercise 
where the patient stands in warm mineral water and inhales normally, then exhales 
into the water  [  97,   111,   112  ] , or as a location for calisthenics  [  113,   114  ] . The hydro-
therapy breathing exercises have consistently shown an improvement in FEV 

1
 /FVC 

ratio, and decreased pCO 
2
 . They were more effective when performed 120 rather 

than 20 min/week  [  97  ] , and were more effective than a similar breathing exercise 
performed on land  [  112  ] . The authors conclude that this exercise would be easy for 
patients with deep Japanese-style soaking bathtubs to perform at home. 

 Two groups in Sweden have tested exercise training in group pool sessions. One 
group tested a 15-min exercise session on land and then reproduced a similar exer-
cise session in the pool, led by the same physical therapist  [  113  ] . A few patients 
experienced some transient dyspnea and fear when they were fi rst lowered into the 
therapy pool. Otherwise, there were no adverse events associated with pool training, 
and all patients achieved their target heart rate during both pool and land exercise. 
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A second research team randomized subjects to either land or water high-intensity 
exercise groups, three 45-min sessions per week for 12 weeks, and compared the 
results to a nonrandomized control group  [  114  ] . The high-intensity interval exercise 
programs included both strength and endurance exercises, and music was used to 
guide the intensity of the exercise program. Both exercise groups increased exercise 
performance parameters, and the water group also improved health-related quality 
of life measures. These exercise groups did not require any equipment other than the 
supervision of the leader. Group calisthenic exercise classes, either in the gym or in 
the pool, could be used to provide variety for patients with COPD who need to exer-
cise regularly but get bored with using the same exercise all the time. 

 Therapy in water may have several physiological benefi ts for people with COPD 
 [  111  ] . Cardiac output may increase by the combined effects of increased cardiac 
preload related to improved venous return and decreased afterload caused by the 
weightlessness of being in water. Exposure to mineral hot springs, which is a common 
treatment in Europe and Japan, may increase mucolysis through the exposure to 
hydrogen sulfate, may coat the skin surface with materials dissolved in the spring 
water which prevents heat from radiating, and may keep the body warm for a longer 
period of time compared to plain water. The hydraulic pressure on the abdomen may 
decrease dead space during exhalation. Exhaling into water may prevent small air-
ways from collapsing  [  112  ] . Some evidence suggests that exhalation under water 
may boost immune function or suppress infection  [  112  ] .  

   Hypnosis 

 A brief case report suggests that hypnotically induced relaxation with suggestions 
of well-being and muscle relaxation was helpful in reducing dyspnea for one woman 
with COPD during periods of anxiety  [  115  ] . Hypnotic relaxation may also improve 
the breathing of anxious patients with COPD during ventilator weaning trials  [  116  ] . 
Hypnosis has been shown to decrease ventilatory drive and decrease response to 
CO 

2
  without decreasing metabolic rate in healthy adults breathing carbon-dioxide 

rich air  [  117  ] . A similar study has not been performed in patients with COPD who 
have elevated pCO 

2
 .  

   Laughter 

 Because hyperinfl ation is an important cause of dyspnea in patients with COPD 
laughter, which increases the exhalation time, might be expected to improve hyper-
infl ation and dyspnea. In a proof-of-concept trial, a group humor intervention trig-
gered regular laughter in patients with COPD  [  118  ] . Breathing assessment with 
LifeShirt™ real-time assessment and plethysmography revealed that residual vol-
ume decreased after the laughter intervention although intense laughter worsened 
hyperventilation. In an unpublished dissertation, Lebowitz also found that laughter 
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increased air trapping, especially in people with less-severe disease. In addition, a 
humor-focused personality style was associated with positive psychological and 
health attributes  [  119  ] .  

   Mindfulness Meditation 

 A subgroup of meditative practices known as mindfulness meditation is receiving 
attention as a type of CAM therapy for people with chronic diseases and symptoms. 
Mindfulness meditation is defi ned as paying total attention to the present moment 
with a non-judgmental awareness of the inner and/or outer experiences  [  120  ] . A recent 
systematic review of the neurobiological and clinical features of mindfulness medi-
tation found that clinically, mindfulness-based stress reduction was effi cacious for 
subjects with chronic medical conditions and for healthy subjects  [  121  ] . However, 
the low quality designs of current studies made it diffi cult to establish whether 
clinical outcomes were due to specifi c or nonspecifi c effects. A study of mindful-
ness meditation in patients with COPD provided evidence that results may be due to 
nonspecifi c effects. When compared to a control group, an 8-week mindfulness-
based breathing and relaxation therapy course for 86 men with COPD did not 
improve any health-related outcomes such as dyspnea, mindfulness, or health-
related quality of life  [  122  ] .  

   Music 

 Music can be used to distract a patient from their shortness of breath during exer-
cise  [  123–  126  ] , or to promote relaxation and decrease dyspnea and anxiety during 
acute dyspnea episodes  [  127,   128  ] . Thornby et al.  [  125  ]  found that at every level of 
treadmill exercise, perceived “respiratory effort” was lower in patients with COPD 
while listening to music than while listening to gray noise or silence. Patients also 
performed signifi cantly more exercise while listening to music. In a study of 24 
COPD patients in a home walking program, subjects who listened to music while 
walking had improved functional performance and decreased perceptions of dysp-
nea, whereas control subjects experienced decline in functional performance and 
dyspnea  [  123  ] . Patients with COPD who listened to music while walking improved 
positive affect, decreased global dyspnea scores, and specifi cally decreased the 
affective but not the intensity dimension of dyspnea  [  126  ] . 

 The benefi ts of music are not limited to walking. When compared to an attention 
control group, groups who listened to either fast- or slow-tempo music during 4 
weeks of upper extremity exercise training experienced signifi cant improvement in 
upper extremity functional performance compared to an exercise-only control group 
 [  124  ] . Listening to music while resting has been documented as an adjunct therapy 
in patients hospitalized because of a COPD exacerbation  [  128  ]  and as a dyspnea 
management strategy  [  127  ] . Singh et al.  [  128  ]  compared the effectiveness of music 
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to progressive muscle relaxation (PMR) in hospitalized COPD patients experiencing 
an acute exacerbation. After two 30-min intervention sessions within the same day, 
both groups had signifi cant reductions in perceived dyspnea, heart and respiratory 
rates, and anxiety. Using a repeated measures one group design, 24 participants who 
listened to slow instrumental music when experiencing situational dyspnea experi-
enced reduced dyspnea and anxiety immediately after a music session, although 
there was no signifi cant durable change in dyspnea and anxiety over 5 weeks  [  127  ] . 

 Several of the studies of distraction with music during exercise noted signifi cant 
improvement in exercise intensity in addition to decreased dyspnea during auditory 
distraction  [  123,   125  ] . However, other investigators who used crossover designs to 
evaluate the effect of walking with or without music on dyspnea, anxiety, and six-
minute walk distance reported no objective benefi ts to the use of music during exer-
cise  [  129,   130  ] . The patients’ reports of enjoying the music while walking may have 
positive implications for adherence to exercise  [  131  ] . The benefi ts of listening to 
music while exercising suggests that this technique should be implemented to sup-
port pulmonary rehabilitation  [  126  ] . When selecting music as a therapeutic strategy, 
pitch, tempo, personal preference, type of music, and sensitivity to music in general 
are issues that must be considered. Music must be carefully selected to counteract 
dyspnea and anxiety, and to support the therapeutic goal of either relaxation or 
distraction during exercise  [  127  ] .  

   Posture 

 Patients should always be encouraged to assume the position that is most comfort-
able for them, even during acute dyspnea when health professionals or family 
members may think they should assume a different “more comfortable” position. 
A position that is often helpful in reducing dyspnea is the head down and leaning-
forward position with arms supported while either standing or sitting. This postural 
relief is thought to be due to an improvement in the mechanical effi ciency of the 
diaphragm and optimal functioning of the accessory muscles  [  132  ] . The seated 
leaning-forward position is hypothesized to restore diaphragmatic function and 
decrease hyperinfl ation. It has been reported to reduce abdominal and accessory 
muscle tension in people with COPD  [  133  ] . The position was found to be the opti-
mum posture when compared to fi ve other positions for patients with COPD at the 
beginning and 5 days into an exacerbation, based on maximal inspiratory pressures 
and subjective relief of dyspnea  [  134  ] . However, comparison between a slumped 
and upright sitting position for people with COPD found no difference in pulmo-
nary function, breathing frequency, heart rate, or oxygen saturation between the two 
positions at rest  [  135  ] . 

 Arm position has been shown to infl uence pulmonary function and lung 
volumes; inspiratory capacity decreases when the arms are raised unsupported 
above the head, compared to 90° or less  [  136  ] . This fi nding supports the common 
recommendation to do upper body strengthening exercises to increase tolerance 
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for arm tasks above 90° of shoulder fl exion, and to support the arms in a neutral 
position to counteract dyspnea and optimize lung mechanics. Bracing the arms 
while standing improves maximal respiratory pressures and respiratory muscle 
endurance in patients with COPD  [  137  ] . In several research studies, the use of a 
rolling walker (rollator), which braces the arms and provides stability of balance, 
increased six-minute walking distance and oxygen saturation in individuals with 
COPD  [  138–  140  ] .  

   Progressive Muscle Relaxation 

 PMR has been shown to reduce dyspnea and anxiety immediately after sessions 
 [  128,   141  ]  and at the conclusion of 4 weekly training sessions  [  142  ] . Although 
results did not reach statistical signifi cance, listening to a prerecorded PMR tape for 
25 min/week produced consistent improvements in anxiety and depression when 
added to a comprehensive pulmonary rehabilitation program  [  143  ] . A protocol that 
combines PMR with guided imagery and PLB decreased heart rate and respiratory 
rate, but not blood pressure, in one case report of a woman with COPD  [  144  ] . 

 A relaxation maneuver consisting of pressure on wedge-shaped wooden plates 
placed over the accessory respiratory muscles for 20 min, twice a day, for 4–6 
weeks, improved inspiratory capacity and airway obstruction in male patients with 
COPD  [  145  ] . Muscle pain was a common side effect of treatment. Although the 
authors recommended that this maneuver be included in respiratory treatment 
programs, no additional studies comparing this intervention to a control group have 
been published.  

   Tai Chi 

 Tai Chi is a type of exercise focused on meditation and well-being and appears to be 
associated with improvements in psychological well-being including reduced stress, 
anxiety, depression, and mood disturbance  [  146  ] . A recent pilot study of Tai Chi in 
ten patients with COPD found signifi cant improvement in quality of life compared 
to a usual care control group, excellent adherence to the study protocol, and indi-
cated that a randomized clinical trial of Tai Chi would be feasible for patients with 
COPD  [  147  ] .  

   Trager Psychophysical Integration 

 Trager Psychophysical Integration (TPI) uses a series of gentle, painless, passive 
rocking and shaking movements to reduce tension, decrease anxiety, and restore 
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mobility in tense, restricted areas of the body  [  148,   149  ] . Milton Trager advocated 
use of TPI for patients with emphysema, to break up “holding patterns” and “restric-
tions” in the abdomen, chest, and mind  [  148  ] . An exploratory study of four 20-min 
TPI sessions over 2 weeks in patients with chronic lung disease demonstrated 
improvement in forced vital capacity, decreased respiratory rate, and increased chest 
expansion after treatment compared to a crossover control condition  [  149  ] . Forced 
expiratory volume in one second (FEV 

1
 ) did not change signifi cantly during the 

study. Subjective reports of improvement included improved sleep, increased 
energy, and less dyspnea. The authors suggest that improvements were related to 
increased chest wall mobility, decreased anxiety and tension, and increased general 
relaxation  [  149  ] .  

   Yoga 

 With its focus on achieving slow and deeper breathing, improved breath control, and 
improved stress management and physical fi tness, yoga would be expected to pro-
mote relaxation and reduction in dyspnea or distress related to dyspnea in people 
with COPD. Reductions in dyspnea without physiological changes from greater 
“aerobic fi tness” have been attributed to patients’ increased feeling of control over 
their breathing, a response shift in the perception of the symptom, or a decrease in 
anxiety, which often enhances dyspnea  [  150–  152  ] . 

 To date, there are fi ve studies of variable quality that have tested the effects of 
yoga on pulmonary outcomes in patients with COPD. These studies have shown 
signifi cant reductions in dyspnea  [  153  ] , “easier control” of dyspnea attacks and 
decreased dyspnea-related distress  [  154,   155  ] , improvements in respiratory pattern 
 [  156  ] , and improved exercise performance  [  154,   155  ] . None of the studies of yoga 
for patients with COPD have identifi ed any safety concerns. 

 Two early investigators using a case series and a matched group design with male 
participants who had COPD or chronic bronchitis studied the effect of yoga breath-
ing exercises over time on a measure of dyspnea. In one study more participants in 
a yoga program compared to a physiotherapy group stated that they had “easier 
control” of their dyspnea attacks  [  155  ] . In another there were signifi cant reductions 
in dyspnea measured with a visual analog scale at week 4, but not at week 2  [  153  ] . 
Although both studies included a small number of males and used nonvalidated 
measures of dyspnea, their fi ndings provided preliminary evidence that yoga may 
be an alternative exercise to relieve dyspnea, especially in advanced disease when 
impaired mobility prohibits walking, swimming, or biking. A third study of men 
with COPD compared a 12-week yoga group to a physical therapy group and a 
usual care group  [  157  ] . Patients in the yoga group experienced signifi cant reduc-
tions in respiratory rate and heart rate, possibly due to increased vagal tone, com-
pared to the usual care group. The physical therapy group experienced an intermediate 
response. Spirometry values did not change during the study. More recently we 
compared the safety, feasibility, and effi cacy of a yoga program developed primarily 
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for people with COPD to a usual care group  [  154  ] . Participants with moderate to 
severe COPD safely participated in a 12-week yoga program, tolerated more activity 
with signifi cantly less distress related to dyspnea, and improved their functional 
performance.   

   Natural Products 

   Aromatics 

 Aromatics (i.e., Vicks’ VapoRub ® ) consisting of eucalyptol, camphor, menthol, and 
turpentine applied to the chest are used as a home remedy for congestion and cough. 
The common wisdom is that aromatics have healing properties and clear the lungs 
of mucus. Hasani et al.  [  158  ]  used a within-subject crossover design to study the 
effects of menthol application to the chest in previous or current smokers with 
chronic bronchitis. Tracheobronchial clearance was signifi cantly increased after 
menthol administration, as compared to baseline or petrolatum (Vaseline ® ) admin-
istration, for 1 h after administration. Sputum wet weight and frequency of cough-
ing were signifi cantly increased in the menthol group. Accelerated clearance of 
sputum is postulated to decrease the likelihood and severity of lung infections, 
although these were not measured in this study.  

   Supplements 

   Antioxidant Vitamins 

 Antioxidant therapy is believed to be benefi cial for people with COPD. Oxidative 
stress from exposure to smoking, environmental pollution, infections, and exercise 
damages DNA and other cell and tissue components, and is an important factor in 
the pathogenesis of many diseases, including COPD  [  159  ] . Maintenance of the 
balance between the toxic effects of oxidants and the antioxidant defense systems 
is especially important in the oxygen-rich environment of the lungs with its large 
surface area and blood supply  [  160,   161  ] . The oxidative stress from cigarette 
smoking stimulates neutrophils and macrophages, increasing the production of 
proteases and other oxidants, and resulting in the development of chronic infl am-
mation and emphysema in the lung  [  161  ] . A population study of people with 
chronic airfl ow limitation in New York evaluated seven serum antioxidants and 
corresponding dietary antioxidants, four oxidative stress markers, and pulmonary 
function parameters  [  162  ] . They found that the antioxidants that included retinol, 
beta-carotene, and vitamin C were positively associated with forced expiratory 
volume in one second (FEV 

1
 %), and serum biomarkers of oxidative stress were 
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negatively associated with FEV 
1
 %, supporting the hypothesis that antioxidant/

oxidant imbalance is associated with chronic airfl ow limitation. 
 Antioxidants are the source of many potential medications as well as dietary 

supplements. As such, they qualify as both Western medicine and CAM therapy. 
Antioxidants can be classifi ed as either enzymatic or nonenzymatic. Enzymatic 
antioxidant medications that have been tested in patients with COPD include muco-
lytics such as  N -acetyl- l -cysteine (NAC) and PDE4 inhibitors such as Rofl umilast. 
Vitamin E/alpha-tocopherol, vitamin C, vitamin A/beta-carotene, selenium, and 
glutathione are some of the most common nonenzymatic antioxidants in the human 
body  [  163  ] . Malondialdehyde (MDA) is a lipid peroxidation product that is com-
monly measured as an indicator of oxidative stress. 

 Epidemiological and cross-sectional studies have shown a positive effect of anti-
oxidants like vitamins A, C, and E on ventilatory function in patients with COPD 
 [  164,   165  ] . However, one prospective study did not support that relationship  [  166  ] . 
Another prospective study found a relationship between COPD mortality and intake 
of fruit and vitamin E  [  167  ] . Vitamin E and vitamin C supplementation for 12 weeks 
improved the resistance of DNA to oxidative challenge, but did not change spirom-
etry values in people with COPD  [  168  ] . Baseline evaluation of 29,133 male current 
or previous smokers found a strong association between high serum levels of beta-
carotene and alpha-tocopherol, or high dietary intake of beta-carotene or vitamin E, 
and low prevalence of COPD symptoms of cough, phlegm, and dyspnea  [  161  ] . High 
intake and serum levels of retinol were associated with low prevalence of dyspnea 
but not other COPD symptoms. A subsequent randomized, placebo-controlled study 
of these men, with a median follow-up of 6.1 years, found that supplementation by 
beta-carotene and/or alpha-tocopherol was not associated with any reduction in 
COPD symptoms  [  161  ] . 

 A large cross-sectional analysis of both men and women who had not previously 
been diagnosed with obstructive lung disease found that plasma vitamin C levels 
were inversely related to obstructive lung disease based on spirometry  [  169  ] . There 
was an interaction between plasma vitamin C and smoking: Smokers with the lowest 
levels of plasma vitamin C had much higher likelihood of having obstruction on 
their spirometry  [  169  ] . 

 In a sample of patients with severe lung disease awaiting lung transplantation, 
serum retinol (vitamin A) was positively associated with increased weight and 
serum tocopherols (vitamin E) were signifi cantly higher in underweight patients 
compared to normal-weight people with COPD  [  170  ] . Vitamin E supplementation 
with 400 IU twice daily for 8 weeks in addition to standard treatment for men with 
COPD did not result in any additional clinical benefi t when compared to a placebo-
control group  [  171  ] . Results were similar in a group of 15 patients with COPD who 
took 400 IU of vitamin E daily for 12 weeks and were compared to 20 healthy non-
smokers. In the same study, subjects with COPD initially had higher levels of MDA, 
a product of lipid peroxidation, than healthy controls and supplementation with 
vitamin E decreased MDA levels signifi cantly  [  172  ] . Because smokers have lower 
plasma levels of alpha-tocopherol (vitamin E) compared to controls, supplementa-
tion with vitamin E is postulated to be benefi cial for preventing free radical injury 
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and development of COPD in the future as well as slow the rate of damage to lung 
tissue  [  172  ] . 

 Vitamins E and C may work together synergistically to prevent oxidative damage 
to cell membranes  [  173  ] . The NHANES III study explored the relationships between 
both the dietary intake and serum levels of vitamin C, vitamin E, beta-carotene 
(precursor to vitamin A), and selenium, which they identifi ed as the major dietary 
antioxidant nutrients  [  174  ] . They found that all four antioxidants, measured by 
either serum or dietary intake, were independently associated with lung function. 
The combined effect of all four nutrients on lung function was greater than the 
effect of any of the individual nutrients, but less than the additive effect when each 
nutrient was analyzed separately. They note that dietary intake of the three vitamins 
is highly correlated since they come from many of the same food sources and this 
could explain the absence of a synergistic effect. In addition, they found that each 
antioxidant had a different interaction with smoking status. Because each of the 
antioxidants has a different mechanism of action, some oxidants may be targeted 
more to either smoking or nonsmoking-type of oxidant stress, and the level of 
oxidant burden may affect the effectiveness of the antioxidant function  [  174  ] . 

 Oxidative stress is increased and antioxidant enzymes are reduced during periods 
of exercise and during COPD exacerbations  [  175  ] . Exercise increases levels of MDA, 
a marker of oxidative stress, in people with COPD, but not in healthy controls  [  159  ] . 
After 1 month of antioxidant therapy with vitamin E and C supplementation, tread-
mill exercise time increased signifi cantly and MDA was no longer increased after 
exercise  [  159  ] . Twelve weeks of either vitamin C or vitamin E supplementation did 
not lessen DNA damage to blood cells in patients with COPD but DNA breakage 
after oxidative challenge was signifi cantly reduced in patients who took vitamin 
supplements compared to baseline while the placebo group showed no effect  [  168  ] . 
The investigators found that supplementation with either vitamin elevated the 
plasma levels of both vitamins after 12 weeks and hypothesized that the two vita-
mins may interact in vivo by vitamin C recycling the vitamin E radical and sparing 
the destruction of both vitamins  [  168  ] . 

 In a study of vitamins A, C, and E in COPD patients during stable periods and 
during COPD exacerbations, serum concentrations of vitamin C did not differ from 
healthy controls  [  163  ] . However, MDA levels were higher in patients than in healthy 
controls, and MDA levels were higher in exacerbations than in stable periods, sug-
gesting that oxidative stress is always present in people with COPD but intensifi ed 
during periods of exacerbation. Both vitamins A and E serum levels were lower 
during exacerbations than during stable periods, and vitamin E levels in stable 
patients were lower than controls, indicating that these vitamins might infl uence the 
disease process. 

 Although increased oxidative stress is pivotal for the pathogenesis and progres-
sion of COPD, successful treatment with antioxidants has been elusive  [  171,   176  ] . 
“An effective wide-spectrum antioxidant therapy that has good bioavailability and 
potency is urgently needed to control the localized oxidative and infl ammatory pro-
cesses that occur in the pathogenesis of COPD”  [  177  ] . Most oxidative tissue dam-
age may have already taken place by the time antioxidant therapy is administered, 
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and late-stage therapeutic interventions may be unable to reverse existing pathology 
 [  176  ] . Perhaps antioxidant supplementation would be more effective if it were 
focused on preventive therapy in at-risk groups such as smokers and during COPD 
exacerbation, rather than after the patient has already developed irreversible disease 
 [  178  ] . Early identifi cation of subgroups that will respond to antioxidant therapy is 
an important priority for future research.  

   Coenzyme Q10 

 Coenzyme Q10 (CoQ10) is a substance naturally occurring in mitochondria that 
facilitates energy production and metabolism. The presence of CoQ10 improves 
oxygen delivery to the muscles, increasing energy production, and improves the 
function of skeletal, cardiac, and respiratory muscles. Patients with COPD exhibit 
a low serum level of CoQ10 compared to healthy subjects  [  179  ]  and CoQ10 levels 
are signifi cantly correlated with body weight and obesity  [  180  ] . The percentage of 
oxidized CoQ10 in patients with COPD is much higher than in healthy subjects, 
but low in patients with COPD who receive supplemental oxygen, suggesting that 
the use of oxygen limits the oxidative damage of COPD  [  181  ] . Patients who 
received 50 mg of CoQ10 (ubidecarenone) daily during pulmonary rehabilitation 
for 4 weeks experienced improved maximal oxygen consumption, compared to a 
control group  [  182  ] . 

 Patients with COPD who also have exercise-induced hypoxemia have further 
reductions in CoQ10 levels during exercise, compared to people with COPD who 
do not become hypoxemic during exercise  [  180  ] . After oral administration of 90 mg 
daily of CoQ10 for 8 weeks, partial pressure of oxygen and incremental treadmill 
time increased signifi cantly although oxygen consumption during exercise did not 
change  [  180  ] . This pattern may have been due to improved oxygenation of the 
peripheral tissue combined with improved cardiac output. 

 Elevated CoQ10 levels are associated with hypothyroid disorders, particularly 
low-T3 syndrome. Patients with COPD who also have low T3 levels have signifi -
cantly higher CoQ10 serum levels when compared to people with COPD who have 
normal T3 levels, indicating that they may experience true hypothyroidism and not 
simply an adaptation to chronic illness  [  183  ] .  

   Non-antioxidant Vitamins 

 A study of micronutrient intake in Swedish COPD patients found that the intake of 
folic acid and vitamin D did not meet recommended levels  [  184  ] . Perhaps the intake 
of fruit and vegetables was decreased because of food preferences, dental problems, 
or digestive diffi culties. Vitamin D is usually thought to be benefi cial for bone 
health, but its effect on infl ammation, microbes, the immune system, and skeletal 
muscle function may be helpful in treating chronic lung disease as well  [  185  ] . 
COPD exacerbations are the most common during the winter months, when serum 
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levels of vitamin D are the lowest  [  186  ] . Lung function may be related to vitamin D 
levels  [  187  ] . However, even with generous supplementation, patients with chronic 
lung disease are often defi cient of vitamin D. Fortunately, vitamin D supplementa-
tion is inexpensive and safe so until defi nitive studies on the value of vitamin D 
supplementation for patients with COPD are done, it is not harmful to take vitamin 
D supplements. 

 The reduction in serum folic acid that is associated with COPD may contribute 
to the increased cardiovascular risk in patients with COPD by causing hyperhomo-
cysteinaemia  [  188  ] . A case-control cross-sectional study of 42 patients with COPD 
and 29 control subjects found that COPD patients had reduced plasma concentra-
tions of B vitamins, especially vitamin B6 and folic acid. Patients with COPD also 
had elevated homocysteine levels compared to the matched control group, a fi nding 
that is not surprising since B vitamins are essential cofactors in homocysteine 
metabolism. This fi nding, combined with higher levels of heart failure, triglyceri-
demia, and hypertension in patients with COPD, suggests that patients with COPD 
are more likely to experience metabolic syndrome, which is a strong risk factor for 
cardiovascular disease  [  188  ] .  

   Ergogenic Aids 

 Ergogenic aids are supplements that improve exercise capacity, reduce fatigue, and 
stimulate muscle protein synthesis  [  189  ] . Ergogenic supplementation such as ana-
bolic steroids, creatine,  l -carnitine, branched-chain amino acids (leucine, isoleu-
cine, and valine which serve as an important energy substrate), and human growth 
hormone has each been considered for use in people with COPD, with limited initial 
evidence of benefi t  [  189  ] . Most of the research on ergogenic aids has focused on 
anabolic steroids, which consistently improve lean body mass in people with COPD 
 [  189  ] . Liver disease and prostate cancer must be ruled out before considering ana-
bolic steroid therapy, as these conditions can be accelerated by the use of anabolic 
steroids  [  189  ] . 

 Because COPD is associated with muscle wasting and loss of muscle function, 
creatine supplementation has been tested as a means to enhance muscle function 
and mass. Creatine is an easily obtained nutritional supplement that is used by the 
body for energy generation, especially in the initial stages of exercise when metabo-
lism is high. A systematic review of three published randomized controlled trials of 
creatine supplementation as an adjunct to exercise therapy in people with COPD 
 [  190–  192  ]  concluded that it had no signifi cant benefi ts in exercise capacity, quality 
of life, or muscle strength  [  193  ] . However, the effects of creatine may be over-
whelmed by the benefi ts of pulmonary rehabilitation in the trials that have been 
done  [  193  ] . The heterogeneity of the causes of myopathy, including caloric imbal-
ance, deconditioning, effects of steroid treatment, and systemic infl ammation  [  194  ] , 
combined with the heterogeneity of the subgroups of people with COPD may mask 
benefi cial effects of creatine that would only be recognizable with much larger stud-
ies and subgroup analyses  [  191  ] . 
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  l -carnitine is naturally produced in the body to support energy production. 
 l -carnitine supplementation reduced lactate concentration and improved exercise tol-
erance in a small pilot study, but did not modify airfl ow obstruction or muscle mass 
in people with COPD during a 6-week pulmonary rehabilitation program  [  195  ] .  

   Melatonin 

 People with COPD who have diffi culty sleeping often are reluctant to use benzodi-
azapines and other medications because of the side effect of respiratory depression 
and worsened nocturnal hypoxemia. Melatonin provides a good option, as it induces 
normal sleep that includes rapid eye movement, has minimal side effects, and may 
enhance the immune response  [  196  ] . Melatonin is a hormone produced from sero-
tonin in the pineal gland, a small organ near the cerebellum deep inside the brain. 
Serum melatonin levels are higher during the night and low during the day, stimu-
lated by light exposure to the retina of the eye. A randomized placebo-controlled 
study of 30 outpatients with COPD found that 3 mg of Melatonin taken 1 h before 
bedtime improved sleep  [  197  ] . A pilot study if patients with respiratory failure in a 
pulmonary intensive care unit showed that treatment with melatonin improved dura-
tion and quality of sleep  [  196  ] .  

   Probiotics 

 Probiotics, microbes that are benefi cial to the host, are often given in conjunction 
with antibiotic treatment to prevent antibiotic-associated diarrhea. Because people 
with COPD frequently take repeated courses of antibiotics for recurrent exacerba-
tions, it follows that probiotics would be benefi cial for people with COPD. However, 
research evidence does not support the benefi t of probiotics for people with COPD. 
In a randomized trial of a    multispecies probiotic containing nine different strains 
compared to an identical placebo control, patients with COPD who had a history of 
frequent antibiotic use experienced no benefi cial effect of a 2-week course of probi-
otics on the bacterial composition, frequency, or consistency of stool  [  198  ] . There 
were also no differences in bacterial profi les between patients who developed diar-
rhea and those who did not. The authors suggest that the bacterial fl ora may be 
altered by frequent antibiotic use, and a longer probiotic treatment time may be 
necessary to experience benefi ts.   

   Diet 

 COPD is associated with systemic muscle wasting, increased resting energy metab-
olism related to chronic infl ammation, and progressive weight loss. The reason for 
malnutrition in patients with COPD is not understood  [  199  ] , but may be related to 
early activation of anaerobic metabolism  [  199  ]  or impaired gas exchange  [  200  ] . 
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Dietary assessment of outpatients with stable COPD has shown that the most 
underweight people with COPD have higher calorie and protein intake levels com-
pared to normal or overweight people with COPD  [  201  ] . In a Swedish study, under-
weight patients with COPD had caloric intake well above recommended levels, but 
protein intake did not meet the recommendations for people with COPD  [  184  ] . 
Intake of poly-unsaturated fatty acids was below recommended levels, but intake of 
saturated fatty acids exceeded recommendations. In that study, weight loss in 
patients with COPD followed exacerbations in a step-wise fashion. Problems 
related to nutrition, including lack of appetite, fear of gaining weight, dyspnea 
while eating, depression, dental problems, nausea, and early satiety, are common 
concerns for people with COPD  [  202  ] . These problems are more common in cur-
rent smokers and in women. A study of a dietary intervention consisting of fi ve 
scheduled consultations with a dietician over the course of a year and unlimited 
additional availability of diet consultations for people with COPD showed small 
but signifi cant improvements in caloric intake, exercise capacity, and nutrient 
intake, especially in patients who were underweight  [  203  ] . 

 Because increasing energy intake with caloric supplementation is diffi cult to 
achieve among people with severe COPD, it is important to intervene early in people 
with COPD who are at risk for weight loss  [  204  ] . It is possible that a focus on dietary 
change rather than supplementation would be more benefi cial for people with COPD, 
but this has not yet been studied  [  204,   205  ] . Patients with COPD who were given 
high-protein supplement drinks during 8 weeks of pulmonary rehabilitation main-
tained their serum albumin and improved their Fischer ratio (an indicator of amino 
acid imbalance associated with muscle catabolism) compared to patients with COPD 
in the rehab program who did not take protein supplements  [  206  ] . Both groups sig-
nifi cantly improved their six-minute walk distance and quality of life, as measured 
by the Chronic Respiratory Disease Questionnaire. The authors suggest that high-
quality protein supplementation may spare respiratory muscle dysfunction and 
nutritional management is an essential component of care for people with COPD. 

 Dietary supplements are used by 42% of people with COPD in Japan, which is 
similar to the general population (43%)  [  207  ] . Men are most likely to use energy 
drinks, and women are most likely to use multivitamins or vinegar. Younger age, 
comorbidities, and severe disease are associated with less dietary supplement use in 
Japanese patients with COPD  [  207  ] . Patients with COPD in Australia use dietary 
supplements at a similar rate (41%), with vitamin and mineral preparations more 
common than herbal preparations  [  8  ] . 

 A study of 793 men in Holland (92% current or previous smokers) who were 
followed for 25 years found no signifi cant difference in beta-carotene, vitamin C, or 
selenium intake in men who were diagnosed with chronic lung disease compared to 
men without lung disease during the follow-up period  [  166  ] . However, intake of 
apples and pears was signifi cantly lower among men who were diagnosed with lung 
disease, possibly because of the high level of fl avonoids, a plant pigment that may 
have antioxidant and other bioactive properties, in those fruits, antioxidant. The 
incidence of lung disease was higher among abstainers than among consumers of 
alcohol  [  166  ] . The intake of black tea and fresh fruits and vegetables was higher in 
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healthy controls than in people diagnosed with COPD in a cross-sectional study, 
possibly due to antioxidant properties in those foods  [  208  ] . Intake of fresh fruit is 
associated with higher FEV 

1
  levels in both smokers and nonsmokers  [  209  ] . However, 

a randomized, double-blinded trial of pomegranate juice compared to placebo drink 
did not show any improvement in hematologic indices, blood chemistry, pulmonary 
function, or bioavailability of pomegranate metabolites in the intervention group 
 [  210  ] . People in Chinese societies believe that “cooling foods” such as bean sprouts, 
asparagus, cucumber, and citrus, exacerbate the symptoms of COPD  [  211  ] . People 
with COPD who live in Taiwan ate fewer fruit and vegetables, especially those clas-
sifi ed as “cooling foods,” compared to healthy people in a case-control study  [  211  ] . 

 Several foods are hypothesized to be benefi cial for people with COPD based on 
in vitro and animal studies, but human studies have not yet been done. Polyphenols 
and fl avonols are plant foods with antioxidant and anti-infl ammatory properties 
 [  160,   212  ] . Examples include curcumin (turmeric), green tea, fruit, and resveratrol 
(from red wine). Green tea has antioxidant properties primarily from EGCG (epi-
gallocatechin-3-gallate) and green tea consumption may be benefi cial for people 
with COPD  [  213  ] . Curcumin is an anti-infl ammatory and antioxidant substance 
found in turmeric, a spice commonly used in Indian curries  [  214  ] . 

 Omega-3 polyunsaturated fatty acids (PUFAs), found in cold water oily fi sh such 
as salmon, herring, mackerel, anchovies, and sardines, have a natural anti-infl amma-
tory effect. Cross-sectional studies point to a protective effect of dietary fi sh oils in 
smokers—higher dietary fi sh oil consumption is associated with less likelihood of 
diagnosis of COPD  [  215–  217  ] . A prospective study of COPD mortality found no rela-
tionship with fi sh consumption  [  167  ] . Dyspnea and oxygen saturation during 6 MW, 
and sputum Leukotriene B4, TNF-alpha, and IL-8 levels improved in patients with 
COPD taking omega-3 PUFA-rich supplements, compared to patients taking a non-
rich supplement over a 2-year interval  [  218  ] . This evidence suggests that nutritional 
support with omega-3 PUFAs may be a valuable treatment for people with COPD.   

   Whole Medical Systems 

 Medicinal plants for treating respiratory diseases have been used for centuries in 
Indian Ayurveda and in TCM. Seventy medicinal plants that may be benefi cial for 
chronic lung diseases have been identifi ed, and of these, 28 plants have been studied 
in either patients or animal models with COPD  [  219  ] . Many of the research articles 
supporting the use of these plants are published in languages other than English, 
limiting the adoption of these therapies in English-speaking countries. However, 
recent reviews  [  219,   220  ]  are drawing attention to the possible benefi ts of these 
medicinal plants. The goal of TCM is to achieve health by balancing opposing 
energies and to allow the life force (qi, pronounced “chee”) to fl ow freely  [  221  ] . 
The organs of the body are considered to be complex networks with qi fl owing 
through the organ systems via meridians. Therapy is designed to stimulate the 
body’s own healing abilities. 
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 A systematic review published in 2006 identifi ed 14 RCTs of herbal medicines 
 [  220  ] . In general, the quality of the RCTs was poor, with fi ve reporting that they 
were double blinded, one reporting an appropriate method of blinding, three report-
ing an appropriate method of randomization, fi ve describing details of droupouts 
and withdrawals, and two controlled by placebo. Eight of the 14 RCTs were pub-
lished in Chinese, two in German, and four in English. Each of the 14 RCTs studied 
a different herbal medicine. Ten of the RCTs studied an herbal mixture, and four 
studied a monotherapy. Only fi ve trials included information on adverse events, 
although herb–drug interactions are a serious concern  [  222  ] . Data on standardiza-
tion of the extract is not readily available for these traditional Chinese herbal medi-
cines. Outcome measures are not standardized in most of these studies  [  220  ] . 

 “Warming kidney regime” is a TCM protocol that includes two primary drugs 
(“Pellet of Warming Kidney-yang” and “Pellet of Nourishing Kidney-yin”), com-
bined with a compound of Chinese medical herbs for bronchitis, and “Pellet of Radix 
Phytolaccae Compound” for acute attacks. The drugs are used preventatively from 
early autumn through the spring. The ratio of drugs used is personalized to each 
patient depending on their symptoms, and drugs are not given during the summer 
months. Most of the 522 patients with chronic bronchitis treated over 11 years in a 
Shanghai medical college were found to have defi ciency of Kidney-yang, consistent 
with the TCM theory that chronic illness damages the kidney  [  223  ] . Evaluation of 
both endocrine and immunology changes during warming “kidney regime treatment” 
found that cellular immunity did not change but pituitary and thyroid function 
improved. 

 Bufei Keli granules, which are intended to invigorate the lung, reinforce the 
kidney, and increase immunity, are a combination of four Chinese medicinal materi-
als that are taken three times a day for 30 days to prevent relapse of chronic bron-
chitis  [  224  ] . According to TCM, chronic bronchitis is a qi defi ciency syndrome with 
the primary symptoms of frequent colds, loose stools, cough, pale or enlarged 
tongue, and pulse abnormalities. The minor symptoms include shortness of breath, 
lassitude, abdominal distension, puffy complexion, expectoration, dyspnea, and 
dizziness. One year after treatment, patients with chronic bronchitis had fewer colds 
and exacerbations were shorter and less severe compared to a control group treated 
with a placebo granules  [  224  ] . 

 Chronic bronchitis is also treated by a combination of Ma Xing Shi Gan Tang 
which is a combination of ephedra and three other herbs, and Er Chen Tang which 
is made from two TCM drugs  [  225  ] . Patients with chronic bronchitis were treated 
with either a formula of TCM drugs designed to remove phlegm-dampness from the 
lungs and facilitate the fl ow of lung-qi to relieve cough, with a formula designed to 
clear away phlegm-heat congestion and resolve phlegm, or with a formula designed 
to replenish qi, nourish yin, and arrest cough through the fl ow of lung-qi. Antibiotics 
were used for people with elevated WBC counts. After 2 weeks of treatment, marked 
improvement was achieved in 73% of patients  [  225  ] . 

 An example of the added value TCM can bring to standard Western medicine 
involves the evaluation of osteoporosis in patients with COPD  [  226  ] . According to 
TCM evaluation, patients with COPD can have either a defi ciency of the lung and 
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spleen (TDLS) or a defi ciency of the lung, spleen, and kidney (TDLSK). According 
to TCM, the kidney and bone are closely related so it follows that osteoporosis 
would be more likely in patients with the TDLSK type of COPD. Symptoms of 
TDLS include spontaneous sweating, shortness of breath, low voice, exacerbation 
related to weather, cough, sputum, and poor appetite. Symptoms of TDLSK include 
diffi culty in inhalation, dizziness, tinnitus, soreness and weakness in the knees, pale 
complexion, chills, cold limbs, and night sweating. In a study of 26 men with COPD 
who were diagnosed by two TCM physicians, 15 patients with TDLSK were more 
likely to have osteoporosis than those with TDLS, although bone density in TDLS 
was also decreased compared to healthy subjects  [  226  ] . This distinction opens up 
the possibility that patients with TDLS might benefi t from preventive TCM kidney 
treatment before their disease develops into TDLSK, with the goal of preventing 
bone loss and fractures. 

 Tanreqing injection is the TCM therapy for patients with an acute exacerbation 
of COPD  [  227  ] . Tanreqing intravenous injection or inhalation therapy is a standard-
ized product that consists of fi ve herbs. It has antibacterial, antiviral, and anti-
infl ammatory properties, and improves airway secretions. A systematic review 
found 14 randomized clinical trials that compared Tanreqing injection as an adjunct 
to conventional Western medicine vs. Western medical treatment alone for treat-
ment of acute exacerbation of COPD  [  227  ] . These studies, all of which were per-
formed in China, consistently reported improvement in FEV 

1
 , pO 

2
 , pCO 

2
 , and length 

of hospital stay in patients who received the Tanreqing injection. Only two of the 14 
studies were deemed to have a low risk of bias and all of the studies had relatively 
small sample sizes, but these results indicate that larger, more rigorous randomized 
clinical trials of Tanreqing are warranted. 

 Ginseng is benefi cial for COPD  [  228  ] , probably by improving respiratory mus-
cle strength and endurance, although it interacts with many common drugs. Ginseng 
seems to shift energy production toward aerobic metabolism and improve airfl ow in 
both the major bronchi and periphery of the lungs. No side effects from ginseng use 
were observed in a study of 92 adults with COPD  [  228  ] . 

 Hochuekkito (Chinese name Bu-Zong-Yi-Qi-Tang; no English translation) is a 
traditional Japanese mixture of ten herbs that may have some anti-infl ammatory prop-
erties. A randomized pilot study of 35 patients with stable COPD showed signifi cant 
improvement in C-reactive protein, TNF-alpha, and serum prealbumin after treatment 
with 2.5 g of Hocheukkito given three times daily with meals for 6 months  [  229  ] . 

 Pelargonium sidoides (EPs 7630) has been tested in a sample of patients with 
acute bronchitis  [  230  ]  and in a sample of people with bronchitis that included about 
10% of the sample who had a bronchitis exacerbation of COPD  [  231  ] . Assessment 
of typical bronchitis symptoms such as coughing, wheezing, expectoration, pain 
with coughing, and dyspnea was much improved after 2 days, and 70% of patients 
were clearly improved or symptom-free 1 week later  [  231  ] . Gastrointestinal com-
plaints were the primary adverse event, reported by 11 people (5%). No serious 
adverse events occurred. 

 In a randomized trial of DCBT 1234-Lung KR herbal formulation, men with 
COPD in India were found to have improved respiratory symptoms, FEV 

1
 , and 
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oxygen saturation compared to placebo and to a group treated with oral respiratory 
medications  [  232  ] . The active ingredients of DCBT 1234-Lung KR include Bryonia 
which is a homeopathic remedy used to treat bronchitis; drosera which has muco-
lytic, muscle relaxant, and antibiotic properties; and ipecac which can be used as an 
expectorant. The possibility of heavy metal poisoning with long-term use of plant-
based ayurvedic medications is a concern, so serum levels of heavy metals should 
be monitored  [  233  ] . 

 Myrtol Standardized is a European product sold under the name of “Gelomyrtol 
forte.” It consists of a combination of limonene, which comes from citrus peels, 
cineole, found in eucalyptus oil with a camphor-like smell, and alpha-pinene which 
is found in rosemary and pine oils and used for clearing bronchial secretions and 
anti-infl ammatory effects. In studies of alveolar macrophages from patients with 
COPD  [  234  ] , and compared to placebo, antibiotic, and mucolytic control groups in 
patients with acute  [  235  ]  and chronic bronchitis  [  236,   237  ] , myrtol standardized 
consistently improved infl ammation, cough, and sputum symptoms and protected 
against acute exacerbations. 

 Cineole alone, one of the components of Myrtol standardized and the primary 
component of eucalyptus oil, has antimicrobial, anti-infl ammatory, and immune 
stimulating effects  [  238  ] . It has been shown to decrease frequency, duration, and 
severity of exacerbations as well as improve airfl ow obstruction, reduce dyspnea, 
and improve health status, in patients with COPD  [  239  ] . Cineole is well tolerated 
with minimal side effects and relatively low cost. 

 Ginkgo biloba is an herb with antioxidant and anti-infl ammatory properties that 
is used medicinally in Europe for a variety of conditions. An in vitro study showed 
that ginkgo biloba extract protects the human pulmonary artery endothelial cells 
from damage caused by cigarette smoke  [  240  ] . Studies in animal models of asthma 
and acute lung injury suggest that ginkgo biloba may have additional benefi cial 
pulmonary effects  [  241–  243  ] ; those benefi ts have not yet been studied in patients 
with COPD. 

 Petasites is a plant with spasmolytic properties that is used as a TCM herb and is 
also used in Europe to treat gastrointestinal problems and asthma. The plant has 
been found to have phosphodiesterase-inhibiting qualities, similar to anti-infl amma-
tory medications that are in development for treatment of COPD  [  244  ] . A study of 
Petasites 600 mg daily in patients with chronic obstructive bronchitis found consis-
tent improvement in FEV 

1
  and methacholine challenge  [  245  ] .  

   Conclusion 

 The current state of the science concerning most CAM therapies for patients with 
COPD consists of awareness of therapies that patients anecdotally report to be ben-
efi cial, and exploratory pilot studies to document safety and effi cacy. Some poten-
tially helpful interventions, such as spiritual support or energy therapies, have not 
been the subject of peer-reviewed publication. Many patients choose to use CAM 
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therapies without consulting their medical doctor. Consequently, it is important for 
conventional medical providers to educate themselves about CAM options and 
inquire about each patient’s CAM practices to ensure safety of the treatment 
regimen. 

 There are many challenges to overcome in evaluating nonpharmacological and 
CAM therapies  [  246  ] . Although the classic randomized clinical trial may not be an 
appropriate design to evaluate all CAM therapies  [  247  ] , researchers and clinicians 
must learn enough about these therapies to assure safety and minimize negative 
interactions with other therapies.      
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  Abstract   There have been minimal evidence-based studies on the role of 
 complementary and alternative medicine (CAM) in patients with interstitial lung 
disease. Clinical experience demonstrates that patients often use complementary 
and alternative medical approaches independently without medical advice or guid-
ance. The use of CAM, while biologically plausible, may unknowingly expose the 
patient to harmful side effects with or without interactions with their prescribed 
medications. Further research is necessary to determine the role of CAM in patients 
with interstitial lung diseases.  

  Keywords   Interstitial lung disease  •  Idiopathic pulmonary fi brosis  •  Pulmonary 
arterial hypertension  •  Sarcoidosis  •  Autoimmune-related lung disease      

   Interstitial Lung Disease 

 Interstitial lung diseases (ILD) are characterized by progressive inability to main-
tain normal blood oxygen levels due to impaired transfer of gas across the alveolar-
capillary membrane  [  1  ] . ILD includes a variety of conditions, all of which share the 
common characteristics of lung scarring and progressive loss of the normal gas transfer 
ability  [  2  ] . Patients experience a progressive loss of functional ability and ultimately 
die from respiratory failure. More than 150 clinical diagnostic entities are associ-
ated with ILD  [  3  ] . 
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 The major abnormality in ILD is disruption of the distal lung parenchyma causing 
lung injury that is refl ected pathologically by infl ammation and/or fi brosis. While 
the incidence is diffi cult to determine, it has been estimated that ILD represents 
approximately 15% of patients seen by pulmonologists nationwide  [  4  ] . 

 While there are greater than 100 distinct types of ILD, those most frequently 
encountered clinically include idiopathic pulmonary fi brosis (IPF), sarcoidosis, and 
connective tissue-related ILD. In all of these conditions, the lung parenchyma is the 
primary area of involvement and most patients present with nonspecifi c respiratory 
symptoms, including cough and dyspnea. An accurate prognosis and optimal treat-
ment strategies depend on accurately discriminating between many diagnostic pos-
sibilities  [  5  ] . 

 Three pivotal parameters that aid in diagnosis of ILD include clinical context, 
tempo of the disease process, and radiologic fi ndings. Diagnostic studies should 
include high resolution computed tomography (HRCT) of chest, pulmonary func-
tion studies (spirometry, lung volumes, and diffusing capacity), lab tests (include 
serologic testing), echocardiogram, test for gastroesophageal refl ux (GERD), bron-
choscopy (BAL), and open lung biopsy, usually accomplished by video-assisted 
thoracoscopic surgery (VATS)  [  5  ] . 

 IPF is the most common idiopathic interstitial pneumonia with no known cause 
or proven therapy at this time. Typically the disease is a gradually progressive 
disease, with a median survival of approximately 3 years  [  6,   7  ] . 

 While the disease sarcoidosis was reported more than 100 years ago, the cause 
remains unknown. Sarcoidosis has been found in all ethnicities in varying frequen-
cies. The natural course of the disease is highly variable, often not requiring therapy. 
All patients diagnosed with sarcoidosis should be screened for disease in other 
organs, especially the lung, heart, and eyes. Fibrosis associated with sarcoidosis 
may result in permanent pulmonary injury and ultimately determines the prognosis 
of the disease  [  8  ] . 

 Connective tissue diseases (CTDs), excluding systemic lupus erythematosus, 
may imitate IPF. It is estimated that up to 15–20% of patients who present with a 
chronic ILD either have an underlying CTD or go on to develop a clinical picture 
consistent with CTD. Patients with CTD-related ILD survive longer than those 
patients diagnosed with IPF. Patients who have a lung biopsy consistent with a pat-
tern of nonspecifi c interstitial pneumonia (NSIP) should have a high suspicion for a 
CTD. Once the diagnosis of a CTD is made, treatment regimes such as cyclophos-
phamide for scleroderma have been shown to decrease dyspnea and improve quality 
of life for patients at 1 year  [  9  ] . 

   Exercise and ILD 

 Patients with ILD experience dyspnea on exertion and poor health-related quality of 
life (HRQoL). Exercise training has been found to improve exercise capacity and 
HRQoL in patients with chronic obstructive pulmonary disease (COPD), but its role 
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in patients with ILD is unclear. The physiological basis for exercise training in 
patients with COPD differs from patients with ILD on which exercise performance 
is closely associated with circulatory impairment and exercise-induced hypoxemia 
 [  10  ] . Patients with IPF often demonstrate greater abnormalities of exercise-induced 
hypoxemia than patients with other forms of ILD. It is an important research goal to 
fi nd out whether exercise is good for ILD patients in general.  

   Quality of Life and ILD 

 Patients with current symptoms of sarcoidosis and patients with IPF report the most 
impairment in the domains of physical health and level of independence for their 
quality of life. Patients with current symptoms of sarcoidosis report reduced physi-
cal functioning relative to their health status. Patients with IPF report    impairment in 
all aspects of health status. In patients with current symptoms of sarcoidosis, the 
major symptom is fatigue, and IPF dyspnea, cough, and exercise intolerance have 
the most negative impact on patients’ lives  [  11  ] . 

 Studies aimed at assessing QoL or health status in other ILD are scarce or non-
existent. Gaps in the literature include lack of evidence-based nursing studies and 
limited psychosocial assessment and interventions. Other variables to be considered 
include the impact of oxygen therapy and pulmonary rehabilitation, the impact of 
psychosocial aspects, the role of care partners, and the role of complementary and 
alternative therapy for ILD. 

 A review of the literature revealed no current publications looking at the role of 
CAM research in patients with ILD. The role of CAM has been researched in 
patients with other chronic disease  [  12,   13  ]  as well as in patients with chronic lung 
diseases, i.e, cystic fi brosis  [  14  ] , COPD  [  15,   16  ] , and chronic asthma  [  17  ] .   

   Pulmonary Hypertension in ILD 

 It is clear that a high percentage of ILD patients have pulmonary hypertension (PH) 
that contributes greatly to symptoms, disability, and mortality. The prevalence of 
PH is variable among the different types of ILD. A study of 79 patients with 
advanced IPF undergoing pre-lung transplant evaluation showed a PH prevalence of 
31.6% by right heart catheterization  [  18  ] . Another study estimated a rate of 84% in 
88 consecutive IPF patients screened by transthoracic echocardiography  [  19  ] . 
Additionally, the prevalence of PH appears to increase as patients deteriorate while 
awaiting lung transplantation  [  20,   21  ] . PH is also prevalent in patients with sclero-
derma lung disease and estimates range between 4.9 and 26.7%  [  22  ] . PH has also 
been shown to be associated with sarcoidosis, especially when ILD is present (up to 
73.8%)  [  23  ] . PH has long been known to increase the morbidity and mortality in 
patients with CLD. In IPF and sarcoidosis, higher PAP was correlated with lower 
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diffusing capacity, lower 6-min walk distance, and increased risk of death. Moreover, 
patients with scleroderma and PH have a lower response to PH therapy and worse 
outcome when compared to patients with idiopathic pulmonary arterial hyperten-
sion  [  24,   25  ] . 

 While CAM treatments have not been directly tested in patients with ILD and/or 
PH, it is clear from our own experience that many patients extrapolate the fi ndings 
and perceptions of CAM from other cardiovascular conditions and use these agents 
for their own conditions. We should recognize that 25–50% of Americans in the 
general population use some form of CAM (including herbal preparations)  [  26  ] . 
It is important to consider the use of CAM in patients with PH, especially given the 
potential for herb/drug and herb/herb interactions. Since some United States Food 
and Drug Administration (FDA)-approved therapies for PH carry a risk of elevated 
liver enzymes, it is important to consider the potential for exacerbation of liver func-
tion test elevations with concomitant treatment or that the herb may be the cause by 
itself. Given the commonality of symptoms and volume management diffi culties, 
many patients with PH use CAM that are most commonly associated with the treat-
ment of heart failure and other cardiovascular diseases. Here, we will discuss some 
of these therapies that we have observed patients use in PH as they relate to cardio-
vascular disease and, importantly, the potential for drug/herb interactions with 
medications that are commonly used in the treatment of PH. 

   Coenzyme Q10 (CoQ10; Ubiquinone) 

 Coenzyme Q10 (CoQ10) is a vitamin-like, fat-soluble quinone found in high con-
centrations in the mitochondria of the heart, liver, and kidney, where it is important 
for cellular mitochondrial respiration. CoQ10 acts in part as a redox link between 
fl avoproteins and cytochromes, which are needed for oxidative phosphorylation and 
adenosine triphosphate (ATP) synthesis and as such, it is essential for energy pro-
duction  [  26,   27  ] . It also has antioxidant, free radical scavenging, and membrane 
stabilizing properties  [  27  ] . 

 Although not specifi cally tested in PH, the ubiquitous use of CoQ10 in conges-
tive heart failure, angina, and hypertension has led to relatively extensive use in the 
PH community. It is postulated that a defi ciency of CoQ10 contributes to the disease 
process and levels of the protein correlates with the clinical severity of heart failure 
 [  26,   28–  31  ] . Although commonly used in the treatment of congestive heart failure 
in Italy and Japan, the data to support its use are not conclusive. A meta-analysis of 
eight randomized trials in congestive heart failure using CoQ10 from 1984 to 1994 
demonstrated an improvement in cardiac output, stroke volume, and left ventricular 
ejection fraction  [  32  ] . However, this meta-analysis was unable to address clinical 
end points such as hospitalization or mortality  [  32  ] . More recently, CoQ10 has been 
studied in patients treated with a contemporary congestive heart failure treatment 
regimen. Watson et al. performed a randomized, double-blind, crossover trial of 30 
patients with an left ventricular ejection fraction <35% (mean, 26 ± 6%), all of 
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whom were on maximum tolerated dose of ACEI and most of whom were given 
diuretics and digoxin and randomized to receive 33 mg of CoQ10 three times a day 
or placebo for 12 weeks  [  33  ] . The investigators found no improvement in ejection 
fraction, wedge pressure, cardiac index, or quality of life scores after 3 months of 
treatment. These data were echoed in another 6-month study  [  34  ] . 

 While it is reasonable to conclude CoQ10 is safe, it is impossible to draw conclu-
sions about effi cacy especially in PH. It is also important to consider potential drug 
interactions with CoQ10 including, but not limited to, additive blood pressure-
lowering effects with antihypertensive agents and vitamin K-like procoagulant 
effects that lowers INR on patients treated with warfarin (as is often the case with 
PH)  [  35–  37  ] .  

    L -Carnitine 

 Like CoQ10, carnitine is commonly used in heart failure and increasingly being 
used in patients with PH. Carnitine is a quaternary amine, synthesized from methi-
onine and lysine and found mainly in skeletal and heart muscle, where it plays a key 
role in energy production  [  38  ] . Thus, it is believed that carnitine supplementation 
can improve mitochondrial function in patients with congestive heart failure. There 
is a paucity of information as to the role of carnitine in congestive heart failure in 
adults  [  39,   40  ] . Rizos studied the effects of carnitine in 80 adults, aged 48–50 years, 
with non-ischemic cardiomyopathy, NYHA classes III to IV, and left ventricular 
ejection fraction <35%. Patients were randomized to receive either  l -Carnitine (2 g/
day) or placebo and observed for 3 years. Results included nonsignifi cantly lower 
mortality rates with treatment (1 vs. 6 deaths in the placebo group) and improved 
hemodynamics and maintenance of sinus rhythm  [  39,   40  ] . To date, this is the largest 
trial of carnitine in cardiomyopathy, with the longest follow-up. Like CoQ10, there 
is no reason to believe that carnitine therapy is unsafe in PH, but the data in PH 
specifi cally are lacking despite its biological plausibility.  

   Hawthorn ( Crataegus ) 

 Traditional Chinese medicine has used the leaf and fl ower of the  Crataegus  plant 
(Hawthorn) for treating congestive heart failure and other cardiovascular diseases 
 [  26,   38  ] . More recently, the pharmacologically active constituents (fl avonoids and 
procyanidins) have been isolated, leading to a standardized concentration of procya-
nidins (18%)  [  26,   38  ] . Owing to its inotropic activity,  Crataegus  Special Extract 
WS1442 is widely used in Germany for treatment of mild heart failure and is thought 
to have a wider therapeutic window and less renal clearance, thus giving it an advan-
tage over digoxin  [  41  ] . Although the pharmacological action of WS1442 is unknown, 
several mechanisms have been postulated, including cAMP-independent positive 
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inotropy, digoxin-like effect, vasodilation, and antioxidative and anti-infl ammatory 
properties  [  42  ] . Most  Crataegus  studies in humans have been conducted in patients 
with congestive heart failure and for a short duration. In a meta-analysis published 
in 1996, in NYHA class I–III heart failure,  Crataegus  extract yielded improvement 
in symptoms beyond placebo, with no increase in adverse events  [  43  ] . Side effects 
include nausea, gastrointestinal upset, fatigue, sweating, palpitations, and agitation 
 [  26  ] . Moreover, there are potential additive effects with other agents such as digoxin, 
coronary vasodilators (nitrates, adenosine, theophylline), and herbal cardiac glyco-
sides like oleander and Siberian ginseng.   

   Potential Drug Interactions with Agents Commonly Used in PH 

 Regardless of the type of complementary therapy, it is critical to consider any agent 
may have a drug interaction with drugs traditionally used in the treatment of ILD 
and/or PH. With this in mind, caregivers should always ask patients about the use of 
CAM and consider these agents as potential causes of adverse events in this patient 
population. Below, we identify and discuss common drug interactions. 

   Warfarin and Antiplatelet Therapy 

 Warfarin is often used in PH to prevent clot in the lung in situ or when patients have 
concomitant medical issues that are common in this patient population (atrial fi bril-
lation, pulmonary embolism, deep venous thrombosis). It is well known that many 
herbs interact with warfarin or alter platelet function such that the risk of bleeding 
is potentially increased in patients treated with warfarin or conventional antiplatelet 
therapy while using these herbal agents  [  26  ] . In many cases, the potential for 
increased bleeding is hypothetical; however, there have been numerous case reports 
of increased bleeding tendency in patients taking herbal supplements with or with-
out the concomitant use of warfarin  [  26  ] . Because of what is known about the effects 
of these herbs on platelet function and markers of coagulation, their use should 
be avoided in patients requiring warfarin or other conventional antiplatelet therapy. 
A few of these herbs that we have observed in our own clinic and their effect on 
coagulation are included in Table  5.1 .   

   Amiodarone 

 Amiodarone is primarily used for treatment of atrial fi brillation, and less frequently 
for life-threatening ventricular arrhythmias. Amiodarone has many potential 
adverse effects, including photosensitivity, hepatotoxicity, pulmonary fi brosis, and 
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thyroid disorders. Its metabolism is complex, and multiple drug/drug interactions, 
including but not limited to some statins, warfarin, and digoxin, are well known. 
With this in mind, great care should be taken to avoid herbal remedies that may 
further interact with amiodarone.  

   Digoxin 

 Numerous herbs have been identifi ed as containing digoxin-like substances, and 
therefore they may potentiate digoxin effects. Digoxin is commonly used in PH in 
an effort to improve right ventricular contractility, and potential interactions with 
CAM should be carefully considered.   

   Conclusion 

 While there is signifi cant plausible biological evidence and relatively small clinical 
trials that would support the use of CAM in patients with PH, the potential for 
drug/drug, drug/CAM, and CAM/CAM interactions should be carefully consid-
ered, especially if an unexpected adverse event is encountered. Moreover, it is 
important that patients be cautioned about these potential interactions prior to the 
use of herbal remedies. In addition, a careful questioning of patients with regard to 
which CAM they may be using is as important as their prescription medications. 

   Table 5.1    Common biologically based complementary and alternative medicine therapies used in 
patients with heart failure and potentially PH: indications and potential interactions with standard 
pharmacotherapy   

 Biological agent  CAM properties/uses  Potential drug interactions 

 Vitamin E  Antioxidant: prevention of 
cardiovascular disease. Data 
unclear on effi cacy in CHF 

 Increased bleeding with 
antithrombotic and antiplatelet 
agents 

 Coenzyme Q10  Antioxidant and free radical 
scavenger; used to treat heart 
failure and other cardiovascular 
disorders 

 Procoagulant: lowers INR in 
patients on stable warfarin 
dose 

 Hawthorn ( Crataegus  
species)  l -carnitine 

 Treatment of heart failure and 
arrhythmias. Involved in 
cellular energy production, 
supplement in nutritional 
defi ciency, possible role in 
heart failure 

 Digoxin-like effects 
 Limited data on drug interactions 

 Garlic  Antispasmodic, antiseptic, 
promotes leukocytosis, 
hypocholesterolemic, 
vasoactive properties 

 Inhibits epinephrine   -induced 
in vitro platelet aggregation 
small study showing inhibition 
of ex vivo platelet aggregation 
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These considerations underscore the great need for larger studies to be conducted 
specifi cally in patients with ILD and/or PH in order to substantiate effi cacy and 
safety.      
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  Abstract   Cystic fi brosis (CF) is the most common lethal autosomal inherited disorder 
affecting Caucasian populations. Due to improved treatments and multidisciplinary 
team care, the life expectancy of patients with CF has increased dramatically in the 
last 2 decades. Medical therapy for the majority of patients consists of regular spu-
tum clearance, mucolytic therapy, antibiotics, pancreatic enzyme replacement, 
nutritional support, and anti-infl ammatory agents such as azithromycin. Review by 
complementary and alternative medicine (CAM) therapists and the utilization of 
CAM medicines is common in people with CF and healthcare practitioners should 
encourage discussion with their patients about the use of such therapies. Data to 
date on the effectiveness of CAM therapy in CF are limited; therefore, adequately 
powered and carefully designed studies are required to enhance knowledge of the 
correct role of such therapies. Collaborations between academic centers established 
to evaluate CAM therapies with CF researchers would provide excellent opportu-
nity to enhance the study of the role of CAM.  
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      Introduction and Overview 

 Cystic fi brosis (CF) is the most common lethal autosomal recessive inherited disorder 
in Caucasian populations. Earlier diagnosis, institution of intensive therapies, and 
multidisciplinary care have contributed to improved life expectancy over the past 20 
years. According to the Cystic Fibrosis Foundation Patient Registry (USA), the 
median age of survival has increased from 27 years in 1985 to 36 years in 2009  [  1  ] . 

 There are over 1,800 known mutations in the CF gene, which encodes for the 
cystic fi brosis transmembrane conductance regulator (CFTR), a chloride channel 
expressed on epithelial surfaces of the airway, gastrointestinal tract, the liver, and 
the male reproductive tract. 

 Dysfunction of the CFTR gene results in many effects including, but not limited 
to, chronic respiratory infection and the development of bronchiectasis, rhinosinus-
itis, and nasal polyposis; pancreatic insuffi ciency; distal intestinal obstruction 
(meconium ileus in neonates); and male infertility  [  2  ] . The majority of mortality 
and disease morbidity is due to chronic suppurative lung disease. While  Haemophilus 
infl uenzae  and  Staphylococcus aureus  are common in childhood, the most common 
bacterial infection after childhood is  Pseudomonas aeruginosa  causing chronic 
infection in ~80% of adults with CF  [  3  ] . Chronic bronchial infection results in an 
exuberant infl ammatory response, leading to the development of bronchiectasis and 
gas trapping, and ultimately respiratory insuffi ciency  [  4  ] . 

 There has been a large increase in the numbers of adults with CF over the past 3 
decades, approaching 50% of the total CF population  [  5  ] . With increasing age, there 
are increasing rates of nonpulmonary complications including CF-related diabetes, 
metabolic bone disease, multiresistant bacteria, and complications of therapy includ-
ing drug allergy and toxicity  [  6  ] . Lung transplantation is an established therapy for 
those patients with end stage lung disease and is one of the most common indica-
tions for that procedure  [  7  ] . 

   Treatment Principles 

 Specialized, multidisciplinary approach to care for patients with CF is thought to 
have contributed to improved survival over the past 2 decades  [  8  ] . The preservation 
of lung function is associated with frequent review in specialist centers  [  9  ] . Currently 
available therapies address the “secondary” effects of CFTR dysfunction, but sev-
eral trials currently underway incorporate therapies which aim to improve the func-
tion of the CFTR-regulated chloride ion channel  [  10  ] . Therapeutic options available 
for the common manifestations of CF are outlined in Table  6.1   [  4,   9–  25  ]  and consist 
of airway clearance techniques; mucolytic agents such as hypertonic saline, man-
nitol, and recombinant deoxyribonuclease (rhDNase); antibiotic therapy (both 
maintenance and for treatment of exacerbations); anti-infl ammatory drugs such as 
azithromycin and nonsteroidal anti-infl ammatory agents; and nutritional support. 
However, the treatments which have emerged in the past 20 years may be dwarfed 
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by new therapies in the coming decade, such as drugs which improve the function 
of the CFTR. This provides hope for further improvements in life span and quality 
of life for people with CF.   

   Search Strategy 

 Both authors searched Medline (between 15th and 31st May 2011), Google Scholar, 
and the Cochrane Library for reviews pertinent to holistic therapies in CF with the 
search terms “complementary medicine and therapies,” “alternative medicine and ther-
apies,” “holistic therapies,” “nutritional supplements,” “herbal,” “Chinese medicines,” 
“massage,” “acupuncture,” “chiropractic,” “biofeedback,” “creative arts,” “garlic,” 
“curcumin,” “antioxidants,” “probiotics,” and “homeopathy” with “cystic fi brosis.”  

   Overview of Studies of Utilization of Complementary 
and Alternative Medicine in CF 

 The overall use of complementary and alternative medicine (CAM) and CAM ther-
apists by the general population has increased over recent years as assessed by ran-
dom telephone poll calls to 1,539 adults in the United States and due to patient 

   Table 6.1    Therapeutic approaches for cystic fi brosis   

 CFTR dysfunction  CFTR potentiators  [  10  ]  
 CFTR correctors  [  11  ]  
 CFTR gene transfer 

 Abnormal dehydrated mucus  Airways clearance, i.e., physiotherapy supported techniques 
and independent techniques (including active 
cycle of breathing, autogenic drainage, fl utter, 
and Acapella ®   [  4,   12  ] ) 

 Inhaled hypertonic saline  [  13,   14  ]  
 Inhaled recombinant deoxyribonuclease (rhDNase)  [  15  ]  

 Infl ammation  High-dose oral ibuprofen  [  16,   17  ]  
 Maintenance azithromycin  [  18,   19  ]  
 Inhaled corticosteroids (limited role)  [  20  ]  

 Infection  Intravenous or oral antibiotics for exacerbations  [  9,   21  ]  
 Nebulized antibiotics for health maintenance (e.g., 

tobramycin, colomycin, aztreonam)  [  22–  24  ]  
 Progressive bronchiectasis and 

end-stage respiratory failure 
 Lung transplantation 

 Nutrition  Pancreatic enzyme replacement therapy (PERT)  [  25  ]  
 Fat-soluble vitamin replacement  [  25  ]  
 Nutritional energy support (high energy, high protein 

supplementation) 
 Enteral nutritional support 
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nondisclosure may actually be underestimated  [  26  ] . The American Academy of 
Pediatrics defi ned CAM as “strategies that have not met the standards of clinical 
effectiveness, either through randomized controlled trials (RCTs) or through the 
consensus of the biomedical community”  [  27  ] . 

 Despite encouraging improvements in outcomes for people with CF, chronic 
symptoms including, but not limited to, chest discomfort, cough, and breathless-
ness persist even with maximal medical therapy, and it is not surprising that they 
may try other modalities to improve symptom control. A number of studies have 
addressed the CAM usage and patient review by CAM therapists in adults and 
children with CF. 

 An early study of 402 children and adults with CF with a median age of 18 years 
demonstrated 66% of the study population used at least one nonmedical modality, 
and two-thirds of these had a religious basis  [  28  ] . The majority reported the use of 
nonmedical modalities as benefi cial, especially participation in group prayer and 
the use of religious articles. Notably, the cost of such practices was small and gener-
ally less than US $200 in the patient’s lifetime  [  28  ] . 

 Tanase assessed the use of CAM in pediatric patients with CF and reported 
that 77% of the responders (50.5% of the patients who received the question-
naire) used some form of CAM inclusive of prayer, and one-third employed more 
than one form of CAM  [  29  ] . The most popular therapy (49% of patients) was 
“body–mind medicine” which included prayer, deep breathing exercises, medita-
tion, and herbs among others  [  29  ] . Interventions such as massage, homeopathy, 
and yoga were utilized to a lesser extent. Only half of the patients had informed 
their doctor regarding their use of CAM. Another study of the use of CAM in 
children with chronic medical conditions included 22 patients with CF  [  30  ] . 
Of these children, 4 (18.2%) were using CAM, which was similar to use of this 
modality in patients with other chronic disease such as spina bifi da and Duchenne 
muscular dystrophy. The most popular forms of CAM were massage, dietary, and 
herbal therapies  [  30  ] . 

 A study by Burrows in 2002 investigated the use of CAM in 83 adult patients 
with CF by the use of a self-reported questionnaire which was developed with the 
guidance of a CAM practitioner, a sociologist and a patient focus group  [  31  ] . The 
mean age of the participants was 27 years and almost two-thirds had visited a CAM 
practitioner in their lifetime and 26% were currently consulting a CAM practitioner. 
Lifetime and current use of CAM therapy were also high (70 and 45%, respec-
tively). A signifi cantly higher proportion of women had consulted a CAM practitio-
ner or had ever taken CAM therapies  [  31  ] . Table  6.2  shows the most frequently used 
complementary and alternative therapies used by the patients in this study  [  31  ] . The 
most common CAM therapists were masseuse, naturopaths, and chiropractors 
(Fig.  6.1 )  [  31  ] . One in ten patients spent more than US $550 annually to receive 
these consultations and to purchase CAM therapies. While 68% of patients believed 
conventional medicine provided greater benefi t than CAM, 15% felt that CAM pro-
vided equal benefi t to medications prescribed by their CF center  [  31  ] . Thirty-nine 
percent of patients in this study had informed their doctor regarding the use of CAM 
though the majority (82%) felt their team would support CAM use.     
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   Specifi c Approaches 

 For each of the various subcategories of CAM discussed below, the theory behind 
the use will be discussed followed by a summary of previous research in that area. 

   Table 6.2    Most commonly utilized complementary and 
alternative medicines (Adapted from Burrows et al.  [  31  ] ; 
with permission from the  Journal of Pharmacy Practice 
and Research )   

 Garlic and horseradish 
 Vitamin C 
 Naturopath herbal mixtures 

  Echinacea  
 Herbal teas 
 Chinese herbal mixtures 
 Fish oils 
 Acidophilus 
 Aromatherapy oils 
 B group vitamins 
 Colloidal silver 
 Coenzyme Q 
 Ambratose 
 Goldenseal 
 Evening primrose oil 

  Fig. 6.1    Complementary and alternative medicine therapists consulted by cystic fi brosis patients 
in the study by Burrows et al.  [  31  ]  (adapted with permission from the  Journal of Pharmacy Practice 
and Research )       
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   Manipulative Body and Based Practices 

   Massage 

 Physiotherapists commonly employ massage techniques on patients with CF to 
promote soft tissue and fascial relaxation and to improve circulation  [  32  ] . It is well 
known that patients with CF suffer pain in many areas but chest, back, and abdomi-
nal pain predominate  [  33,   34  ] . There have been a number of RTCs assessing the use 
of massage as part of therapy for chronic lung disease such as asthma, many with 
encouraging results, including two studies in patients with CF. 

 Parent-administered massage for children with CF has been assessed as part of a 
trial with reading as a control intervention  [  35  ] . In the “massage” group, children 
received a 20-min session prior to bedtime for 1 month. Parents were trained to pro-
vide a standard massage regime performed each evening, and adherence was checked 
with regular phone calls and a demonstration of the massage at outpatient clinic. Both 
children and parents completed a questionnaire designed to assess anxiety levels. 
Children in the massage group demonstrated reduced anxiety levels and improved 
peak fl ow readings  [  35  ] , which were accompanied by a reduction in parental anxiety. 

 A study from Australia recruited 105 adults with CF with the aim to assess the 
impact of a single massage and mobilization session on discomfort and ease of 
breathing  [  36  ] . The majority of patients (90%) described chronic musculoskeletal 
pain of greater than 3 months duration, whereas 10% had acute pain (less than 3 
days duration). Patients received an “individualized” treatment from the physio-
therapist consisting of “spinal joint and intercostal mobilization” and “soft tissue 
therapy and remedial massage”  [  36  ] . Reductions in pain levels and breathlessness 
were reported  [  36  ] .  

   Chiropractic Therapy 

 This highly utilized form of alternative therapy is generally employed for chronic 
back pain and spinal manipulation for relief of pain  [  37  ] . Evidence for its role in CF 
management is lacking and only one study was identifi ed. 

 In the report by Stern et al. examining use of CAM in patients with CF, 14% 
reported use of chiropractic services and 65% of those patients reported an improve-
ment in symptoms, most commonly an improvement in pain  [  38  ] . Care must be 
taken to avoid bone fractures with chiropractic therapy, as many patients with CF 
have metabolic bone disease and reduced bone density  [  38  ] .  

   Acupuncture 

 Acupuncture is a treatment modality derived from Chinese Medicine practice and 
involves the use of needles, which are purported to restore the fl ow of energy or 
“Qi”  [  32  ] . The risk of serious adverse event is low at 0.55 per 10,000 patients  [  39  ] . 
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Performing a blinded investigation of acupuncture is impossible  [  32  ] . Studies of the 
role of acupuncture in CF are limited. A study of acupuncture for management of 
pain in 30 CF patients with an average age of 26.7 years who were referred for acu-
puncture treatments primarily for chest pain (38%) or back pain (21%) demon-
strated signifi cantly reduced pain scores (visual analogue score) immediately 
following an isolated acupuncture session  [  40  ] . Similarly, a small study of nine 
patients in the United Kingdom reported improvements in chest pain score (visual 
analogue pain scale) and improved overall well-being and relaxation, without seri-
ous adverse events  [  41  ] .   

   Mind–Body Practices 

   Hope 

 Patients with CF are known to have an increased incidence of depression and anxi-
ety compared to healthy individuals  [  42,   43  ] . A study of 670 German patients with 
CF who completed the Hospital Anxiety and Depression Scale (HADS) identifi ed 
increased anxiety scores in 20% of patients and evidence of depression in 10%  [  44  ] . 
Older patients were more likely to experience anxiety and depression and women 
were more likely to experience anxiety than men  [  44  ] . Previous research has dem-
onstrated improved outcomes for a range of chronic diseases in patients with an 
optimistic attitude and good “coping” skills  [  45  ] . This appears to be particularly 
relevant in patients with chronic lung conditions (inclusive of a proportion of 
patients with CF) who are waiting for lung transplantation where psychosocial 
intervention (education about stress, relaxation, and problem solving) led to 
improved quality of life  [  46  ] .  

   Biofeedback 

 Delk et al. compared the effi cacy of biofeedback-assisted breathing retraining (BRT) 
sessions with a placebo consisting of biofeedback-assisted relaxation training  [  47  ] . 
They enrolled 26 patients (aged 10–41 years) who underwent eight sessions over a 
4-week period, after which lung function was measured and compared with base-
line. The BRT group were taught pursed lip and diaphragmatic breathing using an 
incentive spirometer, and those in the “placebo” group were trained in relaxation 
techniques using relaxation tapes and hand warming with temperature biofeedback, 
i.e., instruction in breathing techniques were omitted  [  47  ] . Patients in the BRT group 
had an increase in FEV 

1
  of 32% compared with 9% in the relaxation only group. A 

reduction in air trapping, increased muscle strength, and enhanced motivation were 
suggested by the authors as potential factors  [  47  ] . A recent Cochrane review of 13 
studies addressing various behavioral and educational interventions in patients with 
CF, which incorporated this study, concluded that the results showed a signifi cant 
effect of physiotherapy and biofeedback  [  48  ] .  
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   Hypnosis 

 A study of 12 patients with CF assessed the effect of self-hypnosis on psychological 
factors such as anxiety and a marker of lung function, peak expiratory fl ow rate 
 [  49  ] . They found a signifi cant improvement in peak expiratory fl ow rate following 
hypnosis in this small group of patients. A study of pulmonologist-taught self-hyp-
nosis over one or two sessions in 49 patients with CF (mean age 18 years) noted 
86% use of this modality to assist with relaxation and relief of pain  [  50  ] . Subjective 
effi cacy of the intervention was assessed by the patient’s response to a number of 
“open-ended questions.” Sixteen of the patients continued with hypnosis for more 
than 6 months.  

   Creative Arts 

 Grasso assessed the effect on enjoyment of chest physiotherapy of a “treatment 
music” tape, which had been specifi cally composed by a music therapist, compared 
with a no music and “familiar” music crossover  [  51  ] . Twenty-one children under the 
age of 2 years old were randomized to the “treatment music” tape for 12 weeks 
( n  = 10) or the no tape (for 6 weeks)/familiar music (for 6 weeks) arm ( n  = 11). The 
specially tailored music tape led to increased children’s enjoyment (as assessed by 
the parent) and increased the parental enjoyment  [  51  ] . 

 Trained singers are known to have enhanced lung capacity which is thought to be 
due to diaphragmatic breathing and improved respiratory muscle strength  [  52,   53  ] . 
A recent Cochrane review attempted to evaluate the effects of the addition of sing-
ing to a patient’s usual treatment regime; however, no trials met the selection criteria 
for inclusion in the meta-analysis  [  54  ] .   

   Vitamin, Mineral, and Herbal Products 

   Garlic 

 The term adjuvant therapy for antibiotics was coined by Hurley et al. in their recent 
Cochrane review  [  55  ] . This review identifi ed three studies involving adjuvant thera-
pies for antibiotics involving  b -carotene, garlic, and zinc supplementation and did 
not identify any signifi cant improvement in lung function, quality of life, or rates of 
pulmonary exacerbations  [  55  ] .    

 Garlic extract possesses interesting properties that are relevant to CF pathobiol-
ogy. Many patients with CF become chronically infected with  P. aeruginosa [  56, 
  57  ] .  Pseudomonas  populations possess a “signaling” mechanism, called quorum 
sensing, which promotes impaired neutrophil function and other host immune func-
tions  [  57  ] . Garlic has been shown in vitro to inhibit quorum sensing, and increase 
 P. aeruginosa  killing by neutrophils in in vitro experiments  [  58,   59  ] . A recent study 
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reported reduced expression of a number of  Pseudomonas  quorum sensing, genes, 
and virulence factors in response to garlic, in addition to a signifi cant reduction in 
biofi lm growth and bacterial attachment  [  60  ] . 

 In a RCT of garlic supplementation vs. placebo in 26 patients with a median age 
of 18 years who had moderate obstructive lung disease and chronic  P. aeruginosa  
infection, there was a nonsignifi cant trend toward improved lung function and 
weight gain in the active treatment group; however, the small sample size must be 
taken into account  [  61  ] . The main adverse effect was halitosis!  

   Ginseng 

 Ginseng is a commonly utilized Chinese herb with reported anti-infl ammatory 
properties and an ability to improve clearance of bacteria in animal models  [  62–  64  ] . 
In an in vitro study by Song et al. ,  ginseng did not demonstrate reduction in 
 P. aeruginosa  growth; in fact, the lowest strength of ginseng (1.25%) appeared to 
increase bacterial growth  [  65  ] . However, the authors did note anti-quorum sensing 
activity at a concentration of 5% ginseng, though they were uncertain as to whether 
this might have been due to an effect of one of the other ingredients contained in 
ginseng extract  [  65  ] .  

   Curcumin 

 Dysfunctional CFTR underpins the clinical symptoms characteristic of CF. 
Curcumin, a component of turmeric, is a sarcoplasmic/endoplasmic reticulum cal-
cium (SERCA) pump inhibitor. In 2004, Egan et al. described curcumin fed to 
homozygous  D (delta)F508 CFTR mice led to a correction of nasal potential differ-
ence (marker of chloride epithelial transport) and prolonged survival  [  66  ] . Another 
study reported enhanced activation of CFTR channels by curcumin in an in vitro 
model using cells transfected with a number of different CFTR mutations  [  67  ] . One 
group reported that curcumin-induced suppression of calreticulin, a negative regula-
tor of CFTR, led to upregulation of wild-type, though not p508del CFTR  [  68  ] . 
However, this effect was not duplicated by Song et al. among others, and therefore, 
the role of curcumin in cystic fi brosis therapy is undecided  [  69  ] . More recent 
research has suggested an additive role for curcumin to genistein (an isofl avone) in 
increasing the channel activity of another CFTR mutation-G551D  [  70  ] . To date, no 
human studies have investigated the in vivo effects of this spice.  

   Antioxidants 

 Oxidative stress is thought to lead to pulmonary dysfunction in patients with 
CF, and persistent infection and activation of the infl ammatory cascade dimin-
ishes antioxidant stores in the body  [  71,   72  ] . Antioxidant levels also decrease 
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with age in CF  [  32,   72  ] . Due to pancreatic insuffi ciency and malabsorption and 
despite dietary supplementation, some patients with CF will have impaired 
absorption of fat-soluble vitamins, including vitamin E, which is a known anti-
oxidant compound  [  73  ] . 

 At present there is limited knowledge regarding the effi cacy of ingested antioxi-
dants in CF. Although supplementation of various micronutrients (such as Vitamin 
C, selenium, and  b -carotene) led to improvement in biomarkers such as antioxidant 
enzyme function and plasma supplement levels, a Cochrane review was unable to 
determine any clinically meaningful improvements in lung function or quality of 
life  [  74  ] . One study of omega-3 supplementation in CF showed an improvement in 
pulmonary function, although a Cochrane review involving three such studies was 
unable to demonstrate a defi nite favorable effect of this supplement  [  75,   76  ] .  

   Probiotics 

 Probiotics are live bacteria, such as lactobacilli, and are widely used for medi-
cal conditions including irritable bowel syndrome and gastroenteritis  [  32  ] . Due 
to recurrent antibiotic exposure in CF patients, the gut microflora can be dis-
turbed  [  77  ] . 

 A reduction in intestinal infl ammation in a small number of patients with CF 
receiving the probiotic strain,  Lactobacillus rhamnosus  GG, was reported in a pilot 
study by Bruzzese et al. Interestingly, children with CF had high baseline stool lev-
els of calprotectin, a marker of intestinal infl ammation that is also found to be 
increased in infl ammatory bowel disease  [  78  ] . Treatment with probiotics for 4 
weeks signifi cantly reduced calprotectin levels in the ten children with CF, but 
despite the suggestion of reduced intestinal infl ammation, the levels were still above 
the normal range. The same research group studied fi ve children with CF after pro-
biotic treatment, and also noted a signifi cant decrease in rectal nitric oxide, another 
marker of intestinal infl ammation  [  78  ] . 

 An RCT crossover study by Bruzzese et al. reported in 2007 enrolled 19 children 
with CF and pancreatic insuffi ciency  [  77  ] . Children received  L. rhamnosus  GG (or 
placebo) for 6 months then cross over after a 4-week washout period. A reduction 
in pulmonary exacerbations and hospital admissions and an increase in % predicted 
FEV 

1
  and body weight were noted in the active treatment arm compared to placebo 

 [  77  ] .    Another study investigated the effect of a 6-month treatment with mixed pro-
biotics ( Lactobacillus acidphilus ,  Lactobacillus bulgaricus ,  Bifi dobacterium 
bifi dum ,  Streptococcus thermophiles ) in ten patients with CF  [  79  ] . The mean age of 
the group was 26 years and baseline FEV 

1
  (% predicted) was 63.8%. The research-

ers reported a reduction in exacerbation rate compared to that noted in the 2 years 
prior to treatment and 6 months posttreatment (none of the patients experienced an 
exacerbation during the treatment period) although there was no change in lung 
function or body mass index  [  79  ] .  
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   Homeopathy 

 While homeopathic therapies are utilized by patients with CF  [  31  ] , there are no 
published studies of this form of complementary medicine.    

   Summary and Conclusions and Directions for Future Research 

 Evaluation by CAM therapists and the utilization of CAM medicines is common in 
people with CF. Open communication between the CF physician and CF pharmacist 
with the CF patients (and their families) should allow improved understanding of 
the use of such therapies within the CF clinic and provide an opportunity for discus-
sions about motivation for use and evaluation of any adverse effects and or potential 
interactions with other therapies. 

 Studies reporting positive outcome measures are limited to date, despite several 
classes of therapy having good rationale for their potential benefi cial effects. The 
lack of clinical studies into CAM and CF means that the effi cacy of these interven-
tions is unable to be accurately assessed. Furthermore, there is likely to be publica-
tion bias, as studies with positive results are more likely to be selected for publication 
than those that are negative  [  32  ] . Adequately powered and carefully designed stud-
ies are required to enhance knowledge of the role of CAM therapies in CF, espe-
cially as many are expensive and potential toxicities and drug interactions are poorly 
understood. Collaborations between academic centers established to evaluate CAM 
therapies with CF researchers would provide excellent opportunity to enhance the 
study of the role of CAM.      
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  Abstract   Lung cancer is a serious illness with a myriad of harmful effects due to 
both the disease itself and its treatments. Many patients with lung cancer use both 
complementary and alternative therapies to alleviate symptoms and sometimes for 
treatment. It is important for healthcare practitioners to be aware of the prevalence 
and use of these therapies by their patients because of their potential biological 
effects, which may interact with current therapies including chemotherapy, biologi-
cal therapy, and radiation treatments. Practitioners must help patients distinguish 
between “complementary” and “alternative” therapies in oncology care because 
complementary care incorporates the use of nonpharmacological interventions in 
addition to evidence-based medicine, while alternative care is often given in place 
of traditional medicine with little or no existing information regarding safety and 
effi cacy. Recognizing patients’ interest in both complementary and alternative 
options and the importance of having a patient-centered approach to cancer care, the 
use of complementary therapies has gradually been incorporated into the oncology 
care in the United States through integrative therapy programs. Research on both 
complementary and alternative therapies in oncology is in the infancy stage due to 
diffi culty designing high-quality randomized clinical trials, lack of funding, and use 
of these interventions by patients without scientifi c evidence of their effi cacy. 
Therefore, more rigorous research is needed to determine the safety, effi cacy, and 
long-term outcomes of these modalities. This chapter summarizes the current 
research on complementary therapies that are available to patients with lung 
cancer.  
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   Overview and Introduction 

 Lung cancer is one of the leading causes of mortality in the world. In the United 
States, lung cancer is diagnosed in over 222,000 people each year and is the leading 
cause of cancer-related deaths in both men and women—estimated to have caused 
over 160,000 deaths in 2010  [  1  ] . Among patients with a cancer diagnosis, comple-
mentary and/or alternative practices are in widespread use; it is estimated that 
36–88% of patients use some form of these therapies  [  2–  5  ] . Because of the poor 
prognosis of lung cancer with current treatments and care, patients may be particu-
larly vulnerable to alternative care practices that falsely promote unproven claims of 
cure  [  6  ] . Integrative therapy provides a seamless approach of complementary care 
with traditional lung cancer therapy with a goal of guiding patients toward appropri-
ate sources of care. 

 In the 2002 National Health Interview Survey (NHIS), cancer patients reported 
signifi cantly more use of complementary and alternative cancer therapies in the 
previous year than people without a cancer history  [  7  ] . In surveys of lung cancer 
patients in Sweden and Germany, over half of the patients use some form of dietary 
supplement and natural remedy  [  8,   9  ] . Some studies include the use of religious 
practices such as intercessory prayer and faith-based healing when reporting on 
complementary modalities  [  10  ] . In addition, chaplain services are typically offered 
in hospitals and clinics for oncology patients who are dealing with spiritual issues. 
It is important that researchers identify which practices are included in their analy-
ses in order to accurately estimate the prevalence rates of complementary therapy 
use in oncology patients  [  11  ] . 

 Despite the very serious prognosis of lung cancer, some patients with early-stage 
disease are cured, and patients may live for months or years with a lung cancer 
diagnosis. Both the treatment and the disease itself can cause signifi cant morbidity, 
and patients may seek complementary and/or alternative therapies to cope with dis-
ease and treatment-related side effects to improve their quality of life and to do 
something positive to control their disease and affect their overall health  [  12,   13  ] . 
As might be expected, patients who are symptomatic and who have a poorer prog-
nosis appear to be more likely to use these therapies  [  14,   15  ] . 

 Recognizing patients’ interests and the importance of having a patient-centered 
approach to cancer care, certain therapies have been gradually incorporated into the 
conventional medical system in the United States through integrative therapy pro-
grams. These programs empower patients to be more involved in managing their 
cancer care. Many integrative therapy programs also conduct clinical research to 
test promising modalities and provide evidence-based information about comple-
mentary therapies when it is available  [  16  ] . An example is the Mayo Clinic 
Complementary and Integrative Medicine Program, which has an extensive research 
program to test complementary modalities for patient care and provide reliable sci-
entifi c information  [  17  ] . 

 Practice-based guidelines are available for professionals and oncology patients 
through the Society for Integrative Oncology, a nonprofi t, multidisciplinary 
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organization committed to the study and application of complementary and 
botanicals for cancer therapy  [  18  ] . The American Cancer Society also provides 
a comprehensive review of complementary and alternative cancer therapies that 
can be used by patients and clinicians to evaluate the current research on com-
monly used therapies  [  19  ] . In 2007, the World Cancer Research Fund (WCRF) 
reported on effects of foods and nutrients on cancer risk, including a review of 
32 case-controlled studies, 25 cohort studies, and 3 randomized clinical trials 
 [  20,   21  ] . In March of 2011, a conference on integrative cancer care was held in 
Amsterdam, and reports from this conference will provide another resource for 
patients and providers  [  22  ] . 

 Regardless of the addition of supplemental treatments, smoking and tobacco 
products cause 85–90% of lung cancer cases, and recent trends in smoking cessa-
tion and prevention are the most effective method of reducing lung cancer incidence 
and mortality  [  23  ] . Therefore, integrative cancer therapy programs should include 
smoking cessation programs as an integral component of the program for lung 
cancer treatment, prevention, and risk reduction. 

 Palliative care programs also play an important role in comprehensive manage-
ment of symptoms experienced by patients with lung cancer. A recent study found 
that patients with metastatic lung cancer who were randomized to an outpatient 
palliative care program vs. usual care had signifi cant improvements in quality of 
life, mood states, and survival time if they received palliative care  [  24  ] . Palliative 
care programs emphasize the team approach and employ integrated services from 
many disciplines to address the complex needs of lung cancer patients and their 
family members. These include professionals from medicine, nursing, social work, 
chaplaincy, nutrition, rehabilitation, and pharmacy  [  25  ] .  

   Integrative Therapies to Treat or Manage Lung Cancer 

   Mind–Body Practices 

 Mind–body practices focus on the interactions between the mind, body, and 
behavior with the intent to use the mind’s capacity to infl uence bodily functions 
and symptoms  [  26  ] . Mind–body interventions include yoga, meditation, acu-
puncture/acupressure, guided imagery, qigong, deep breathing techniques, and 
hypnosis. These modalities are frequently used by lung cancer patients to control 
physical and psychological symptoms that are related to their disease and its 
treatment. Lung cancer patients may frequently experience a cluster of symp-
toms including coughing, breathlessness, and pain related to their disease and 
nausea, fatigue, and neuropathy related to their treatment. Some of the mind–
body interventions are effective in helping to control symptoms of disease and 
treatment  [  27  ] . 



130 K.K. Swenson and A.C. Shapiro

   Yoga 

 Yoga is an ancient mind–body practice that combines physical posture, breathing 
techniques, and visual imagery, meditation, or relaxation. It has been practiced for 
millennia in Eastern cultures from India, China, and Japan. There are many different 
types of yoga, and programs can vary greatly depending on the instructor and phi-
losophy of the program. Yoga has been studied in patients with cancer, primarily 
breast cancer survivors, and it has been shown to improve mental health, vitality, 
bodily pain, anxiety, positive affect, and overall quality of life  [  28–  32  ] . A random-
ized study comparing yoga to a wait-list group in breast cancer patients showed that 
although the yoga group reported signifi cantly better general health perceptions and 
physical functioning scores, there were no differences between the groups in fatigue, 
depression, or sleep scores  [  33  ] . One study measured the diurnal salivary cortisol 
levels (which correlates with anxiety and depression scores) and found improve-
ments in the early morning salivary cortisol levels in a group of breast cancer patients 
who practiced yoga  [  34  ] . A recent evidence-based review was conducted to deter-
mine the effects of yoga on psychological adjustment among cancer patients; 
although positive fi ndings were noted, study variability and methodological issues 
limit the extent to which yoga can be deemed effective for managing cancer and 
treatment-related symptoms  [  35  ] .  

   Meditation and Mindfulness-Based Therapies 

 Meditation techniques include psychological exercises that focus patients’ atten-
tion on being present in the moment. Patients are asked to pay close attention to 
bodily sensations, thoughts, and emotions and to learn possible ways to handle 
stresses through meditative exercises with deep breathing techniques. Although no 
meditative studies have been conducted specifi cally with lung cancer patients, 
most of the meditation programs employed with oncology patients use the mind-
fulness-based stress reduction approach developed by Kabat-Zinn  [  36,   37  ] . This 
technique is taught to participants through weekly sessions for 2–2.5 h for 8–10 
weeks, culminating in an all-day, intensive practice session. In addition, partici-
pants are asked to practice the technique daily for approximately 45 min per day. 
Mindfulness-based programs have been shown to decrease distress, tension, 
depression, and anxiety and to improve quality of life  [  38–  42  ] . In a heterogeneous 
group of oncology patients, Carlson and colleagues found signifi cant improve-
ments in sleep, mood states, and fatigue among participants in a mindfulness-based 
program  [  43  ] . A meta-analysis of mindfulness-based stress reduction studies for 
cancer patients found that these techniques may be useful for mental health, but 
more research is needed to show evidence of effectiveness for physical health out-
comes  [  44  ] . Most studies of mindfulness-based therapy have lacked suffi cient sci-
entifi c rigor to make defi nitive conclusions because they use no or nonrandomized 
controls, have short follow-up periods, and do not use intent-to-treat analyses. 
Certain meditation techniques require extensive training and practice, which makes 
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these programs impractical for many oncology patients. However, programs offering 
meditation are often accessible and in the community and can readily be incorpo-
rated into oncology care.  

   Acupuncture/Acupressure 

 Acupuncture is a procedure used in traditional Chinese medicine, which stimulates 
anatomical locations on the body using thin, metallic needles to penetrate the skin 
along hypothesized channels or “meridians.” The manual manipulation and/or elec-
trical stimulation at these anatomical points have been shown to have therapeutic 
effects. Acupressure is derived from acupuncture but uses physical pressure applied 
by the hands, elbows, or devices instead of needles to acupuncture points to stimulate 
the same meridians to produce similar effects. Acupuncture, and acupressure to a 
lesser extent, has been widely used to help control symptoms in oncology patients. 

 Acupuncture has been shown to be benefi cial for the treatment of chemotherapy-
induced nausea and vomiting in several randomized clinical trials  [  45–  48  ] . The 
most effective acupuncture point to prevent nausea is at pericardium-6 (PC-6) on 
the palmar aspect of the forearm, just above the wrist. Acupressure bands (wrist 
bands placed at the PC-6 area) have reduced the need for antiemetics and provided 
relief for nausea in patients with high levels of expected nausea  [  49,   50  ] . 
Acupuncture using needles placed along the major salivary glands has been shown 
to be effective for the treatment of radiation-induced xerostomia (dry mouth)  [  51,   52  ] . 
Acupuncture has also been found to be effective for the treatment of postchemo-
therapy fatigue and cancer-related pain  [  53,   57  ] . 

 A comprehensive review found that acupressure was effective in reducing chemo-
therapy-induced nausea and vomiting; however, more rigorous studies are needed to 
evaluate the effectiveness of acupuncture and acupressure on managing other oncol-
ogy-related symptoms  [  58  ] . When choosing acupuncture services, recommendations 
are given to identify a safe and effective acupuncturist: (1) a licensed practitioner, 
(2) general medical training, (3) hospital system experience, (4) good communica-
tion skills, and (5) previous experience with treating oncology patients  [  59  ] .  

   Qigong 

 Qigong is a type of traditional Chinese medicine that combines movement, medita-
tion, and controlled breathing exercises with the intent of improving blood fl ow 
through the fl ow of qi (vital energy) and the practice of yi (consciousness or inten-
tion). A randomized controlled trial comparing usual medical care to usual care plus 
qigong found that qigong improved overall quality of life, fatigue, and mood distur-
bances in cancer patients  [  60  ] . One small study designed to determine whether 
qigong could shrink breast cancer and improve quality of life prior to surgery found 
that it was ineffective for both  [  61  ] . Further studies are needed to evaluate qigong 
therapy because the evidence of effectiveness for cancer care is currently inadequate 
based on a systematic review of controlled studies  [  62  ] .  
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   Tai Chi 

 Tai chi is a form of traditional Chinese martial art that combines meditative practice 
and aerobic exercises. A series of postures or movements are performed in a slow, 
deliberate manner with each posture fl owing into the next with the body in constant 
motion. One small study of breast cancer survivors found benefi cial effects of tai chi 
on health-related quality of life and self-esteem  [  63  ] . However, very few studies 
have been done using tai chi for oncology patients, and the existing evidence does 
not show defi nitively that tai chi is benefi cial for supportive cancer care;  [  64  ]  several 
additional studies are under way  [  65  ] .   

   Vitamin, Mineral, and Herbal Supplements 

 Substances found in foods and herbs such as micronutrients (vitamins and minerals) 
and phytochemicals (plant chemicals) are widely used by oncology patients as can-
cer treatment or to alleviate the side effects of treatment. These products are often 
perceived as safe and effi cacious because they are “natural” and easily obtained 
over the counter. However, many of these products contain active compounds that 
can interact and/or interfere with chemotherapy and other cancer therapies. An 
example of this is St. John’s wort, an herbal product commonly used to treat depres-
sion, anxiety, and sleep disorders. It is metabolized by the cytochrome P450 path-
way, which is also responsible for metabolism of several chemotherapy drugs. 
Therefore, synchronous use of St. John’s wort with chemotherapy may decrease the 
plasma levels of the chemotherapy drugs, thus diminishing potential effi cacy  [  66  ] . 
Because herbal therapies and other dietary supplements are not regulated by federal 
agencies, the dose of the active ingredients as listed on the product label may be 
variable and these products may contain pesticides or heavy metals, as well as other 
contaminants including hormones and commonly prescribed medicines  [  67  ] . 

 The relationships between diet, cancer prevention, and cancer recurrence have been 
studied in large cohort studies. Certain food groups in the diet appear to have an 
impact on lung cancer rates in population-based studies  [  68  ] . However, the results 
from randomized trials of nutritional supplements taken in addition to the diet, such as 
alpha-tocopherol (vitamin E), beta-carotene (a precursor of vitamin A), and other 
supplements, have been disappointing  [  69–  71  ] . In a notable example, increased risk of 
lung cancer has been found for supplements in cancer prevention trials  [  69,   70  ] . 
Randomized, controlled trials have shown that beta-carotene supplements increased 
lung cancer risk; a prospective cohort study showed a small increase in incident lung 
cancer with supplemental vitamin E  [  72  ] . In general, dietary supplements are not help-
ful and in some cases have shown to be harmful in lung cancer prevention studies. 

   Diet: Fruit and Vegetable Consumption 

 The 2007 WCRF reported a 20% increased risk for incident lung cancer in those in 
the lowest quintile of fruit intake. Observational studies have found benefi cial effects 
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of fruits and vegetable consumption on reduced rates of lung cancer, particularly 
among tobacco users  [  73  ] . In the European Prospective Investigation into Cancer 
and Nutrition (EPIC) study, a signifi cant inverse association was found between 
dietary consumption of fruits and vegetables and lung cancer risk  [  68  ] . A pooled 
analysis of cohort studies also found a protective effect of fruit and vegetable con-
sumption on the risk of lung cancer  [  74  ] . The positive effects of fruit consumption 
in lung cancer prevention and in possibly reducing recurrences are most likely from 
the effects of micronutrient composition as well as the phytochemical composition 
of the foods themselves.  

   Alpha-Tocopherol (Vitamin E) 

 Favorable observational studies of the protective effects of fruit and vegetable intake 
on lung cancer risk prompted randomized clinical trials to evaluate alpha-tocopherol 
in the supplement form. The Alpha-Tocopherol, Beta-Carotene Cancer Prevention 
Trial (ATBC) examined whether alpha-tocopherol 50 mg po daily vs. placebo would 
prevent lung cancer in a group of nearly 30,000 male smokers  [  69  ] . They found that 
alpha-tocopherol supplements had no effect on the lung cancer incidence or overall 
mortality. However, in the Diet, Cancer, and Health Study in Denmark, a large obser-
vational study of a cohort of 55,557 participants found that higher levels of dietary 
vitamin E had signifi cant protective effects against lung cancer development  [  71  ] .  

   Beta-Carotene (Vitamin A Precursor) 

 Randomized clinical trials have also evaluated the effects of beta-carotene (a pre-
cursor of vitamin A) on lung cancer incidence and mortality. The ATBC examined 
whether beta-carotene 20 mg po taken daily vs. placebo would prevent lung cancer 
in a group of nearly 30,000 male smokers  [  69  ] . The results were surprising in that 
the patients who took beta-carotene had an increased incidence of lung cancer and 
overall mortality. Similar results were found in the Beta-Carotene and Retinol 
Effi cacy Trial (CARET), which examined the use of 30 mg of beta-carotene daily 
along with 25,000 IU of retinyl palmitate (vitamin A) compared to placebo taken 
daily in a study group of over 18,000 men and women at high risk of developing 
lung cancer  [  70  ] . The Diet, Cancer, and Health Study in Denmark also found a 
higher lung cancer risk with supplemental beta-carotene  [  71  ] . Thus, beta-carotene 
supplementation is not recommended for lung cancer prevention or as a comple-
mentary therapy during lung cancer treatment.  

   Vitamin D 

 Vitamin D is a steroid hormone that plays an important role in calcium absorption 
and bone mineralization. Research interest in vitamin D and its possible role in the 
development of lung cancer are due to its role as a nuclear transcription factor that 
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regulates cell growth, differentiation, and apoptosis  [  75  ] . Circulating 25-hydroxy 
vitamin D levels have been associated with improved survival in early-stage non–
small cell lung cancer (NSCLC)  [  76  ] . Higher nuclear vitamin D receptor expression 
has also been associated with better overall survival in NSCLC patients  [  77  ] . The 
results from these reports are intriguing and warrant further study to determine 
whether vitamin D may be useful as a supplement or as a prognostic marker in lung 
cancer.  

   Green Tea 

 Green tea has several properties that are being investigated for potential chemopre-
ventive effects against lung cancer. It contains epigallocatechin-3-gallate (EGCG), 
epigallocatechin (EGC), epicatechin-3-gallate (ECG), and epicatechin (EC), which 
may have potential molecular targets against cancer through inhibition of cell 
growth and induction of apoptosis  [  78,   79  ] . While epidemiological and animal 
models have yielded promising results  [  80  ] , a negative Phase II study was published 
in hormone-refractory prostate cancer  [  81  ] . Future studies will be necessary to 
determine if there is a synergistic role of green tea with anticancer drugs for lung 
cancer  [  79  ] .  

   Toona sinensis 

  Toona sinensis  (TS) is a traditional Chinese herb leaf extract which possesses anti-
tumor properties against lung cancer adenocarcinoma cells in animal models. These 
effects appear to be mediated by producing G1 phase arrest through downregulation 
of cyclin-D1 protein and inducing apoptosis by antioxidation  [  82  ] . Clinical studies 
will be necessary to validate antiproliferative effects in humans.  

   Valerian 

  Valeriana offi cinalis  (Valerian) is a perennial herb containing essential oils, which 
provide active ingredients promoted as helping with sleep, restlessness, and anxiety. 
It was studied in a randomized, placebo-controlled trial and had no effect on quality 
of sleep but did show positive effects on fatigue and drowsiness  [  83  ] .  

   Ginseng 

 The potential mechanisms of cancer prevention with ginseng are not well known, 
but ginseng may activate nuclear factor kappa B and extracellular kinase, inhibit cell 
proliferation, and induce apoptosis  [  84  ] . A randomized, prospective study was per-
formed to determine the anticarcinogenic effects of red ginseng ( Panax ginseng ) 



1357 Integrative Therapies for People with Lung Cancer

extracts compared to placebo in 643 participants with chronic atrophic gastritis who 
were followed for cancer incidence over 11 years. During the follow-up period, 24 
cancers were detected, with 6 lung cancers in the placebo group and 2 lung cancers 
in the red ginseng group (RR = 0.54; 95% CI 0.23–1.28;  P  = 0.13)  [  84  ] . A pilot study 
was conducted of American ginseng ( Panax quinquefolius ) to evaluate the effect of 
three different dose levels on cancer-related fatigue when compared to placebo. 
This pilot study of diverse cancer patients showed reduced cancer-related fatigue (as 
measured by the Brief Fatigue Inventory) and tolerable toxicity; further studies will 
be needed to confi rm results  [  85  ] .   

   Manipulative and Body-Based Practices 

 Manipulative and body-based practices focus on interventions that affect the body 
systems including the bones, soft tissues, and circulatory and lymphatic systems. 
Interventions include chiropractic medicine, massage, and refl exology. Chiropractors 
use their hands and other devices to apply controlled force to a joint, moving it 
beyond the usual range of motion. Chiropractic medicine is commonly used for 
low back pain in a healthy population but is not advised for lung cancer patients 
who have bone metastases because of vulnerability to fracture and spinal cord 
injury. Massage is a more common intervention offered in integrative therapy clinics 
because of its ability to increase patients’ relaxation and improve overall quality 
of life. 

   Massage 

 Massage is the manipulation of muscles and other soft tissues of the body with the 
practitioner’s hands or fi ngers. Massage is used primarily to relieve pain, reduce 
stress, increase relaxation, and improve general well-being. In patients with cancer, 
massage has been found to reduce stress, pain, fatigue, depression, and anxiety 
 [  86–  92  ] . However, most of these studies were not specifi cally conducted in patients 
with lung cancer.  

   Refl exology 

 Refl exology is the practice of applying pressure to the feet and hands based on a 
system of zones and refl ex areas that refl ect an image of the entire body, with a 
premise that such work effects a physical change in specifi c areas of the body. This 
intervention has been found to signifi cantly reduce pain intensity and anxiety in 
patients who have metastatic cancer  [  93  ] .   
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   Energy Medicine 

 Energy medicine involves manipulation of energy fi elds to improve health. These 
modalities are collectively termed by NCCAM as “biofi eld therapies” and include 
the practices of therapeutic touch (TT), healing touch, and Reiki. Although many of 
these practices have been used since ancient times for the purpose of healing physi-
cal disorders, there has been a recent resurgence of interest in these modalities in the 
clinical and hospital setting. Studies testing biofi eld therapies are sparse, in part due 
to a lack of research funding to conduct large-scale randomized controlled trials in 
this area. However, integrative therapy clinics may offer therapeutic touch as one of 
the complementary therapies because of perceived safety of the intervention with 
conventional therapy as well as frequent requests by patients  [  94  ] . 

   Therapeutic Touch 

 Therapeutic touch (TT) (also called “healing touch”) is a biofi eld therapy that 
promotes healing and reduces pain and anxiety. Practitioners place their hands on or 
near the patient in order to “manipulate” the patient’s energy fi eld. Aghabaite et al. 
found that pain, as measured by the Visual Analogue Scale (VAS), and fatigue, as 
measured with the Rhoten Fatigue Scale, were reduced with daily use of TT as 
compared to a control group in patients undergoing chemotherapy  [  95  ] . Post-White 
et al. found that healing touch and massage, when compared to presence alone or 
standard care, lowered total mood disturbance, fatigue, and pain in patients receiv-
ing chemotherapy  [  96  ] . However, other studies have found that TT did not signifi -
cantly impact pain or fatigue in oncology patients  [  97,   98  ] . TT interventions lost 
some credibility when a 9-year-old girl, Emily Rosa, decided for her science project 
to investigate in a blinded study whether TT practitioners were able to actually 
perceive a human energy fi eld; she found that experienced practitioners were not 
able to correctly identify the patient’s energy fi eld  [  99  ] .  

   Reiki 

  Reiki  is a spiritual practice developed in 1922 by Japanese Buddhist Mikao Usui. 
It uses a technique commonly called “palm healing” as a form of biofi eld therapy—
practitioners claim to transfer healing energy in the form of  ki  through the palms. 
A small randomized clinical trial examined the effects of Reiki vs. a control group 
for patients with advanced cancer and found a positive outcome on pain for the 
Reiki group  [  100  ] . Another pilot, crossover Reiki study in a diverse group of oncol-
ogy patients found reductions in pain over a 2-week intervention period; however, 
these reductions were not signifi cantly better than the control group  [  101  ] . 

 A recent review by Jain and Mills found evidence for positive effects of biofi eld 
therapies on acute cancer pain. However, there is confl icting evidence for long-term 
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pain, fatigue, quality of life, and physiologic effects. There have been very few studies 
conducted in this area, especially in light of the high utilization of these modalities 
by cancer patients. Further studies are necessary to evaluate their effi cacy for com-
mon symptoms in cancer  [  102  ] .    

   Implications of the Evidence and Science for Practice 

 Although the practice of complementary therapies is very common in patients with 
lung cancer, there are relatively few clinical studies that have been conducted to 
validate the safety and effi cacy of these therapies. Practice-based guidelines are 
available for professionals and oncology patients through the Society for Integrative 
Oncology, a nonprofi t, multidisciplinary organization committed to the study and 
application of complementary and botanicals for cancer therapy  [  18  ] . The American 
Cancer Society provides a comprehensive review of complementary and alternative 
cancer therapies that can be used by patients and clinicians to evaluate the current 
research on commonly used therapies  [  19  ] . In 2007, the WCRF reported on the 
effects of foods and nutrients on cancer risk, including a review of 32 case-con-
trolled studies, 25 cohort studies, and 3 randomized clinical trials  [  20,   21  ] . These 
sources should be used to guide physicians in their recommendations to patients. 

  Mind–body practices  are useful in reducing common cancer-associated side 
effects including fatigue, distress, mood disturbance, nausea, and vomiting and have 
been shown to improve some aspects of quality of life. However, there is limited 
information pertaining specifi cally to the lung cancer population and little data to 
show the impact of these practices on prevention, treatment, and survival. 

 Physicians should provide patients who are interested in  biologically based ther-
apies  with a framework for safely pursuing these therapies:

   Advise patients to check with a pharmacist, physician, registered nurse, or dieti-• 
cian about possible drug interactions with nutritional supplements.  
  Provide reliable sources of information regarding complementary modalities • 
(i.e., American Cancer Society, NCCAM, or WCRF).  
  Advise patients to get most of their nutritional intake from foods rather than • 
supplements. Eat a diet with a variety of fruits, vegetables, and whole grains to 
obtain phytochemical and minerals that might infl uence lung cancer incidence 
and recurrence.  
  Advise patients to obtain consultation from a registered oncology dietitian to • 
assist with questions about safety and effi cacy of supplements during lung cancer 
therapy.  
  Include documentation of intake of supplements and vitamins in patients’ medi-• 
cation records.    

  Manipulative and body-based therapies  such as massage are used to relieve pain, 
reduce stress, increase relaxation, and improve general well-being. In patients with 
cancer, massage reduces stress, pain, fatigue, depression, and anxiety. 
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 Positive effects have been found for  energy medicine  on acute cancer pain. 
However, there is confl icting evidence for chronic pain, fatigue, and quality of life. 
There have been very few studies conducted in this area relative to the high utiliza-
tion of these modalities by cancer patients. Further studies are necessary to evaluate 
their effi cacy for common symptoms in cancer. 

 General recommendations for practitioners who are providing care for lung 
cancer patients interested in complementary therapies are to:

   Assess patients’ use of complementary therapies and respect their choices about • 
using complementary or alternative therapies but inform them of the possible 
risks vs. benefi ts so that they can make informed decisions.  
  Refer patients to reputable and evidence-based integrative therapy programs • 
where available.     

   Directions for Future Research 

 More rigorous research is needed to determine the safety, effi cacy, and long-term 
outcomes of these modalities. Research effort should be made to conduct well-
designed randomized controlled trials to evaluate the effi cacy and safety of comple-
mentary therapies before widespread adoption in integrative therapy programs. 
Supplements and natural compounds are often perceived of as safe and effi cacious 
because they are easily obtained over the counter. However, many of these products 
contain active compounds that can interact and/or interfere with chemotherapy and 
other cancer therapies. Therefore, conduct of research should include evaluation of 
safety measures such as pharmacokinetic studies to determine effects on proven 
lung cancer therapies.  

   Summary and Conclusions 

 Research on both complementary and alternative therapies in oncology is in the 
infancy stage due to diffi culty designing high-quality randomized clinical trials, 
lack of funding, and the high rate of use of these interventions by patients prior to 
scientifi c evidence of their effi cacy.      
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  Abstract   The prevalence of integrative therapy usage after lung transplantation is 
high. The interest in seeking integrative therapies for better symptoms management 
and health maintenance is likely to grow given the overall symptom burden and 
psychological distress and complications after lung transplantation. However, 
empirical evidence regarding the effects and safety of particular integrated therapy 
practices in lung transplant populations is seriously lacking. Also unknown are the 
interactions between complementary and alternative therapies and the conventional 
medical therapies prescribed for lung transplantation. In this chapter, we present 
what little evidence exists to guide clinicians in advising lung transplant recipients 
regarding the safety and effi cacy of integrative therapy usage. Nonetheless, the suc-
cess of integrative therapies in other settings and populations demand that more 
attention be paid to this important area in the future.  

  Keywords   Lung transplantation  •  Symptom management  •  Integrative therapy  • 
 Complementary and alternative therapies  •  Mind–body practices      

   Overview and Introduction 

 Lung and heart-lung transplantations offer individuals with end-stage cardiopulmonary 
disease a chance for prolonged survival and improved quality of life  [  1  ] . Accordingly, 
the rate of lung transplantation procedures performed in the United States and 

    A.  D.   Dabbs, PhD, RN, FAAN   (*)
     School of Nursing ,  University of Pittsburgh ,   Pittsburgh ,  PA ,  USA    
e-mail:  ajdst42@pitt.edu  

     M.-K.   Song, PhD, RN  
     School of Nursing ,  University of North Carolina at Chapel Hill ,   Chapel Hill ,  NC ,  USA    

    S.  D.   Switzer, BSN  
     University of Pittsburgh School of Nursing ,   Camp Hill ,  PA ,  USA    

    Chapter 8   
 Integrative Therapies for Lung Transplantation 
Recipients       

       Annette   DeVito   Dabbs      ,    Mi-Kyung   Song   , and    Sheila   D.   Switzer      



146 A.D. Dabbs et al.

worldwide has increased markedly during the last decade  [  2–  4  ] . As of June 2009, 
more than 36,000 lung transplants had been performed worldwide, with nearly 
3,000 procedures performed annually  [  2  ] . This increase in lung transplantation has 
coincided with improvements in post-transplant survival. Unadjusted survival rates 
at 1, 3, 5, and 10 years post-transplant are currently 79, 63, 52, and 29%, respec-
tively. Since the implementation of refi ned organ allocations systems internation-
ally, including the Lung Allocation Score (LAS) System in the United States  [  5–  7  ] , 
reductions in the size of waiting lists, waiting time, and wait list mortality have also 
been realized  [  8  ] . Chronic obstructive pulmonary disease (36%), interstitial pulmo-
nary fi brosis (22%), cystic fi brosis (16%), and  a  

1
 -antitrypsin defi ciency emphysema 

(7%) were the major indications for lung transplantation during the period from 
January 1995 through June 2009  [  2  ] . Graft failure and non-cytomegalovirus (CMV) 
infections account for most early mortality, while deaths after the fi rst year are pri-
marily due to chronic rejection, also known as bronchiolitis obliterans syndrome 
(BOS), and non-CMV infections. Malignancies account for approximately 12% of 
deaths between 5 and 10 years post-transplantation. 

 Most lung recipients experience relief of symptoms from their underlying con-
dition, yet the typical course of illness after transplantation is punctuated by com-
plications, secondary illnesses, and side effects of the requisite life-long 
immunosuppression. Chronic comorbidities such as hypertension, diabetes mel-
litus, dyslipidemia, and renal dysfunction are common  [  9  ] . Few recipients escape 
acute rejection during the fi rst year  [  10  ] , and the development of BOS is common 
with as many as half of recipients developing BOS by year 5  [  2  ] . From the onset 
of chronic rejection until death, lung transplant recipients experience frequent 
emergency department visits, rehospitalizations, and intensive care unit (ICU) 
admissions to manage symptoms and organ dysfunction associated with chronic 
rejection and its treatment  [  11,   12  ] . Complications are rarely avoided and often 
undermine the health-related quality of life and survival benefi ts expected after 
transplantation  [  13  ] . 

 While the majority of recipients report signifi cant symptomatic improvements 
from pre- to post-transplantation  [  14  ] , quality of life remains signifi cantly lower 
than the normative mean in the physical and functional domains  [  15  ] . Furthermore, 
for a large proportion of lung and heart-lung recipients, the prevalence of symptoms 
is high relative to normative rates reported by healthy adults and exceeds levels 
reported by recipients of other solid organ transplants  [  16  ] . In the most comprehen-
sive assessment of symptom reports after lung transplantation to date  [  17  ] , 120 
recipients returning for routine transplant evaluations between 1 and 100 months 
post-transplant, reported, on average, 10.5 + 6.7 symptoms. They frequently 
described new physical and psychological symptoms, arising primarily from side 
effects of prolonged immunosuppression, complications such as infection and rejection, 
as well as the emotional demands of managing health and medical uncertainty post-lung 
transplantation  [  18  ] . 

 The success of lung transplantation at prolonging life demands that control of 
associated symptoms receive careful attention. This is imperative because relief of 
patient reported outcomes are themselves critical indicators of the utility and success 
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of lung transplantation  [  19,   20  ] . Furthermore, there are implications of uncontrolled 
symptoms beyond their impact on quality of life. Thoracic transplant recipients who 
experience symptoms and side effects are at increased risk for persistent medication 
nonadherence  [  21  ] . Table  8.1  presents the most frequently endorsed symptoms 
compiled from multiple empirical studies of symptoms after lung transplantation 
 [  16,   17,   22–  24  ] .   

   State of the Evidence on Integrative Therapies 
in Lung Transplantation 

 Poor symptom management and uncontrolled medication side effects are among the 
primary reasons persons with chronic illnesses seek integrative therapies  [  25–  30  ] . 
Yet in spite of the high symptom burden reported by lung transplant recipients, little 
is known about the extent to which lung transplant recipients use complementary 
and alternative therapies. In fact, there is extremely limited evidence related to the 
use of integrative therapies to treat or manage symptoms, illness, or conditions after 
lung transplantation. After an exhaustive literature search, only three studies  [  31–
  33  ]  were found regarding the frequency of integrative therapy usage among organ 
transplant recipients in the United States, and all were single-center-based surveys. 
Another publication reported on a survey of 356 renal transplant recipients’ use of 
such therapies in Switzerland  [  34  ] . Finally, there have been two published guide-
lines for over-the-counter medication use: one for solid organ transplant recipients 
 [  35  ]  was published nearly two decades ago, and therefore, contents are likely out of 
date; the other was limited to cardiac transplant recipients  [  36  ] . Only two studies 

   Table 8.1    Most frequently reported symptoms 
after lung transplantation (listed alphabetically) 
 [  16,   17,   22–  24  ]    

 Anxiety symptoms 
 Cough 
 Depressive symptoms 
 Diarrhea 
 Fatigue 
 Headache 
 Heartburn 
 Leg cramps 
 Nausea 
 Pain, incisional 
 Pain, lower back 
 Shortness of breath 
 Sleep problems 
 Sputum 
 Weakness 
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examined the effectiveness of mind–body practices among solid organ recipients, 
including lung recipients  [  37,   38  ] . No studies were identifi ed that evaluated the 
impact of any other integrative therapies, including biologically based practices, 
manipulative and body-based practices, or energy medicine practices. 

 The prevalence of integrative therapy usage, particularly herbal medicines and 
food supplements, among solid organ transplant patients was fi rst reported by Crone 
and colleagues in 1997  [  31  ] . Both pre- and post-transplant patients ( N  = 323) partici-
pated in the survey, including 79 cardiothoracic patients (24.4% of the total), only 
four of whom were lung transplant patients. In this study, 20% of the sample reported 
using some type of integrative therapy. However, the specifi c modalities used, for 
what symptoms or conditions, and data regarding their effectiveness and safety were 
not reported. 

 The only study of the frequency of integrative therapy usage among lung trans-
plant recipients was conducted by Matthees and colleagues  [  32  ] . This mail survey 
included 99 lung transplant recipients: the median age of the sample was 52.1 years, 
58% were women, 99% were white, 64% completed at least some college educa-
tion, and months since transplant ranged from 9 months to 10.3 years. In this study, 
89% of the sample reported using at least one integrative therapy modality: 68.7% 
used prayer, 43.4% used support groups, 43.4% used a mind–body therapy (e.g., 
relaxation techniques, meditation), 23.2% used a manipulative therapy (e.g., mas-
sage, chiropractic), 41.4% used a biologically based therapy (e.g., herbals, megavi-
tamins), and 17.2% used other (e.g., energy, acupuncture, homeotherapy). Of these 
users, 63.4% reported their use to their healthcare provider. The primary reasons for 
using integrative therapies were to relieve anxiety and other symptoms and to main-
tain overall health. Nearly 70% of integrated therapy users reported benefi ts ranging 
from “quite effective” to “extremely effective.” Similar to the fi ndings of the most 
recent National Health Interview Survey on the Use of Complementary and 
Alternative Medicine Use in the United States conducted by the National Centers 
for Disease Control and Prevention  [  27  ] , lung transplant recipients who used inte-
grative therapies were more likely to be female and college-educated. No signifi cant 
difference was found between integrative therapy users and nonusers in their level 
of adherence to the medical regimen (e.g., immunosuppressive medications) or 
health-related quality of life. A limitation of this study is that data regarding tar-
geted symptoms, effectiveness, and safety for particular integrative therapy prac-
tices among lung transplant recipients were not reported. 

 In comparison, a survey of integrative therapy use in 32 liver transplant recipi-
ents  [  33  ]  reported that 34.4% used a form of integrative therapy, and among those 
who used integrative therapies, 45% were using herbal products for improving liver 
function. A survey of renal transplant recipients in Switzerland  [  34  ]  reported that of 
356 respondents, 11.8% used integrative therapies, and the most frequently used 
types were homeopathy (42.9%) and Chinese medicine (23.8%). Although these 
surveys shed light on the frequency of integrative therapy use among transplant 
populations, systematic evaluations are lacking regarding the prevalence of specifi c 
practices, their effectiveness and safety. 
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  Mind–body practices . Mindfulness meditation was the only mind–body practice 
evaluated in any solid organ transplant population  [  37–  39  ] . Using a pre- and post-
test design, Gross and colleagues  [  37  ]  examined the preliminary effects of a mind-
fulness-based stress reduction (MBSR) intervention on self-reported depression, 
anxiety, sleep, illness-intrusiveness, and transplant-related stress in a pilot sample of 
20 organ transplant recipients (only two of whom were lung transplant recipients). 
The intervention included group training in types of meditation and gentle hatha 
yoga for 2.5-h sessions for 8 weeks. Participants were instructed to practice the 
program 5 days per week for 45 min per day using audiotapes and were assessed at 
the completion of the intervention and at 3 and 6 months post-intervention. Compared 
to baseline, depressive symptoms (Center for Epidemiologic Studies Depression 
Scale, CES-D) improved signifi cantly at the completion of the intervention (mean 
score from 12.95 to 7.47,  p  < 0.01). State-Trait Anxiety Inventory (STAI) scores 
signifi cantly improved at 3 months post-intervention only (mean score from 33.16 
to 29.18,  p  < 0.05). Sleep quality (Pittsburgh Sleep Quality Index, PSQI) improved 
statistically signifi cantly at all time points; however, mean scores remained at > score 
5, indicating “poor sleep.” The illness–intrusiveness rating scores did not change 
after intervention. The overall transplant-related stress scores only marginally 
improved at 6 months post-intervention (from 25.79 to 22.05,  p  < 0.05). 

 The same MBSR intervention was further evaluated in a full-scale trial for its 
long-term effects on primary outcomes of self-reported anxiety (STAI), depression 
(CES-D), and sleep quality (PSQ), and secondary outcomes of health-related qual-
ity of life (mental and physical summary scores of the Short-Form 12 version of the 
Health Survey and Bodily Pain and Vitality subscales of the Short Form 36 Version 
of the Health Survey) and visual analogue scales of perceived health, quality of life, 
and global health state  [  38,   39  ] . The sample included 26 lung or heart, 26 liver, and 
98 kidney and/or pancreas transplant recipients in an intent-to-treat, controlled trial 
with a two-staged randomization. Recipients were stratifi ed by use of medications 
for anxiety, depression, or sleep disturbances in the past year and initially random-
ized equally within strata to three groups: MBSR, health education, or delayed 
intervention (waitlist) control. Recipients who were randomized to the waitlist were 
randomized again after 6 months to either MBSR or health education. MBSR and 
health education classes were held in parallel. Both interventions were composed of 
8 weekly, 2.5-h training sessions. The outcomes were assessed at baseline, 8 weeks, 
6 months, and 1 year. Outcome analyses included all randomized recipients ( n  = 122) 
who completed one or more follow-up evaluations after fi nal assignment to MBSR 
( n  = 67) or health education ( n  = 60). Demographic characteristics and baseline 
scores for outcomes of interest were equivalent between the three groups. Of note, 
baseline anxiety, depression, and sleep disturbances exceeded clinically meaningful 
levels in 39, 38, and 42% of recipients, respectively. Results revealed that the MBSR 
group reported fewer symptoms of anxiety (F[1, 108] = 5.21,  P  = 0.02) and sleep 
problems (F[1,106] = 5.28,  P  = 0.02) than health education and waitlist groups over 
time with medium treatment effects. These reductions were detected as early as 8 
weeks and sustained through 1 year after the intervention. Symptom reductions in 
the health education group were smaller and not sustained. Depressive symptoms at 
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1 year remained signifi cantly lower than baseline levels in the MBSR group; 
 however, the difference in depressive symptoms between MBSR and health educa-
tion groups did not reach statistical signifi cance (effect size = 0.41,  P  = 0.08). Both 
groups reported improvements in secondary outcomes, but benefi ts were more dura-
ble within the MBSR group. Improvements in vitality were signifi cantly higher in 
MSBR group at 1 year (effect size = 0.59,  P  < 0.01). Correlations between better 
adherence to MBSR (participation in >5 training sessions and more home practice 
time) and changes in sleep, depression, and mental dimensions of quality of life 
were in the expected direction; however, adherence was only signifi cantly corre-
lated with reduced anxiety and increased vitality (coeffi cients = 0.3–0.4,     P  < 0.01). 
Comparisons to the waitlist group confi rmed the impact of MBSR on both symp-
toms and quality of life, whereas health education improvements were limited to 
quality-of-life ratings. The authors concluded that MBSR reduced distressing symp-
toms of anxiety, depression, and poor sleep and improved quality of life with ben-
efi ts sustained over 1 year. The health education program provided fewer benefi ts, 
and effects were not as durable. MBSR is a relatively inexpensive, safe, and effec-
tive community-based intervention. 

  Biologically based practices . No reports regarding the effectiveness and/or safety of 
any biologically based practices for lung transplant recipients or any other solid 
organ transplant populations were identifi ed. 

  Manipulative and body-based practices . There are no reports regarding the effec-
tiveness and/or safety of any manipulative and body-based practices for lung trans-
plant recipients or any other solid organ transplant populations. 

  Energy medicine . There are no reports regarding the effectiveness and/or safety of 
any energy medicine practices for lung transplant recipients or any other solid organ 
transplant populations.  

   Implications of the Evidence and Science for Practice 

 Overall symptom burden, psychological distress, and complication rates are high 
after lung transplantation, as is the reported use of integrative therapies among lung 
transplant recipients. Yet, only one type of integrative therapy, MBSR, has been 
systematically evaluated and found to be successful in reducing anxiety, depression, 
and sleep disturbances in solid–organ transplant recipients, including lung trans-
plant recipients. While many mind–body, manipulative and body-based, and energy 
medicine practices have been proven to be safe and effective for a wide variety of 
symptoms and conditions in other settings and populations, and therefore likely to 
be safe for use after lung transplant, empirical studies in lung transplant recipients 
are lacking. However, there is too little evidence to guide clinicians in advising lung 
transplant recipients regarding the type, dose, duration, interactions, and contraindi-
cations of specifi c biologically based therapies (e.g., herbals and dietary supple-
ments). Therefore, the need for empirical trials of the effects and safety of additional 
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integrated therapy practices after solid organ transplantation and in lung transplant 
recipients in particular is paramount. 

 Most clinicians report concerns about the impact of complementary and alter-
native therapy usage on recipients’ adherence to prescribed therapies and the 
potential or unknown interactions between biologically based therapies (e.g., 
herbals and dietary supplements) and conventional medications. However, as 
Matthees and colleagues suggested  [  32  ] , most post-lung transplant recipients who 
use integrative therapies are likely to use them as complementary to managing 
symptoms and conditions rather than using integrative therapies as a substitute for 
their prescribed medical regimens. Therefore, there is a need for clinicians to keep 
the dialogue open, assess potential usage, and explore potential interactions and 
application of integrative therapies as adjuvant and complementary to the tradi-
tional medical regimen.  

   Directions for Future Research 

 The burden of symptoms is high after lung transplantation, arising primarily from 
side effects of prolonged immunosuppression, complications such as infection and 
rejection, as well as the emotional demands of managing health and the uncertain 
prognosis for continued organ function  [  16–  18,   22–  24  ] . The literature also indicates 
that subclinical psychological symptoms and distress improve little over time and 
that episodes of mood and anxiety disorders in lung transplant recipients are often 
severe but tend to be undertreated  [  40  ] . Furthermore, when the impact of concurrent 
medical complications was controlled, lung and heart-lung recipients with elevated 
psychological distress remained signifi cantly more likely to report more physical 
symptoms and physical impairment  [  16  ] . Since many integrative therapies are 
known to safely reduce symptoms of anxiety, depression, and general psychological 
distress in a wide variety of populations, future research regarding which specifi c 
integrative therapies are most likely to be safe and effective in reducing psychologi-
cal distress among lung recipients appears to have the most promise for improving 
the quality of life for lung transplant recipients.  

   Summary and Conclusions 

 Integrative therapy usage after lung transplantation is high, and interest in seeking 
integrative therapies for better symptom management and health maintenance is 
likely to grow. However, empirical evidence of the effects and safety of particular 
integrative therapy practices in lung transplant populations is seriously lacking. 
Also unknown are the interactions between integrative and conventional medical 
therapies. Currently, there is too little evidence to guide clinicians in advising lung 
transplant recipients regarding integrative therapy usage. Yet, the success of integrative 
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therapies in other settings and populations, particularly in reducing symptoms of 
psychological distress, coupled with the overall symptom burden, psychological 
distress, and complication rates after lung transplantation, demand that more atten-
tion be paid to this important area in the future.      
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  Abstract   The intensive care unit (ICU) is a highly technical environment where 
providers gravitate toward cutting-edge equipment to cure patients. It is becoming 
increasingly evident, however, that integrative therapies may be important adjunc-
tive therapies to maximize care and healing of the critically ill patient. With approx-
imately 55,000 patients in the ICU on any given day in the United States, use of 
integrative therapies is an area that has potential to have signifi cant impact on both 
outcomes and satisfaction of ICU patients. This chapter will provide a general over-
view of the four main categories of integrative therapies and a more in-depth review 
of four selected integrative therapies that are currently in use or being explored in 
critical care. These therapies include music therapy, early mobility in mechanically 
ventilated patients, animal-assisted therapy, and the use of probiotics in the preven-
tion of ventilator-associated pneumonia.  

  Keywords   Integrative therapies  •  Critical care  •  Mechanical ventilation  •  Music 
therapy  •  Animal-assisted therapy  •  Early mobility  •  Probiotics      

   Introduction 

 The intensive care unit (ICU) is a highly technical environment in which providers 
can lose sight of the person in the bed given the amount of technology that sur-
rounds them. Intensive care providers gravitate toward technical, cutting-edge ther-
apies to cure patients. However, it is becoming increasingly evident that integrative 
therapies may be important adjunctive therapies to maximize care and promote 
healing of the critically ill patient. 
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 Use of complementary and alternative medicine (CAM)—also known as 
integrative therapies—is increasing in the United States  [  1  ] . The National Center 
for Complementary and Alternative Medicine (NCCAM) continues to use the term 
CAM, while there is increasing use of the term “integrative therapies.” (These two 
terms will be considered interchangeable for the purposes of this chapter.) CAM is 
defi ned as a diverse array of healthcare products and practices that are generally not 
considered part of mainstream, traditional Western medicine  [  2  ] . Typically, four 
main categories of CAM are identifi ed: mind–body practices, biologically based 
practices, manipulative and body-based practices, and energy-based practices. 
Though there is scientifi c evidence available for some of these therapies, in general, 
there is a dearth of rigorous research that clearly answers questions about safety and 
effi cacy for most of these therapies and even less research evidence in the popula-
tion of critically ill patients. 

 The 2007, National Health Interview Survey showed that 38% of American 
adults used some form of CAM the preceding 12 months  [  1  ] . This translates into 83 
million adults who spent $33.9 billion on CAM therapies out of pocket. More than 
11% of total out-of-pocket spending for health care is used for CAM. Approximately 
354 million visits were reportedly made to CAM practitioners in those 12 preceding 
months, costing $11.9 billion. Types of therapies used vary over time. For example, 
use of nonvitamin, nonmineral natural products, deep breathing exercises, and yoga 
increased between 2002 and 2007, while therapies for head and chest colds decreased 
during that same period. Women, those with higher incomes, and those with more 
education were more likely to report use of CAM therapies. In addition, many 
Americans are using CAM to treat conditions such as back, neck, and joint pain—
conditions that can easily continue or be exacerbated during a critical illness  [  1  ] . 
This survey demonstrates that patients and families are increasing their use of inte-
grative therapies in daily life. It can be presumptuous of critical care providers to 
believe that just because patients cross the threshold of the hospital does not mean 
they will not want to use these therapies in the hospital.  

   The Critical Care Environment 

 More than fi ve million patients are admitted annually to the nearly 6,000 ICUs in 
the United States  [  3,   4  ] . The approximately 55,000 patients in an ICU on any given 
day are admitted for a variety of reasons but primarily for respiratory insuffi ciency/
failure, postoperative management, ischemic heart disease, sepsis, and heart failure 
 [  3,   4  ] . There is increasing pressure to transition patients through their hospital 
course, including their ICU stay, as expeditiously as possible. Longer lengths of 
stay translate into higher health costs as well as increasing the risk for patients 
to acquire a nosocomial complication. In addition, health-care facilities are empha-
sizing focus on patient and family satisfaction with their hospital stay and care. 
It behooves health-care providers to explore all options for maximizing healing and 
outcomes for critically ill patients for all the above reasons. 
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 Use of integrative therapies is an area that has potential to impact both outcomes 
and satisfaction of ICU patients. The critical care environment may be especially suit-
able for exploration of the impact of integrative therapies on improving the critically 
ill patient’s course of illness. Multiple stressors impact the critically ill  [  5  ] , including 
noise in the environment from monitor alarms, ventilator noise at the head of the bed, 
conversations of the multiple care providers that can occur both in the room over the 
patient as well as in the hallways and at the desk, and the continuous artifi cial lighting 
in the ICU with little night/day variation. Critically ill patients frequently experience 
discomfort and pain from procedures and invasive equipment  [  5  ] .  

   Intersection of the Stress Response and Integrative Therapies 

 With the most frequent ICU admission diagnosis being respiratory insuffi ciency/
failure as noted above, many patients are intubated and mechanically ventilated at 
some point in their ICU stay. While any patient in an ICU can experience unpleasant 
sensations and potential for increased anxiety, patients who are mechanically venti-
lated (MV) are particularly at risk for experiencing stress. Mechanical ventilation 
can be a painful, uncomfortable, terrifying experience. Patients who are MV report 
stressors such as discomfort from the endotracheal tube, fear, anxiety, immobility, 
isolation, lack of control, loneliness, lack of sleep, spells of terror, loss of control, 
and stress at the inability to communicate with others  [  6–  9  ] . 

 The physiologic response to stress activates the sympathetic nervous system 
releasing adrenaline from the adrenal medulla. This results in an increase in blood 
pressure, heart rate, respiratory rate, and an increase in anxiety  [  10  ] . Unrelieved 
stress can cause long-term symptoms that can impact patient recovery  [  11,   12  ] . 
Patients often receive sedation to ameliorate the anxiety that can trigger this stress 
response. Unfortunately, use of sedation in MV patients can have potentially delete-
rious effects. Oversedation can result in respiratory depression, hypotension, muscle 
weakness, changes in mental status, and decreased gut motility  [  6,   11,   13  ] . Use of 
continuous sedation can result in prolonged requirement of the ventilator,  [  14,   15  ]  
placing patients at risk for development of ventilator-associated pneumonia and 
increased costs. The possibility of supplementing or supplanting traditional sedative 
use with use of integrative therapies is appealing as an opportunity to prevent the 
risk of nosocomial complications and delay in healing. Integrative therapies provide 
the possibility to ameliorate the stress response through promotion of relaxation and 
an opportunity to “escape” from what can seem like an endless barrage of alarms, 
noises, bright lights, frequent manipulation, and interruptions in the critical care 
environment. Other integrative therapies may serve as adjuncts that can directly 
impact physiological status, such as nutritional supplements. 

 Very few integrative therapies have been rigorously researched in critically ill 
patients. The critical care environment is a diffi cult one in which to carry out ran-
domized controlled trials (RCTs) without encountering recruitment challenges such 
as patients who are able to give consent, changing physiologic stability of subjects, 
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and potential for deviation from the protocol  [  16  ] . Integrative therapy researchers 
may be hesitant to conduct protocols in this challenging environment. 

 Despite the lack of extensive research evidence for integrative therapies and the 
relatively new concept of developing integrative therapy programs in ICUs, health-
care providers do show an interest in providing these therapies to patients. In a 
national survey of critical care nurses, the vast majority were interested or very 
interested in offering integrative therapies to their patients in ICUs (91.1%)  [  17  ] . 
However, many reported multiple barriers to the use of integrative therapies includ-
ing lack of knowledge and training, lack of equipment, lack of time, unavailability 
of credentialed providers, and reluctance on the part of physicians, peers, and them-
selves  [  17  ] . 

 This chapter will provide a general overview of the four main categories of inte-
grative therapies and a more in-depth review of four selected integrative therapies 
that are currently in use or being explored in critical care—some with a growing 
body of evidence and some just beginning to have research evidence reported. These 
therapies include music therapy, early mobility in MV patients, animal-assisted 
therapy (AAT), and the use of probiotics in the prevention of ventilator-associated 
pneumonia.  

   Mind–Body Practices 

 NCCAM defi nes mind–body integrative practices as those interventions that pro-
mote the connection between the mind, body, and behavior to improve physiologic 
functioning and health  [  2  ] . Examples of mind–body practices include meditation, 
progressive relaxation, and guided imagery. Mind–body practices can be a challenge 
for ICU patients if the therapy requires focus on the part of the patient for any length 
of time. Very few studies of mind–body practices have been carried out in critically 
ill patients though some research has been done in the cardiovascular population. 

 Seskevich et al.  [  18  ]  examined the use of integrative therapies in patients under-
going percutaneous coronary interventions (PCI) and the effects on mood and per-
ceived stress. A sample of 108 patients were randomly assigned to receive one of 
fi ve interventions—guided imagery, stress management (slowed breathing and 
repeated mental phrase), healing touch, intercessory prayer, and standard care. 
There was a signifi cant decrease in self-reported worry (30%) in patients receiving 
guided imagery, stress management, and healing touch compared to the other two 
groups. In fact, the reported level of worry actually increased 16% in the standard 
care patient group as the patients got closer in time to the actual PCI procedure. 
There was no change in reported level of worry in the intercessory prayer group. 
There were no signifi cant differences between groups in other of the other mood 
states measured (happiness, hope, calm, satisfaction, sadness, feeling upset, or 
shortness of breath). 

 In a review of integrative therapy studies in cardiac surgical patients, Casida and 
Lemanski  [  19  ]  reported that fi ve studies demonstrated a signifi cant decrease in 
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anxiety with use of guided imagery  [  20–  24  ] . In addition, some of the studies also 
demonstrated a signifi cant decrease in pain in this population  [  21,   23,   24  ]  and a 
decreased length of stay  [  21,   22,   24  ] . Even though there is increasing work being 
done with guided imagery in the cardiac surgery population, the authors acknowl-
edge that the research studies frequently lack statistical power and high-level quality 
designs  [  19  ] . Music therapy and AAT are arguably some of the most studied mind–
body practices and will be discussed in more depth. 

   Music Therapy 

 Music therapy has some of the most research and evidence of all integrative thera-
pies for use in MV ICU patients. It has been studied in a variety of procedural situ-
ations and is starting to be researched more consistently in the MV population. It is 
believed that music works both physiologically and psychologically to ameliorate 
the stressors of MV patients. By using music that is between 60 and 80 beats a min-
ute with a fl owing rhythm and pleasing harmonies, the body may trend toward 
entrainment, a synchronization of body rhythms with those of the music  [  10,   25  ] . 
Entrainment of body rhythms can thus diminish the sympathetic nervous system 
response, resulting in decreases in heart rate, respiratory rate, skeletal muscle 
tension, and oxygen consumption, and gastric and sweat gland activity  [  10,   25  ] . 

 Music is thought to also have an affective component in patient response. Music 
can have an anxiolytic component, provide distraction from painful procedures and 
from the stress-invoking environment and situation, and promote relaxation and 
sleep by approximating a peaceful atmosphere  [  6,   12  ] . The consistent fl owing 
rhythm may induce a hypnotic effect  [  13,   16  ] . Auditory stimulation with music, 
rather than the potentially stress-invoking noise of the ICU, can affect the limbic 
system, reducing the transmission of negative feelings by neurotransmitters  [  10, 
  16  ] . This can thus lead to a relaxation response, as evidenced by decreases in anxi-
ety, heart rate, respiratory rate, and blood pressure. 

 While research evidence to date is promising for the use of music with MV 
patients in decreasing anxiety, results have been mixed. Studies have shown a 
consistent decrease in anxiety  [  10,   12,   13,   26,   27  ] , heart rates  [  10,   11,   13,   27,   28  ] , 
and respiratory rates  [  10,   12,   13,   27–  29  ] . There have been inconsistent results for 
systolic and diastolic blood pressures and oxygen saturation  [  26  ] . Many of these 
studies had small sample sizes, had differences between types of music with patients, 
and may or may not have solicited patient input as to the type of music, were not 
RCTs, or had varying lengths and numbers of music listening sessions. 

   Implications for Practice Related to Music Therapy in Critical Care 

 Despite the lack of rigorous evidence to unequivocally support the use of music 
therapy, there is enough evidence to support its use in the critical care environment. 
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It is a safe and relatively easy therapy to implement and is easy to engage patients 
and families  [  10,   25,   26  ] . Collaboration with a trained music therapist, if at all fea-
sible, is ideal as this can optimize music as an interventional therapy rather than as 
simply another instance of background noise for patients  [  26  ] . Music therapists are 
skilled at implementing music that incorporates the entrainment criteria while also 
using music to which a patient prefers to listen. Music therapy can be a relatively 
inexpensive therapy to implement. The majority of costs are associated with pur-
chase of headphones, MP3 players, and maintaining a music library (see Table  9.1 ) 
 [  16,   26,   30  ] .   

   Considerations 

 There are multiple factors that infl uence responses to music—age, gender, cognitive 
function, severity of tress, anxiety, distress, pain, training in music, familiarity and 
preference for music, culture, and personal associations with music. An individual 
may have a unique imagery experience evoked by a particular piece of music  [  26  ] . 

 Having the patient listen to music that is not pleasing can heighten the stress 
response rather than lessen it. Similarly, if patients are not allowed to choose music 
they wish to listen to, they may inadvertently listen to music that evokes negative 
personal connotations or is linked to prior negative experiences. 

 While promoting relaxation as a goal, music therapy in combination with seda-
tives, pain medications, and vasoactive medications could result in untoward hemo-
dynamic changes.  

   Future Research Directions 

 There is still much research to be done in determining in the extent of music’s thera-
peutic effect in critically ill patients. Areas for future research should include explor-
ing answers to the optimal and minimal “dose” of music that is benefi cial, the 

   Table 9.1    Development of a music therapy program in critical care  [  16,   26,   30  ]    

 Educate staff about the defi nition of music therapy • 
 Develop a wide selection of music that meets criteria for entrainment (60–80 beats/min, • 
predictable dynamics, fl owing and regular rhythm, no sudden changes in tempo or dynamics, 
pleasing harmonies) 
 Allow patient to choose music to listen to • 
 Allow use of patient equipment • 
 Use headphones to block out background noise and optimize music experience • 
 Use MP3 players • 
 Allow for uninterrupted listening time • 
 Allow patient to choose times to listen but remember to offer music as they may not be able • 
to initiate themselves due to weakness or restrictions from invasive lines, tubes, etc. 
 Allow patient to determine length of listening session. Provide for at least 30 min if able • 
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number of sessions that optimize the relaxation response, carrying out larger RCTs, 
timing of music listening, exploring the interaction of sedative and pain medications 
during music intervention, and determining whether there is a cumulative effect to 
the use of music as an intervention, impact on mechanical ventilation days, and 
patient/family satisfaction  [  26  ] . There are also intriguing questions being posed 
about music listening having a direct effect on hormone responses and the hyper-
metabolic response of the critically ill that requires further exploration  [  25,   31  ] .   

   Animal-Assisted Therapy and Pet Visitation 

 The use of animal visitation was recognized as long ago as in Nightingale’s era and 
is another integrative therapy that can promote a healing environment for patients 
who are critically ill  [  32  ] . There are two distinct methods for using animals in this 
way: through a formal AAT program and visitation by patient-owned pets. AAT is 
“an intentional healing modality used to achieve therapeutic goals through facili-
tated interaction between patients and trained animals (as therapist) accompanied 
by human owners or handlers”  [  33  ] . AAT is a formal program where handlers train 
animals to visit residents of care facilities or hospital in-patients with the specifi c 
goal to improve cognitive and physical functioning  [  34  ] . Pet visitation is a circum-
stance where the patient’s own pet is allowed to visit the patient while they are in the 
hospital. 

 There is very limited research on the impact of AAT or pet visitation on patients’ 
physiological or psychological status. What evidence is available does point to the 
positive impact that the animal–human bond may have on patient response in both 
areas. Cole et al. performed an experimental research protocol comparing the impact 
of visits by volunteer dogs with a group receiving human volunteer visits and a 
control group of patients hospitalized with heart failure  [  35  ] . Visits lasted 12 min as 
tolerated by patients with signifi cant changes in hemodynamic readings. Patients 
who had visits by volunteer dogs showed decreases in right atrial pressure, systolic 
and diastolic pulmonary artery pressures, pulmonary capillary wedge pressures, and 
epinephrine levels during the visit compared to both the human volunteer visit and 
the control. In addition, these same patients demonstrated a signifi cant decrease in 
state anxiety and in norepinephrine levels after the volunteer dog visits compared to 
the other two groups. Stoffel and Braun  [  36  ]  documented patient testimonials in a 
research protocol utilizing AAT canine visits with hospitalized pediatric and adult 
patients. Patients reported a signifi cant increase in feelings of relaxation, calmness, 
and peace. Forty-nine percent of subjects reported a reduction in pain during the 
AAT visit. Also reported were improvements in attitude, an increase in energy, and 
improvement in temperature  [  36  ] . Both research groups recommend AAT as a via-
ble complementary therapy to explore as part of the patient’s plan of care. 

 In addition, Giuliano et al.  [  37  ]  reported on development of a pet visitation pro-
gram in critical care. While they report that they had no quantitative research data to 
formally evaluate the impact of the program, both staff and participant reports were 
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very positive about the success of pet visitations. They report that critically ill 
patients may experience loneliness, depression, and feelings of lack of emotional 
support. Pet visitation may be one therapeutic option that can mitigate those 
psychosocial issues. The American College of Critical Care Medicine has recog-
nized the role pet visitation can play in promoting a patient-centered critical care 
environment  [  38  ] . Their recommendations are that pets that are clean and properly 
immunized should not be restricted from visiting the ICU and recommend the 
development of unit guidelines to accommodate that practice. Patients may not be 
the only ones receiving benefi t from either AAT or pet visitation programs. Nurses 
also reported that animals in the work environment made it a happier and more 
interesting place and reported that it had no negative impact on the working environ-
ment  [  33  ] . 

   Implications for Practice Related to Animal Therapy in Critical Care 

 Implementation of pet visitation program can be initiated through development of a 
policy and guidelines and education of staff about the process. A plan should be in 
place for preparatory work prior to the visit. Implementation of an offi cial AAT 
program can be more complex as a process for animal and handler assessments and 
ongoing evaluation need to be in place in addition to the policy and guidelines. 
Implementation of animal visitation can be inexpensive to develop. For pet visita-
tion, the majority of the cost may be associated with the time needed to prepare for 
and closely monitor the animal during the visit. For an offi cial AAT program, there 
are some costs associated with screening handlers and animals that will come into 
the institution to visit patients and maintaining information on continued appropri-
ateness of participants. Typically, handlers and animals are volunteers, providing a 
cost-effective therapy  [  34  ] . 

 Both the Centers for Disease Control and Prevention and the Association for 
Professionals in Infection Control and Epidemiology (APIC) have published rec-
ommendations for allowing animal visitation in hospital inpatient areas  [  39,   40  ] . 
Highlights of the recommendations call for limiting visits to domestic companion 
animals and prohibiting visits by animals such as primates, reptiles, hamsters, and 
gerbils; utilizing hand hygiene principles before and after animal contact; and ensur-
ing that animals are appropriately vaccinated, clean, and healthy (see Table  9.2 )  [  34, 
  38–  40  ] . Refer to APIC Guidelines for more in-depth information about institution 
of both pet visitation and AAT programs  [  40  ] .   

   Considerations 

 ICUs who allow animal visits should have plans in place for potential risk of animal 
bites or scratches or for animals which become excitable or out of control. Consider 
the access routes of animals to and from units to avoid potential inadvertent interac-
tions with the public or other patients. Patient-owned animals should visit only their 
owner and not other patients  [  40  ] .  
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   Future Research 

 More research is needed regarding the impact of animal visitation, both through 
AAT programs or patient-owned pets. Areas of exploration should include impact 
of animal visitation on patient stress response and symptoms, impact on weaning of 
MV patients, satisfaction levels of patients involved with animal visitation, impact 
on ICU and hospital length of stay, morbidity, mortality, and quality of life.    

   Manipulative and Body-Based Practices 

 NCCAM defi nes manipulative and body-based integrative therapies as those thera-
pies focused on body structures and systems—for example, joints, soft tissues, 
bones, and circulatory and lymphatic systems  [  2  ] . Spinal manipulation falls into this 
category but will be rarely used in the critically ill patient. The other common inter-
vention in this category is massage therapy. 

 Massage had traditionally been a routine component of care provided by nurses 
but has become infrequently provided despite the research that has shown it to be 
benefi cial to patients  [  41  ] . Benefi ts of massage have been shown to include decreases 
in heart rate, respiratory rate, muscle tension, and anxiety  [  42  ] . Even a 5-min foot 
massage can decrease blood pressure, heart rate, and respiratory rate during the 
intervention in critically ill patients  [  43  ] . Though the results were transient in the 
study, patients expressed very positive psychological effects from the intervention. 
As little as 5–10 min of massage prior to bedtime can improve both the quality and 
quantity of sleep  [  44  ] . Patients receiving massage slept longer, had longer periods 
of rapid eye movement (REM) sleep, and an improved sleep effi ciency. The mas-
sage promoted an increase in relaxation and a decrease in perception of pain  [  44  ] . 

   Table 9.2    Basic guidelines in implementing an animal visitation program  [  34,   38,   39  ]    

 Refer to APIC and CDC for more detailed recommendations  [  39,   40  ]  
 Minimize contact with animal saliva, dander, urine, and feces • 
 Perform hand hygiene both before and after animal contact • 
 Allow visits only from domestic companion animals that are pets and avoid visitation from • 
animals such as primates, reptiles, hamsters, gerbils, mice, hedgehogs, and other noncompan-
ion animals 
 Ensure animals are fully vaccinated and healthy • 
 Ensure pets have had veterinarian visit within the past year • 
 Prior to visit, encourage handler to brush/comb hair and bathe pet if needed • 
 Provide animal opportunity to urinate and defecate prior to visit • 
 Place disposable, water-proof barriers between the animal and the bed; if not available, a • 
sheet or towel can be used 
 Restrict animals from visiting areas such as dialysis, burn units, operating rooms, neonatal • 
nurseries, and medication or food storage, and preparation areas 
 Ensure that handler maintains control of the animal at all times • 
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Use of massage may have the potential to decrease the need for sedatives and 
hypnotics  [  41  ] . 

 In a descriptive study of hospitalized patients receiving twice-weekly massages, 
Smith et al.  [  45  ]  found that 98% of patients reported increased relaxation and more 
than 87% reported improved sense of well-being and positive mood with the therapy. 
Other positive reports included improved mobility, energy, and sleep and decreased 
pain and anxiety. 

 Research has also been conducted with the use of tactile touch (effl eurage) with 
critically ill patients. Tactile touch performed daily for 5 days in ICU patients 
resulted in signifi cant decreases in anxiety and diastolic blood pressure, though no 
differences in systolic blood pressure or heart rate  [  46  ] . 

 Clearly, massage has a continuing place in the care of critically ill patients. More 
research is needed to continue to defi ne optimal timing and length of massage ther-
apy and the effects and contraindications of its use. Protocols have been developed 
to assist providers in reinstituting massage as a part of nursing care  [  47  ] . Another 
intervention that could be considered a type of body-based practice is early mobility 
in MV patients. This is an increasing area of research and will be explored here in 
more depth. 

   Early Mobility in Mechanically Ventilated Patients 

 As increasing numbers of critically ill patients survive to be discharged from ICUs 
and hospitals, increased attention has been paid to the physiological status of these 
patients on discharge and the potential need for extended rehabilitation. These 
patients may frequently exhibit neuromuscular weakness related to prolonged 
immobility and muscle atrophy  [  48,   49  ] , though the exact cause of this condition is 
unknown. In some cases, this neuromuscular weakness can last as long as 1–2 
years  [  49  ] . 

 Development of ICU-acquired weakness can occur quickly, resulting in activity 
intolerance, particularly for those who are MV  [  50  ] . Varied reasons are hypothe-
sized as the cause for this ICU-acquired weakness. Immobility can lead to decreased 
muscle mass related to both diminished protein synthesis and proteolysis  [  48,   50  ] . 
Muscle atrophy can start to occur as quickly as 3 days in ICU patients who are 
maintained on bed rest  [  50  ] . A proinfl ammatory state can result in muscle damage 
from cytokine imbalance and shifting. Additionally, malnutrition may develop in 
critically ill patients who are unable to maintain adequate caloric intake or patients 
may arrive in a malnourished state on admission with potential for worsening dur-
ing their critical care stay  [  49  ] . 

 Patients exhibiting neuromuscular weakness can have prolongation of mechani-
cal ventilation and increased lengths of stay  [  49  ] , leading to a vicious cycle of ongo-
ing immobility. Early mobility and physical therapy may have a positive impact on 
avoiding the development or mitigating the extent of neuromuscular weakness in 
MV patients. 
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 There has been an increase in research the past 5 years with a focus on demon-
strating the feasibility, safety, and potential impact of early mobility in MV patients. 
There are currently wide variations in the extent of therapy provided to ICU patients 
across the United States, ranging from active and early engagement of interdisci-
plinary team members to those critical care areas waiting to initiate therapy after the 
patient is discharged from the ICU. 

 Several studies have demonstrated the feasibility and safety of early therapy and 
mobility of MV patients  [  51–  54  ] . These studies utilized a combination of interdis-
ciplinary team members to initiate and maintain early mobility including physical 
therapy (PT), occupational therapy (OT), respiratory therapy (RT), nursing, and 
nursing assistants. All studies also utilized standardized protocols that advanced 
activity from passive range of motion to sitting to standing to walking based on 
patient alertness, hemodynamic stability, and respiratory status  [  51–  54  ] . 

 Bailey et al. demonstrated that patients intubated for more than 4 days were able 
to ambulate >100 ft. at discharge from a respiratory ICU when early mobility with 
an interdisciplinary team was in place  [  51  ] . Morris et al. found an early mobility 
protocol through use of a Mobility Team was associated with more therapy sessions 
and a decrease in ICU and hospital length of stay for patients who survived to dis-
charge  [  52  ] . While several studies have enrolled patients who have been intubated 
for several days, Pohlman et al. demonstrated the feasibility of initiating a PT/OT 
protocol starting immediately after intubation. Even in this newly intubated medical 
ICU (MICU) population, therapy occurred on 90% of MICU days when patients 
were on mechanical ventilation  [  53  ] . Thomsen et al. demonstrated that when MV 
patients were transferred from their initial ICU to an ICU with an early mobility 
culture, they were three times more likely to be ambulating. They postulate that 
ICUs without an early mobility program may actually be imposing unnecessary 
immobility constraints on MV ICU patients  [  54  ] . 

 A key factor in all the above studies was the concomitant commitment to opti-
mize therapy and mobility sessions when sedation was interrupted. Even intermit-
tent sedative use was associated with a twofold decrease in the likelihood of 
ambulation  [  54  ] . Ensuring that patients are alert and able to engage in their therapy 
sessions is key to early mobility  [  51,   55  ] . Adverse events were uncommon in all of 
the studies and typically were oxygen desaturations, blood pressure and heart rate 
changes (which might have been normal response to exercise), and rare dislodge-
ments of tubes such as nasogastric and rectal tubes. 

   Implications for Practice with Early Mobility 

 There is increasing evidence that early mobility and initiation of therapy interven-
tion is feasible and safe in MV patients in ICUs  [  56  ] . A standardized protocol with 
clear guidelines about activity progression based on a patient’s neurological, cardio-
vascular, and respiratory status is one component of an early mobility program  [  55  ] . 
Simply having a protocol in place may increase the number and frequency of ther-
apy sessions initiated with MV patients  [  55  ] . 
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 Optimization of sedative use is a factor that should be closely addressed and 
aligned with implementation of a successful mobility program  [  55,   57  ] . 

 Medical centers that have early mobility programs for MV patients emphasize 
the fact that a culture that prioritizes mobility must be in place which takes a signifi -
cant amount of work to develop  [  49,   51,   55  ] . The program needs an interdisciplin-
ary team committed to collaboration. Medical centers were able to initiate teams 
dedicated to early mobility in the ICU without increasing personnel resources  [  51  ]  
or cost  [  51,   52  ] .  

   Considerations 

 The most frequently cited concern in initiating an early mobility program is for the 
safety of patients related to maintenance of intact tubes, an adequate airway, and 
hemodynamic stability. Teams can proactively develop clear plans for how to dimin-
ish these risk factors, a process for appropriately increasing activity levels, and a 
plan to quickly respond to adverse events (see Table  9.3 )  [  54,   56  ] . Studies men-
tioned above were able to successfully implement these programs with remarkably 
few adverse events and none that were life-threatening  [  51–  54  ] .   

   Future Research 

 An identifi ed weakness of the above studies is that very few are RCTs. Most have 
focused on the safety and feasibility of initiating an early mobility program with 
some short-term outcomes reported such as length of stay and cost. Future research 
should incorporate larger, multicenter samples; randomized controlled methodolo-
gies; development of standardized guidelines; identifi cation of patient characteris-
tics for prescription and tailoring of the intervention; and impact of early mobility 
on long-term outcomes and functional status  [  49,   51,   54,   58  ] .    

   Biologically Based Therapies 

 Biologically based therapies include use of nutrients such as herbal medicines, min-
erals, vitamins, and dietary supplements. While use of these products is becoming 
increasingly popular by the public, there can be signifi cant risks associated with 

   Table 9.3    Recommendations for implementing an early mobility program 
for mechanically ventilated patients in the intensive care unit  [  54,   56  ]    

 Develop interdisciplinary collaborative team • 
 Promote a culture of early mobility • 
 Address optimal sedative use • 
 Develop standardized guidelines for early mobility and activity • 
progression 
 Assess for and treat delirium • 
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their use as they are not regulated by the Food and Drug Administration, and 
products with similar ingredients can vary widely in concentration and dose. Herbal 
medicines and megavitamins are rarely used in the critical care population, but there 
is an increasing focus on the potential for specifi c nutritional supplements to posi-
tively impact the immune system and promote healing. 

 Perspectives on nutritional supplementation in the critically ill have started to 
shift toward administering them independently rather than relying on them as incor-
porated into parenteral or enteral nutrition. It is diffi cult to maintain adequate paren-
teral or enteral nutrition in ICU patients, and some key nutrients may require 
individual titration based on patient needs. Much of the recent focus has been on the 
effects and benefi ts of glutamine and selenium replacement, particularly as they 
relate to the function of the immune system. 

 A study on the use of “pharmaconutrients” administered separately from enteral 
nutrition was conducted by Beale et al.  [  59  ] . Septic patients received pharmaconutri-
ents (e.g., glutamine, vitamins C and E, beta-carotene, selenium, and zinc among 
others) daily for 10 days. Plasma levels of nutrients were measured to assess absorp-
tion, and organ function was assessed through use of the Sequential Organ Failure 
Assessment (SOFA) score. Results showed that the nutrients were successfully 
absorbed and well tolerated with signifi cant increases in key nutrient levels and amino 
acids by day 3 of administration. The combination of an immune-enhanced enteral 
formula with the nutrients resulted in signifi cantly faster improvement in organ func-
tion, as evidenced by improved SOFA scores. There were no signifi cant differences 
between groups in lengths of stay or development of secondary infections. 

 Dechellotte et al.  [  60  ]  studied the use of parenteral glutamine supplementation in 
ICU patients receiving parenteral nutrition in a multicenter trial. Findings included 
decreases in infectious complications (primarily a decrease in pneumonia) and 
hyperglycemia and fewer patients requiring insulin. There was a trend toward 
decreased length of time on mechanical ventilation, though this fi nding was not 
signifi cant. There were no differences in mortality, hospital length of stay, or ICU 
length of stay. 

 There have been confl icting results on the effectiveness of glutamine and sele-
nium use  [  61  ] . It is known that levels of these nutrients diminish in critical illness 
and sepsis. Glutamine has been found to be a safe nutrient to administer, and enough 
evidence exists that it is recommended to be parenterally supplemented in critically 
ill patients receiving parenteral nutrition  [  61  ] . There is insuffi cient data to recom-
mend parenteral supplementation in patients receiving enteral nutrition. Selenium, 
on the other hand, has a risk for toxicity with supplementation due to varying con-
centrations available with required conutrients. RCTs with selenium have been 
reported to be of low quality, and so recommendations for its use and dosing are not 
well developed  [  61  ] . 

 It may take years before research on key nutrients gives clear guidance on their 
use. There are multiple trace elements and amino acids to be evaluated along with 
their potential interplay. There is also the potential lack of feasibility to titrate each 
nutrient individually if required. In the meantime, there is also an increasing focus 
on the use of probiotics in the ICU population which will be explored more here. 
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   Probiotics to Reduce Incidence of Ventilator-Associated 
Pneumonia 

 Heighted attention has been directed at the prevention of ventilator-associated 
pneumonia (VAP) over the past several years to avoid a potentially preventable 
complication that can prolong mechanical ventilation, increase morbidity and mor-
tality, and lengthen ICU and hospital length of stay  [  62  ] . The use of probiotics, 
prebiotics, and synbiotics has been studied as a method to normalize gut fl ora in 
attempts to control diarrhea in ICU patients. Recently, more research has emerged 
in evaluating the effectiveness of probiotics in preventing VAP. 

 The gastrointestinal tract is populated with both pathogenic and protective bac-
teria that, in healthy persons, maintain a homeostatic relationship in the normal 
functioning gut  [  62  ] . When an imbalance in this relationship occurs, the gut can 
become infl amed and dysfunctional  [  63  ] . It is believed that by repopulating protec-
tive bacteria in the gut, homeostatic balance can be restored. 

 Probiotics is a term used to identify a category of normally occurring protective 
fl ora, the most commonly recognized probiotic being lactic acid bacteria (LAB) 
 [  64  ] . Prebiotics are substances that act in the gut to promote fermentation and pro-
duction of nutrients, vitamins, and antioxidants with synbiotics being a combination 
of both prebiotics and probiotics  [  64  ] . The main characteristics of a probiotic are 
that they should be natural fl ora of the gut, resist degradation, and remain in the gut 
through colonization  [  63  ] . Probiotics function through various mechanisms includ-
ing inhibiting growth and adherence of pathogenic bacteria  [  63  ] , decreasing trans-
location of gut microbes  [  63,   64  ] , enhancing function of macrophages, reducing 
toxins  [  64  ] , and modulating the immune response  [  63  ] . 

 While probiotics have traditionally been studied for use in critically ill patients 
particularly related to addressing diarrhea and gut function with inconsistent results, 
there is a growing body of research in the use of probiotics to prevent VAP—in part 
thought to be caused by aspiration of pathogens residing in the stomach and orophar-
ynx in MV patients  [  65  ] . 

 Siempos et al. performed a meta-analysis of RCTs in the use of probiotics to 
decrease incidence of VAP  [  65  ] . The meta-analysis included fi ve RCTs which used 
either a single LAB or a combination LAB probiotic in conjunction with a fi ber 
prebiotic  [  66–  70  ] . Four of the fi ve RCTs administered the LAB via naso/orogastic 
tubes  [  66,   67,   69,   70  ] , while the fi fth study applied the probiotic to the oral cavity 
 [  68  ] . Findings of the meta-analysis included a signifi cant reduction in VAP in the 
experimental groups compared to controls, decreased ICU length of stay, and fewer 
patients colonized with  Pseudomonas aeruginosa . There were no differences 
between probiotic and control groups in all-cause mortality, mechanical ventilation 
days, or incidence of diarrhea  [  65  ] . 

   Implications for Practice Related to Probiotic Use in Critically Ill Patients 

 Recent research studies show promise in the use of probiotics to decrease the inci-
dence of VAP. This can be an exciting avenue for exploration for several reasons: 
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development of resistance to antibiotics is an ever-present concern, driving the need 
to minimize the development of infections as much as possible; and there is increased 
scrutiny on ICUs to prevent a nosocomial-acquired complication that can have sig-
nifi cant impact on mortality and morbidity. It is unclear, however, whether there is 
suffi cient evidence on safety and effi cacy of this intervention to promote widespread 
implementation.  

   Considerations 

 There are signifi cant issues to be considered when exploring use of probiotics for 
prevention of VAP. Probiotics are not considered medications but rather nutritional 
supplements and therefore are not regulated with the same level of rigor and over-
sight as medications  [  65  ] . There are multiple formulations of LAB, and careful 
thought must be used in determining which, if any, should be utilized in any particu-
lar situation  [  71  ] . There have also been reports of probiotic-induced diseases which 
can be a signifi cant risk for a critically ill patient who may already have immune 
response issues  [  72,   73  ] .  

   Future Research 

 If use of probiotics is to be considered as a viable option to reduce the incidence of 
VAP, it is essential that additional well-designed RCTs be performed  [  65  ] . Research 
needs to support development of guidelines regarding the dosage, administration 
route, and length of therapy  [  65  ] . Different formulas of probiotics need to be evalu-
ated to determine whether single-source formulations or combination products are 
appropriate for different situations  [  63  ] . Trial should also include surveillance of 
blood cultures to better ascertain the safety of this treatment approach  [  63  ] .    

   Energy-Based Therapies 

 The fourth main category of integrative therapies is energy-based practices. The goal 
of these interventions is to manipulate energy fi elds to promote health and includes 
therapies such as magnet therapy, light therapy, Reiki, healing touch, and Qigong 
 [  2  ] . Very few of these therapies have been researched at all in the critically ill. 

 Acupressure has been researched in a few pulmonary populations. Use of acu-
pressure has been show to signifi cantly decrease dyspnea when compared to sham 
acupressure in the pulmonary rehabilitation and chronic obstructive pulmonary dis-
ease populations  [  74,   75  ] . Tsay et al.  [  76  ]  studied the use of acupressure in patients 
receiving longer-term mechanical ventilation (>21 days). Three acupressure points 
were utilized—two points on the hands bilaterally and one on the ears bilaterally. 
Acupressure was performed daily for 10 days, with signifi cant reductions in heart 
rate, respiratory rate, dyspnea, and anxiety. 
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 Energy-based therapy is the least studied of the four integrative therapy categories 
in the critically ill population at this time. There is no compelling evidence for broad-
based implementation without further research. The initial results of acupressure 
research show promise for continued exploration of this therapy with critically ill 
patients. Healing touch may also be an energy-based therapy that has had some research 
in nonhealthy subjects, so further research in the acutely ill may be warranted.  

   Summary 

 There is increasing interest in exploring the use of integrative therapies in the criti-
cal care environment. It is a challenge to conduct RCTs in critically ill patients in 
general and can be even more so with therapies that have no baseline “dosages” 
identifi ed, that are not regulated in the same manner as allopathic medications and 
interventions, or that impact both physiological and psychological functioning. 

 It is in the best interest of critically ill patients for health-care providers to be 
open to the fact that many patients may arrive to our ICUs with a history of integra-
tive therapy use as well as the fact that appropriate use of some therapies may play 
an important adjunctive role in optimal healing of the critically ill. 

 There are several steps ICU care providers can take as the foundation of evidence 
expands. First, health-care providers can ask patients and families about their inte-
grative therapy use on admission to the ICU, keeping in mind that inappropriate use 
of integrative therapies may actually be the cause of the ICU admission—for exam-
ple, when excessive or inappropriate use of nutritional supplements leads to severe 
electrolyte or nutritional imbalances. Health-care providers should be prepared for 
patients and families to ask to use integrative therapies during their ICU stay. 
Providers need to keep in mind the infl uence of cultural diversity in the request for 
and use of integrative therapies. Lastly, health-care providers can explore opportu-
nities to develop integrative therapy programs in the ICU setting, considering those 
therapies that require little equipment, minimal training, little time, and expense that 
are, at minimum, safe interventions. 

 When offering integrative therapy interventions to patients and families, pro-
viders should be cognizant that they may be unfamiliar with the intervention and 
hesitant to participate. As with any intervention utilized in the ICU, good commu-
nication is required with patient/family input and concerns addressed. Finally, 
offer education to staff and other health-care providers about integrative therapies 
in general. 

 There is an increasing amount of research in select integrative therapy modali-
ties, but there is clearly a need for more research across the board in all integrative 
therapies that indicate clear potential to improve the healing and outcomes of criti-
cally ill patients. Continued research in the therapies mentioned in this chapter is 
certainly warranted. In addition, therapies such as spiritual care, guided imagery, 
aromatherapy, and acupuncture deserve more exploration regarding their potential 
place in the critical care environment including use with MV patients.      
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  Abstract   The prevalence of sleep pattern disturbances (SPDs) in the ICU has been 
linked to a myriad of factors (e.g., pathologic state, care processes, ICU environ-
ment) and unfavorable outcomes such as amplifi cation of stress, immune and 
infl ammatory function in an already altered homeostatic state of critically ill patients 
resulting in delayed recovery from illness or injury, reduced health-related quality 
of life and care satisfaction, and among others. Health risk factors and causes of 
sleep disruptions in patient’s sleep/wake pattern in the ICU have been long recog-
nized. However, little effort has been done on promoting sleep among patients in the 
ICU specifi cally using nonpharmacologic agents such as integrative therapies. This 
chapter provides the reader with overview of sleep disturbances the ICU and 
appraisal of the available knowledge on several integrative therapies that have been 
investigated and implemented as sleep-promoting interventions in the ICU. Because 
of the little emphasis on sleep promotion, complexity of patients, diffi culty in mea-
suring sleep, and integrating nonpharmacologic sleep interventions in the usual 
care, strong and high-quality evidence supporting the utilization of integrative ther-
apies is lacking. Implications to clinical practice and research are discussed.  

  Keywords   Sleep pattern  •  Sleep disturbances  •  Sleep-promoting therapies  •  State 
of the science  •  Critical care patient symptom management      

   Introduction 

 The 2010 Sleep in America Poll showed that 60% of community-dwelling adults 
reported having a “bad night sleep” every night or almost every night in a given 
week  [  1  ] . Without a doubt, the staggering incidence of sleep deprivation among 
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adults in the United States can be exaggerated further through hospitalization. 
Although there is no concrete epidemiologic data on sleep disturbances of patients 
in the intensive care unit (ICU), healthcare providers have long been concerned of 
the high prevalence of sleep deprivation and altered circadian rhythm among patients 
confi ned in the critical care units  [  2  ] . Sleep disturbance, sleep disruption, sleep 
deprivation, and sleep pattern disturbance (SPD) are the terms interchangeably used 
to describe symptoms, rather than a “disorder”  [  3  ] , of the alterations of the patient’s 
nighttime pattern of sleep and daytime awakenings of patients in the ICU (the terms 
or variables commonly used to describe or measure patient’s sleep pattern are sum-
marized in Table  10.1 )  [  4–  6  ] . Diffi culty of initiating and maintaining sleep at night 
and excessive daytime sleepiness are common behavioral characteristics of patients 
with “disturbed” sleep–wake pattern in the ICU  [  7  ] . SPD is a common problem in 
the ICU primarily due to the patient care delivery practices and the environment in 
which care is provided. For example, excessive surveillance (e.g., frequent monitor-
ing of vital signs of “stable” patients), providing personal care (e.g., bathing, oral 
care) at nighttime, diagnostic procedures, treatments, noise level, and lighting prac-
tices are among the commonly reported factors causing disturbances in the patient’s 
sleep–wake cycle  [  2,   8  ] .  

 In spite of the providers’ awareness of the patients’ disruptions in their normal 
sleep–wake/rest-activity pattern in the ICU, many critical care clinicians have the 
tendency to ignore or do not place a high priority on sleep promotion in planning of 
care for acutely and/or critically ill patients  [  8  ] . Misconceptions and lack of knowl-
edge, combined with nursing unit culture rooted in traditions and ritualistic prac-
tices, limit the clinician’s motivation to further comprehend the negative consequences 
of SPD on the patient’s healthcare outcomes  [  9  ] . Thus, the defi cit in competence 
among the care providers in identifying and designing sleep-promoting interven-
tions may result in longer durations of the patient’s recovery from illness or acute 
injury, fatigue, and psychological distress and diminish health-related quality of life 
 [  2,   8  ] . The purpose of this chapter is to provide the reader with the: (1) state of the 
science for the utilization of integrative therapies in managing SPD as a symptom, 
not a disorder or diagnosis, in the ICU and (2) implications of the current science 
for clinical practice and research.  

   Table 10.1    Defi nition of terms  [  4–  6  ]    

 Sleep pattern 
  • Sleep pattern disturbance  refers to the alterations of the person’s nighttime patterns of sleep 
and daytime awakenings. Sleep–wake pattern is evaluated with self-report questionnaire, 
sleep diary, wrist actigraphy, and/or polysomnography 
  • Sleep latency  refers to the elapsed time between going to bed and the onset of sleep. 
A normal sleeper has a sleep onset latency of 15 min or less 
  • Sleep fragmentation  is the term used to describe sleep disturbances throughout the night 
characterized by frequent and often lengthy awakenings. Wrist actigraphic data show that 
normal sleepers have an average sleep fragmentation index of  £ 49% 
  • Sleep effi ciency  is the percentage of time in bed actually spent sleeping (i.e., ratio of total 
sleep time and the amount of time spent in bed). A normal sleeper has an average sleep 
effi ciency index of  ³ 85% 
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   Overview of Sleep Disturbances in the ICU 

 A recently published systematic review of the literature revealed that the patient 
care environment and the underlying pathological processes are the major etiologic 
factors driving the high prevalence of SPD in the ICU. The common environmental 
factors that have been identifi ed to cause SPD include noise levels, lighting prac-
tices, patient care activities (e.g., vital sign monitoring, medication administration, 
treatments), diagnostic procedures, and pharmacologic agents such as beta-adrener-
gic blockers, sedatives, and analgesics. The pathological processes inherent to criti-
cal illness, trauma, and/or injury that contribute to, and to some extent cause, SPD 
include stress, anxiety, hormonal changes, infl ammatory response, organ dysfunc-
tion, pain, and/or psychosis  [  8–  10  ] . In addition, standard treatment modalities like 
mechanical ventilation, hemodialysis machines, and other life-sustaining techno-
logical devices have also been known to disrupt the circadian rhythm of these 
patients  [  8,   11,   12  ] . Although much research is still needed to further elucidate the 
causality among environmental and pathophysiological factors and SPD, the evi-
dence is clear that disturbances in the patients’ sleep–wake/rest-activity pattern in 
the ICU hamper the restitution of their homeostatic state within the biological, 
physical, and psychological contexts  [  8,   10  ] . Consequently, increase in hospitaliza-
tion days, decrease in care satisfaction, and long-term negative effects on the 
patients’ health, well-being, and overall quality of life prevail  [  8,   10,   13,   14  ] . 

 SPD in the ICU is frequently evaluated with objective and/or subjective measure-
ment instruments  [  8,   10  ] . Several studies that employed polysomnography (the gold 
standard for measuring sleep) in measuring sleep architecture and quality have iden-
tifi ed common and most signifi cant changes of sleep among medical, surgical, and 
cardiac ICU patients. A decreased or an absence of rapid eye movement (REM) and 
the sleep pattern of these critical care populations are often characterized by pro-
longed sleep latency, increased sleep fragmentation, reduced sleep effi ciency, and 
frequent arousals or awakenings  [  8,   10  ] . 

 Despite the sophistication in technology and advancement in critical care knowl-
edge, SPD remains a problem in the ICU. A recently completed unpublished study 
(2011, March) involving 42 adult cardiac surgery patients showed a signifi cant 
change in their sleep patterns pre- and postoperatively. An increased sleep latency, 
fragmentation, and awakenings accompanied by a decrease in total nocturnal sleep 
time and sleep effi ciency on postoperative days 1 through 5 when compared to base-
line were found. 

 Time and again, the ICU patient’s sleep becomes severely fragmented and uncon-
solidated, where it breaks up into small periods and free fl oats across the 24-h day. 
As a result, 50% of the ICU patient’s “sleep” occurs during the daytime hours to 
supplement sleep loss  [  15,   16  ] .The frequent napping (sleep supplementation) occur-
ring during the day disrupts the patient’s normal circadian rhythm, which has dele-
terious effects on the hypothalamic–pituitary function. Thus, amplifi cation of stress, 
immune, and infl ammatory function in an already altered homeostatic state ensues. 
The ICU patients’ sleep characteristics described were corroborated by anecdotal 
and empirical evidence  [  10,   17  ]  on the patient’s overall hospitalization experience. 
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For example, one of the most common complaints among hospitalized patients is 
inability to maintain sleep, which is consistent with the fi ndings that ICU patients 
perceive their sleep quality as generally poor and their sleep quantity (i.e., total 
sleep time) as typically shorter than community-dwelling patients  [  10  ] . 

 Over the past three decades, critical care investigators have identifi ed the etiology 
and predisposing factors of sleep disturbances in the ICU. The nature, predictors, 
consequences, and healthcare outcomes associated with SPD, however, are not 
clearly established  [  8,   10  ] . Likewise, the scientifi c knowledge on nonpharmacologic 
sleep-promoting interventions, like complementary and alternative medicine (CAM) 
or integrative therapies, is still in the formative stage of development. Scientists are 
constantly faced with methodological as well as measurement challenges in evaluat-
ing the effectiveness of any intervention due to the complexity of sleep  [  18  ] . 
Additionally, the physiologic instability of many critically ill patients, time con-
straints, cost, strong practice traditions, and the speculative attitudes among health-
care providers toward integrative therapies in general are deterrents to the advancement 
of science supporting the utilization and/or acceptance of integrative therapies in the 
ICU  [  8,   18  ] . Therefore, moving the current knowledge forward requires creative and 
thoughtful investigations on the effi cacy and translation of the evidence to the bed-
side, paramount for improving patient care quality, satisfaction, and reducing cost.  

   State of the Science for Utilization of Integrative Therapies 
as Sleep-Promoting Interventions in the ICU 

 The latest synthesis of the research literature on the utilization of integrative thera-
pies to promote sleep in the ICU was published in 2003  [  13  ] . The types of therapies 
reported in the six studies evaluated in the integrated review included the use of 
music, melatonin, therapeutic touch, massage, and noise reduction (i.e., environ-
mental manipulation)  [  19–  24  ] . Subjects in these studies consisted of patients from 
different types of critical care units such as medical/surgical, coronary care, and 
cardiothoracic ICUs.    Sample sizes ranged from 14 to 96 (median = 52.5) subjects, 
with 6 as smallest and 32 as largest number per group, in studies employing pretest/
posttest ( n  = 2) and randomized controlled trial (RCT) designs ( n  = 3). The informa-
tion of the research design of one study (pilot) is not clear. While the investigator of 
one study had utilized polysomnography in measuring sleep outcome variables, 
investigators of the fi ve studies had relied on self-report measures with inconclusive 
results. The small sample sizes and methodological fl aws (e.g., lack of randomiza-
tion procedures) found in these studies are suggestive of low quality or poor evi-
dence warranting more research. 

 However, despite the poor evidence on those integrative therapies tested in the 
ICU for sleep, Richards and colleagues  [  13  ] , while acknowledging the existing defi -
cit in the scientifi c merit of these modalities, asserted that such therapeutic modalities 
can be integrated into the nursing care delivery to improve the sleep quality and quan-
tity outcomes of critically ill patients. The primary bases for their recommendations 
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to implement integrative therapies cited in their review were the lack of adverse 
effects, and clinical signifi cance, and the meaningful outcomes on patient care dem-
onstrated by high levels of care satisfaction by patients. 

 Since the 2003 publication and up to this date, the body of knowledge in which 
the utilization of integrative therapies in the ICU is yet to be established, due in part 
to disagreement among investigators on the conceptualizations of integrative thera-
pies (i.e., CAM). Also, many of the published intervention studies on the utilization 
of integrative therapies in the ICU were primarily focused on the reduction of pain 
and anxiety; less has been focused on sleep as a primary outcome measure. The 
mechanism by which these therapies (e.g., guided imagery, music, and massage) 
promote sleep has been attributed as a by-product (i.e., secondary outcome) of psy-
chological supportive interventions  [  14  ] . Thus, the scientifi c advancement has 
become stagnant in this fi eld, which is refl ected in the paucity of published research 
articles, with the bulk of the publications having been printed in the late 1990s. 

   Mind–Body Practices 

 The mind–body therapies commonly cited as sleep-promoting interventions in criti-
cal care publications over the past two decades include music, massage, and thera-
peutic touch. Two RCTs  [  19,   22  ]  have fairly strong evidence supporting music 
therapy and massage as safe and effective sleep-promoting interventions. In an RCT 
involving three groups of postoperative cardiac surgery patients, Zimmerman and 
colleagues  [  19  ]  found better sleep scores ( p  < 0.05) reported by those patients who 
had used video music therapy when compared to (1) patients who had used music 
only ( n  = 32) and (2) patients who had a 30-min schedule of “undisturbed sleep” 
(controls,  n  = 32) during the second and third postoperative days.  

   Biologically Based Practices 

 Melatonin is secreted by the pineal gland with highest levels of secretion occurring 
during the dark period of the night. To date, melatonin is the only biologically based 
therapy that has been used for sleep promotion in the ICU. Decrements in the 
amount or changes in the timing and rhythm of endogenous melatonin can nega-
tively impact sleep. While research has begun to emerge utilizing exogenous mela-
tonin in small doses to promote sleep, there is paucity in the literature with respect 
to its use as a sleep-promoting agent in the ICU setting. In one study involving eight 
critically ill patients, Shilo and colleagues  [  20  ]  administered melatonin to critically 
ill patients with chronic obstructive pulmonary disease (COPD). While the investi-
gators found improvements in several parameters of sleep, the evidence is not 
suffi cient to translate into practice due to the small sample size, methodological 
issues, and lack of clarity in the data as it was reported  [  20  ] .  
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   Manipulative and Body-Based Practices 

 Richards  [  22  ]  tested the effects of effl eurage back massage against relaxation tech-
niques and implementation of rest periods (controls) on sleep effi ciency, nonrapid 
and rapid eye movements, total sleep time, sleep latency, and wake after sleep onset 
in veteran patients with cardiovascular illnesses randomly assigned in one of the 
three groups in an ICU setting. The fi ndings showed that patients who received the 
6-min back massage ( n  = 24) had 1 h longer sleep time ( p  < 0.05) than patients who 
received the 7.5-min relaxation technique ( n  = 28) and patients who received the 
6-min rest period ( n  = 17) at bedtime ( p  > 0.05).  

   Energy Medicine 

 Therapeutic touch is another intervention that has shown potential promise in promot-
ing sleep among ICU patients. Cox and Hayes  [  21  ]  are the fi rst and only authors that 
have published the utilization of therapeutic touch as sleep-promoting intervention on 
53 subjects in a cardiac care unit (CCU) and ICU settings. Of the 53 patients, 55% 
( n  = 29) reported having to fall asleep immediately upon initiation or shortly after the 
session. Clearly, more work is needed to further establish the science underpinning the 
effectiveness of music, massage, and therapeutic touch on sleep among ICU patients. 

 It is worth noting that other forms of relaxation techniques like guided imagery 
(i.e., guided visualization) have gained some attention on its utilization in the ICU, 
specifi cally in postoperative cardiac surgical units. A recently published systematic 
review showed that when guided imagery is used in adult cardiac surgery patients, 
their anxiety and pain levels were reduced, enabling patients the propensity of fall-
ing asleep. Guided imagery with music  [  13,   14,   18  ]  recorded on a portable device 
(i.e., MP3 player or iPod ® ) is a viable option that can be integrated in the routine 
care of the ICU patient. Guided imagery is defi ned as a “therapeutic process that 
facilitates working with the power of the imagination to positively affect the mental 
attitude and potentiate positive outcomes”  [  25  ] . The mechanism by which guided 
imagery utilization can promote sleep was based on its pain- and anxiety-reducing 
effects, somewhat similar to music therapy, resulting in a relaxed, positive state. By 
providing the person with a relaxed state in preparation for sleep, the brain naturally 
progresses through alpha and delta brain wave states  [  26,   27  ] , thereby “creating the 
most conducive overall mind/body state for deep, natural sleep”  [  28  ] . However, this 
known mechanism has not been validated in the ICU setting.  

   Environmental Manipulation 

 Although manipulation of the patient care environment is not an integrative therapy 
per se, the nature of the ICU environment, lighting practices, and high noise levels 
have been known to signifi cantly disrupt the patient sleep–wake pattern. 
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Environmental light is the strongest regulator of the circadian rest-activity rhythm. 
In most hospitals, unit lights are now routinely dimmed during the night hours to 
assist patients in maintaining regulation of their sleep–wake cycle. For example, 
Walder and colleagues  [  23  ]  developed and successfully implemented a protocol 
designed to have staff dim lights during the night in the ICU. Contrary to what was 
hypothesized, results showed patients sleep to be more disturbed, with awakenings 
possibly being triggered by sudden and increased light levels required to conduct 
nighttime care activities  [  23  ] . Another environmental manipulation strategy is the 
use of “pleasant” sounds to block the noise of the ICU. In this context, a team of 
investigators  [  24  ]  implemented a noise reduction protocol for the purposes of facili-
tating nocturnal sleep among cardiac surgery patients. One group was placed in a 
room with ocean sounds ( n  = 30) that was played throughout the night, and another 
group was placed in a room with white noise ( n  = 30) played throughout the night. 
Patients who listened to ocean sounds had better self-report sleep scores, fewer 
periods of awakenings, and fell asleep quicker ( p  < 0.05) than those patients who 
listened to the white noise.   

   Implications of the Evidence and Science for Practice 

 Within the limited body of literature that was reviewed and appraised, very few 
clinical trials have evaluated the feasibility, effi cacy, and safety of mind–body, bio-
logically based therapies, and environmental manipulations as sleep-promoting 
interventions in the ICU. The strength of evidence and quality of these studies are 
marginally weak and low, respectively  [  8,   13,   18  ] . Almost all of the studies were 
inadequately conceptualized, having small effect and sample sizes, and lack meth-
odological rigor. Notably, the dosage and frequency, procedures employed in reduc-
ing the threat to internal validity, and overall fi delity of the interventions were not 
reported by the authors. Thus, the validity, generalizability, and transferability of the 
fi ndings to clinical practice remain questionable. 

 Despite the formative stage of scientifi c knowledge development in this fi eld, the 
recommendations by Richards and colleagues  [  13  ]  should be accepted by the criti-
cal care community. Healthcare providers should continue to employ integrative 
therapies (music therapy, guided imagery, and relaxing massage) that have been 
shown to be safe and have demonstrated meaningful and clinically signifi cant 
impact on improving sleep, care satisfaction, overall health, and well-being of the 
ICU patient. Collectively, these therapies may facilitate patient’s sleep by diverting 
his/her attention to a more tranquil and positive state, thus allowing a patient to drift 
into a progressive, deep natural sleep  [  13,   14,   29  ] . Clearly, well-conceptualized and 
rigorous studies are needed to advance the science underpinning the utilization of 
integrative therapies as sleep-promoting interventions in the ICU. Future research 
must address the issues surrounding the validity of these published studies specifi -
cally on the sleep-promoting mechanism and overall treatment fi delity of a particu-
lar therapy to promote sleep for ICU patients.  
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   Directions for Future Research 

 In order to establish a solid and scientifi c base of a particular integrative therapy, one 
must develop a clear and explicit conceptual framework for the study. Investigators 
should conceptualize their studies within the specifi c, known factors causing SPD in 
the ICU  [  2,   8,   10  ] .Whether the intervention is designed to target a single or a set of 
variables comprising environmental and/or pathophysiological etiologic factors 
described previously, the proposed mechanisms by which a particular intervention is 
presumed to take effect must be thoughtfully delineated and tested. Pilot work 
directed at evaluating the feasibility and acceptability of a particular therapy should 
be considered essential preliminary groundwork that must be laid prior to undertak-
ing a larger study. Pilot work is crucial to gathering estimates on the proportion of 
patients who are willing to “try” nontraditional therapies in their treatment plans, 
determining healthcare providers’ nature and level of acceptance, as well as level of 
institutional support in integrating “integrative therapies” in the customary or stan-
dard of care. Through this process, investigators can also identify the appropriate 
dose (amount, frequency, duration, and timing) and mode of delivery that may con-
found, mediate, or moderate the outcome of a particular intervention. Finally, inves-
tigators can design the treatment fi delity plan, estimate the effect size, and resolve 
methodological issues essential for the success of a larger scale study. Thus, time, 
effort, and cost are not wasted. For example, a series of investigations should be 
implemented in testing the effect of guided imagery (i.e., visualization) on sleep 
quantity and quality of ICU patients. First, design study with emphasis on testing its 
mechanism of action on sleep, acceptability, and feasibility of integrating the inter-
vention in the routine care of the patient.    Next, a study designed to determine the 
appropriate dose and frequency of the intervention and critically examine confounders 
(e.g., pain, noise) prior to implementation of a larger scale research. 

 Unquestionably, the nature of the critically ill patient and the ICU environment 
are the two major challenges that any investigator must overcome. Investigators 
must be creative in navigating this fast-paced, technologically driven, and complex 
patient care environment to successfully implement a study, regardless of the type 
and sophistication of the research plan. More so, traditional care deliveries such as 
administering medications around the clock, ritualistic behaviors that are not sup-
ported by science such as the constant, and to some extent, excessive surveillance 
on monitoring, obtaining, and documenting physiologic parameters (e.g., vital signs 
and hemodynamic parameters), regardless of the patient’s level of acuity, are prob-
ably the most signifi cant factors that disrupt the continuity of a patient’s sleep. 

 While there are no data to be used as a basis for changing the way in which 
patient care activities are delivered in the ICU at night, one should design an inter-
vention study (using mind–body and/or biologically based practices) that can be 
integrated into the staff routine. One example might be an intervention that can be 
used to enhance sleep and prevent sleep disruption after midnight through noise and 
patient care activities. Although there have been reports on clustering patient care 
activities around wake hours  [  30  ] , the validity of the results, and the mechanism in 
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which “clustering care” promotes or improves the patient’s sleep quality, quantity, 
effi ciency, and sleep–wake/rest-activity pattern in general, are not known. Also, the 
fi ndings on environmental manipulation such as light and sound regulations are 
inconclusive due to small sample size and lack of rigorous research methods. 
Although no study has been published on using earplugs as a noise reduction strat-
egy, it is worth investigating its effect on sleep promotion in the ICU. The fi ndings 
from a study involving six healthy individuals that were exposed to a simulated ICU 
noise showed signifi cant reductions in REM latency and increased amounts of REM 
sleep than nonearplug wearers  [  31  ] . Clearly, the function of light and sound regula-
tions, in the context of environmental manipulation, as sleep-promoting interven-
tions in the ICU warrants more investigations. 

 Several environmental manipulation strategies have been successfully imple-
mented by critical care nurses to reduce the prevalence of SPD in the ICU since 
1980s. However, none of the strategies or interventions like noise reduction and 
light regulation has shown strong and high-quality evidence. Thus, the fi ndings 
were not suffi cient in reaching “policy level” mandating a change in the care deliv-
ery processes. While little is known about the effectiveness of these interventions, 
healthcare providers’ frequent interruptions of patients at the peak of their nocturnal 
sleep are pervasive and remain a major problem  [  32  ] .    Anecdotal evidence has shown 
that ICU staff performed these activities because it has been a “routine” and a “hos-
pital policy” to obtain and record vital signs, administer medications during a spe-
cifi c time frame around the clock, turn patients every 2 h, completely bath, and 
record daily weights before 6:00 am. These ritualistic, scientifi cally baseless prac-
tices must be understood and reconciled fi rst, before any sleep-promoting interven-
tions can be effectively tested and implemented within the ICU. 

 With the current practices for patient care delivery in the ICU, investigators are 
confronted with challenges to modify the care delivery routines. However, one can 
fi nd ways to infuse the intervention with the primary goal of improving patient sleep 
and allowing patients to have consolidated sleep instead of having their sleep inter-
rupted at night. In this context, investigators should consider pursuing a program of 
research on integrating melatonin, relaxation techniques, and acupressure  [  13,   20, 
  33  ] . These selected modalities are a few that have shown reasonable acceptability 
by patients and staff and have potentially strong evidence that requires further inves-
tigations to establish a solid scientifi c ground. 

 Finally, investigators may also attempt to evaluate some emerging therapies like 
acupressure, which holds potential promise in improving sleep quantity and quality 
among diverse groups of non-ICU patients  [  33  ] . Acupressure is a viable therapy that 
may be successfully integrated in the current standard of care in the ICU. It is based on 
the concept of touch therapy, acupuncture, and traditional Chinese medicine  [  33,   34  ] . 
The same points of the body used in acupuncture are used in acupressure without 
inserting needles. Rather, the points are stimulated with fi nger pressure. This allows the 
brain to modulate the activity of certain chemicals such as serotonin, dopamine, and 
endogenous opioids that have been known to be sleep-promoting substances particu-
larly in patients with chronic insomnia  [  33,   34  ] . However, its effect on “acute” insom-
nia as a symptom of sleep disruptions in the ICU (i.e., SPD) remains to be explored.  



186 J. Casida and L. Nowak

   Summary and Conclusion 

 Over the past three decades, the prevalence of SPD in the ICU has been recognized, 
and its signifi cant impact on patients’ illness, recovery, and overall health had stim-
ulated critical care investigators to study the phenomenon. Unfortunately, all of the 
integrative therapies that have been tested to promote patient’s sleep in the ICU set-
ting have failed to provide a cohesive scientifi c base. Investigators can facilitate the 
advancement of the science in this fi eld through development and implementation 
of strategies outlined in the above “future directions” of research section. 

 The fact that the science in this fi eld of inquiry has remained idle is due to a 
myriad of factors including, but not limited to, the complexity of investigating 
sleep in the ICU setting, strong practices that permeate care delivery processes at 
night, the skepticisms among healthcare providers in embracing integrative thera-
pies in the ICU, and perhaps funding sources. Moreover, the causative relation-
ships among the environmental, pathophysiological, and SPD with variables that 
predict, mediate, moderate, or confound the effects of interventions on sleep are 
not well understood. Therefore, identifying a conceptual framework congruent to 
the mechanism of action by which a particular intervention or group of interven-
tions can improve ICU patients’ sleep outcomes remains a challenging task for 
many investigators. 

 Despite these challenges, investigators have the opportunity to craft programs of 
research based upon well-conceptualized and methodologically rigorous studies, 
potentially fi lling the current gap that is now pervasive in the literature for so many 
of the integrative therapies, particularly those to enhance sleep in the ICU. Ensuring 
the feasibility, acceptability, practicality, and potentially achievable solid scientifi c 
ground is an excellent starting point to consider or develop within the research pro-
gram. In this context, investigators should reevaluate the function and test the mech-
anisms of action of music, melatonin, guided imagery, ocean sounds, white noise, 
and earplugs and design a rigorous clinical trial on each therapy or combinations of 
two or more therapies. 

 Several therapies can be integrated in the current standard of care in the ICU; 
however, the weaknesses in the scientifi c foundation (e.g., therapeutic touch)  [  21  ]  
and most importantly, the costs associated with the intervention (e.g., massage  [  13  ]  
and acupressure)  [  33,   34  ]  may add another layer of challenges for research imple-
mentation. For example, a trained therapeutic touch practitioner, certifi ed massage 
therapist, and/or acupressurist are additional direct costs for the hospital, and the 
scope of practice as well as the legal implications of these emerging practitioners is 
yet to be delineated and determined in the acute or critical care settings. Finally, in 
order to adequately test the effi cacy and achieve signifi cant improvements in patient 
sleep outcomes through any type of integrative therapy in the ICU, the reduction or 
elimination of care interruptions during the peak hours of sleep at night must fi rst be 
addressed. In conclusion, more work is needed to change nursing unit traditions, 
rituals, and policies to advance the science of integrating nontraditional therapies as 
sleep-promoting intervention in the ICU.      
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  Abstract   Sepsis refers to a systemic infl ammatory response syndrome resulting 
from a microbial infection and represents the leading cause of death in the intensive 
care unit. Current therapies for the treatment of sepsis are still largely supportive, 
with an anticoagulant agent—activated protein C—as the only Food and Drug 
Administration (FDA)-approved drug for patients with severe sepsis. In animal 
models of sepsis (induced by cecal ligation and puncture), a nonhistone nucleosomal 
protein termed “high-mobility group box-1” (HMGB1) has recently been estab-
lished as a late mediator with a wider therapeutic window than early pro-infl amma-
tory cytokines. The discovery of HMGB1 as a critical mediator of sepsis has initiated 
a new area of investigation involving the development of experimental therapies. 
Here, we briefl y summarize evidence from bench research and experimental animal 
models that support integrative strategies, such as vagus nerve stimulation and 
herbal remedies, as potential therapies for the clinical management of human sepsis. 
It is important that clinicians be informed about this recent bench and animal 
research since new clinical interventions will be derived from this new 
information.  
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   Overview 

 Following a microbial infection, the innate immune system mounts an immediate 
infl ammatory response in an attempt to remove invading pathogens  [  1  ] . If effective, 
the infection-elicited infl ammation resolves normally to restore immunologic 
homeostasis. Otherwise, exogenous pathogens and/or endogenous immune cell-
derived pro-infl ammatory mediators can leak into the blood stream, triggering a 
widespread systemic infl ammatory response  [  1,   2  ] . Sepsis refers to this systemic 
infl ammatory response syndrome resulting from a microbial infection. As a con-
tinuum of increasing clinical severity, sepsis can progress into severe sepsis, leading 
to the dysfunction of one or multiple organs. The incidence of sepsis is estimated to 
be on average 3.0 cases per 1,000 population  [  3  ] , and is expected to increase by 
1.5%, annually. If the occurrence of sepsis continues to increase at these rates, by 
the year 2020, there may be 1,110,000 cases in the USA alone. Despite recent 
advances in antibiotic therapy and intensive care, the overall mortality rate of sepsis 
remains high (28.6%)  [  3  ] , claiming the lives of more than 215,000 people in the 
USA each year. 

 The purpose of this chapter is to inform clinicians about recent progress in bench 
and animal research that aims to develop integrative therapies for future treatment 
of human sepsis. The content of this chapter will focus on (1) the limitation of cur-
rent available therapies for sepsis, (2) the experimental animal models employed to 
search for potential therapeutic targets, and (3) the effi cacies of two integrative ther-
apies (vagus nerve stimulation and herbal remedies) in preclinical setting. Possessing 
a basic understanding of the research on which clinical interventions are founded 
will help the clinicians to determine the best way to incorporate new therapies into 
their practice. 

    Current Therapies for Sepsis 

 Current therapies for sepsis are still largely supportive and limited to only a few clini-
cal interventions, including broad-spectrum antibiotics, physiological doses of steroi-
dal anti-infl ammatory drugs (e.g., hydrocortisone), intensive insulin therapy to regain 
normoglycemia, early goal-directed therapies (EGDT) to allow for tight control of 
physiological parameters in order to optimize tissue oxygenation, and adjuvant ther-
apy with an anticoagulant agent (e.g., activated protein C [APC]) (Table  11.1 ).  

   Antibiotics 

 As soon as the infecting agents are identifi ed, appropriate broad-spectrum antibiot-
ics are immediately administered to septic patients to facilitate elimination of invad-
ing pathogens  [  4  ] . However, antibiotic-mediated microbial disintegration can lead 
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to the release of microbial toxins (such as endotoxin or CpG-DNA), which may 
inadvertently amplify a potentially injurious infl ammatory response by stimulating 
innate immune cells to produce more pro-infl ammatory cytokines. Thus, other 
agents capable of attenuating an infl ammatory response are needed for the adjuvant 
therapy of sepsis (Table  11.1 ).  

   Low-Dose Steroidal Drugs 

 At relatively lower doses, steroidal drugs (50 mg hydrocortisone and 50  m g oral 
fl udrocortisone every 6 h for 7 days) have been shown to improve 28-day survival 
rates of septic patients, particularly those with adrenal insuffi ciency (i.e., poor 
endogenous responses to steroid-inducing hormones such as corticotrophin)  [  5  ] . 
However, a recent larger clinical trial did not reproduce the benefi cial effect of 
intravenous hydrocortisone (50 mg every 6 h for 5 days), regardless of the septic 
patient’s response or nonresponse to adrenal stimulation  [  6  ] . At higher doses, ste-
roid therapy with methylprednisolone or dexamethasone might even be harmful to 
septic patients  [  7  ] . Thus, it remains unclear whether steroidal drugs are effective 
adjuvant therapies for sepsis  [  4  ] .  

   Insulin 

 In critically ill patients, hyperglycemia frequently occurs and has long been per-
ceived as a benefi cial metabolic response to stress that ensures appropriate glucose 
supply to insulin-insensitive organs (such as the brain and the immune system)  [  1  ] . 
This notion was challenged by observations in two separate clinical trials in which 
tight blood glucose control with intensive insulin therapy signifi cantly improved 
survival in critically ill septic patients  [  8,   9  ] . Unfortunately, the zeal for infusing 
intensive insulin has recently been tempered by the announcement of an unsuccess-
ful multicentered clinical trial  [  10  ] , which did not increase the 28-day survival rates. 
In fact, these clinical trials were interrupted early for safety concerns, raising ques-
tions about the therapeutic potential of insulin therapy for septic patients.  

   Table 11.1    Available adjuvant therapies for sepsis   

 Category  Purpose 

 Broad-spectrum antibiotics  Antimicrobial 
 Low-dose steroidal drugs  Regain steroid balance 
 Insulin  Anti-hyperglycemia 
 Early goal directed therapy (EGDT)  Tight control of physiological parameters to optimize 

tissue oxygenation 
 Activated protein C a   Anticoagulant 

   a The only FDA-approved drug for patients with severe sepsis  
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   Early Goal-Directed Therapies 

 As a therapeutic strategy, EGDT is intended to tightly regulate a number of physi-
ological parameters (such as mean arterial blood pressure, central venous pressure 
and oxygen saturation, and hematocrit) with discrete, protocol-driven interventions 
of crystalloid fl uid, vasopressors, and blood transfusions. In a prospective clinical 
trial, it was shown that EGDT, combined with volume resuscitation, catecholamine 
therapy, and transfusions, reduced the mortality rates (from 46.5 to 30.5%) of 
patients with septic shock  [  11  ] . A large multicenter clinical trial, Protocolized Care 
for Early Septic Shock (ProCESS), is currently evaluating the therapeutic benefi ts 
of EGDT, which is diffi cult since this labor-intensive approach requires continuous 
staff commitment  [  12  ] . While the medical community waits for these results, there 
is still debate about the effectiveness of EGDT  [  13  ] .  

   Activated Protein C 

 The systemic infl ammatory response is integrally related to intravascular coagula-
tion and endothelial activation. In a clinical study, intravenous infusion of an antico-
agulation agent, APC (or drotrecogin alfa, continuously at 24  m g/kg/h for 96 h), 
reduced 28-day mortality rates from 30.8 to 24.7%  [  14  ] . Consequently, APC has 
become the fi rst FDA-approved intervention for patients with severe sepsis, who are 
more likely to die if otherwise left untreated. In addition to its antithrombotic and 
profi brinolytic properties, APC also exhibits anti-infl ammatory activities by inhibit-
ing the release of pro-infl ammatory mediators (e.g., TNF, MIF, MIP, and nitric 
oxide) from endotoxin-stimulated macrophages/monocytes  [  15–  18  ] . Unfortunately, 
APC therapy is occasionally accompanied by an increased risk of hemorrhagic 
complication  [  14  ] .   

   Experimental Models of Sepsis 

 Sepsis is routinely simulated in experimental animal models by several techniques, 
including infusion of exogenous bacterial toxin (endotoxemia), infusion of exoge-
nous bacteria (bacteremia), and disruption of the host epithelial barrier to induce 
microbial translocation (using cecal ligation and puncture, or CLP). Each of these 
techniques has particular strengths and weaknesses with respect to their ability to 
mimic the clinical progression of human sepsis  [  19  ] , although CLP is widely con-
sidered the most clinically relevant model to induce sepsis in animals (Table  11.2 ). 
It is important for clinicians to have a basic understanding of the models used to 
study sepsis so that they can adequately assess the research and the potential for 
human application.  
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   Endotoxemia 

 Endotoxemia is induced in animals by infusion of known amounts of bacterial 
endotoxin such as lipopolysaccharide (LPS). Depending on the doses, LPS can 
induce transient/nonlethal or persistent/lethal hemodynamic cardiovascular 
responses. Thus, endotoxemia has generally been considered to be a model of septic 
shock  [  19  ]  and is widely used to investigate the roles of various cytokines in lethal 
systemic infl ammation (Table  11.2 ).  

   Bacteremia 

 Infusing an exogenous viable pathogen, typically bacteria, into animals induces 
bacteremia. Because different bacteria strains may induce distinct cytokine 
responses, this model is useful to study the host response to a particular pathogen. 
However, many exogenous bacteria may not colonize or replicate well in the host, 
and consequently, the doses of bacteria required to induce animal lethality may not 
mimic the typical host response to infection  [  19  ] .  

   Cecal Ligation and Puncture 

 Sepsis is commonly induced by surgical perforation of the cecum, a technique 
known as CLP  [  19  ] . This procedure allows bacteria spillage and fecal contamina-
tion of the peritoneal cavity, mimicking the human clinical conditions of perforated 
appendicitis or diverticulitis. The severity of sepsis, as refl ected by the eventual 
mortality rates, can be controlled surgically by varying the size of the needle used 
for cecal puncture. CLP in animals induces biphasic hemodynamic cardiovascular, 
metabolic, and immunological responses that are similar to those observed during 
the clinical course of human sepsis. Thus, the CLP model is considered the most 
clinically relevant model for experimental sepsis.   

   Pathogenesis of Experimental Sepsis 

 The pathogenesis of sepsis is complex and remains poorly understood. It is attribut-
able to a dysregulated systemic infl ammatory response that is partly mediated by 
innate immune cells (such as macrophages, monocytes, and neutrophils) (Fig.  11.1 ).  

   Table 11.2    Experimental animal models of sepsis   

 Category  Purpose 

 Endotoxemia  Septic shock model to study the roles of various cytokines 
 Bacteremia  Investigating host response to a particular pathogen 
 Cecal ligation and puncture (CLP)  The most clinically relevant model for sepsis 
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   Roles of Early Pro-infl ammatory Cytokines 

 In addition to being able to ingest and eliminate invading pathogens, innate immune 
cells are also equipped with receptors for recognizing pathogen-associated molec-
ular patterns (PAMPs)—molecules shared by a group of related microbes (such as 
the toll-like receptor, TLR2, TLR4, and TLR9)  [  20–  22  ] . Engagement with various 
PAMPs (such as bacterial peptidoglycan, endotoxin, and CpG-DNA) enables 
innate immune cells to release a wide array of cytokines and chemokines  [  23–  25  ] . 

  Fig. 11.1    Integrative therapies for sepsis. In response to lethal endotoxemia or sepsis (induced by 
CLP), innate immune cells sequentially release early and late pro-infl ammatory mediators. 
However, animals typically succumb at latencies of up to 1–3 days, long after early pro-infl ammatory 
cytokines (such as TNF) reach plateau levels in the circulation. In contrast, HMGB1 reaches peak 
levels in the circulation in a delayed fashion, which parallels with septic lethality, thereby provid-
ing HMGB1 with a wider therapeutic window. Although early cytokines may still be protective 
against experimental sepsis, late-acting pro-infl ammatory mediators (such as HMGB1) contribute 
to the pathogenesis of sepsis by sustaining a rigorous and potentially injurious systemic infl amma-
tory response. Integrative therapies such as vagus nerve stimulation and herbal remedies can be 
employed strategically in a delayed fashion to attenuate a late infl ammatory response, thereby 
rescuing animals from lethal sepsis       
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Although an appropriate infl ammatory response is required to defend against 
infection, uncontrolled systemic infl ammation, caused by interaction with PAMPs 
or other agents, may be injurious to the host. Indeed, excessive accumulation of 
early pro-infl ammatory cytokines, including TNF  [  26  ] , interleukin (IL)-1  [  27  ] , 
and interferon (IFN)- g   [  28  ] , individually or together, contributes to the pathogen-
esis of lethal systemic infl ammation. However, these early cytokines are diffi cult 
to target in a clinical setting, prompting a search for other late pro-infl ammatory 
mediators that may offer a wider therapeutic window (Fig.  11.1 ).  

   Pathogenic Role of Late Pro-infl ammatory Mediators 

 A decade ago, we and others discovered that a nonhistone nucleosomal protein 
termed high-mobility group box-1 (HMGB1) is released from activated innate 
immune cells in response to exogenous microbial products (such as endotoxin or 
CpG-DNA)  [  29,   30  ]  or endogenous infl ammatory stimuli (e.g., TNF, IFN- g , or 
hydrogen peroxide)  [  29,   31,   32  ] . In murine models of endotoxemia and sepsis, 
HMGB1 is fi rst detectable in the circulation 8 h after the onset of diseases, subse-
quently increasing to plateau levels between 16 and 32 h from the onset  [  29,   33  ] . 
This late appearance of circulating HMGB1 parallels the onset of animal lethality 
from endotoxemia or sepsis and distinguishes HMGB1 from TNF and other early 
pro-infl ammatory cytokines  [  34  ] . 

 Extracellular HMGB1 functions as a pro-infl ammatory alarmin signal that stim-
ulates the migration of immune cells (e.g., monocytes, dendritic cells, and neutro-
phils)  [  35–  38  ] , thereby facilitating recruitment of immune cells to infection sites. In 
addition, HMGB1 can bind and facilitate innate recognition of various bacterial 
products (e.g., CpG-DNA or LPS) by innate immune cells to ensure an effective 
infl ammatory response  [  30,   39,   40  ] . Lastly, extracellular HMGB1 binds the receptor 
for advanced glycation end products (RAGE), as well as pattern-recognition recep-
tors such as TLR2 and TLR4  [  41,   42  ] , and consequently, HMGB1 activates immune 
cells to produce pro-infl ammatory cytokines, chemokines, and adhesion molecules 
 [  41–  49  ] . 

 The pathogenic role of HMGB1 as a late mediator of lethal systemic infl amma-
tion was fi rst inferred from an observation that HMGB1-specifi c neutralizing anti-
bodies conferred dose-dependent protection against lethal endotoxemia  [  29  ] . In a 
clinically relevant animal model of sepsis (induced by CLP), delayed administration 
of HMGB1-neutralizing antibodies, beginning 24 h  after  CLP, signifi cantly rescued 
mice from lethality  [  33,   50  ] . Notably, the fi rst dose of anti-HMGB1 antibodies was 
given 24 h after CLP, a time point when mice developed clear signs of sepsis, includ-
ing lethargy, diarrhea, and piloerection. An increasing number of agents (e.g., ethyl 
pyruvate, stearoyl lysophosphatidylcholine, and anti-IFN- g  antibodies) have shown 
effi cacy in inhibiting endotoxin-induced HMGB1 release and in protecting animals 
from lethal endotoxemia  [  29  ]  and sepsis  [  33,   51  ] . Conversely, the administration of 
exogenous HMGB1 to mice recapitulates many clinical signs of sepsis, including 
fever  [  52  ] , derangement of intestinal barrier function  [  53  ] , and tissue injury  [  54–  57  ] . 
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Collectively, these experimental data establish extracellular HMGB1 as a critical 
late mediator of experimental sepsis with a wider therapeutic window than early 
pro-infl ammatory cytokines (Fig.  11.1 )  [  34,   58  ] . Thus, although early pro-infl am-
matory cytokines (such as TNF) may still be protective against infection  [  59  ] , a 
dysregulated infl ammatory response sustained by late-acting mediators (such as 
HMGB1) contributes to the pathogenesis of lethal sepsis  [  1,   2  ] . Therefore, agents 
capable of selectively attenuating systemic HMGB1 accumulation may hold poten-
tial in the treatment of sepsis.    

   Experimental Evidence for Integrative Therapies for Sepsis 

 The discovery of late-acting mediators has initiated a new area of investigation 
involving the development of integrative therapies for experimental sepsis. The fol-
lowing is a review of emerging evidence generated from using experimental models 
of sepsis in support of integrative strategies (such as vagus nerve stimulation and 
herbal remedies) as potential therapies for sepsis (Fig.  11.1 ). 

   Nerve Stimulation 

 Traditionally, electrotherapy is a strategy where electricity is used to stimulate mus-
cles and nerves to release endogenous chemicals that cause the relief of pain and 
other infl ammatory ailments. For instance, Benjamin Franklin successfully used 
electrotherapy to relieve his neighbor’s intense shoulder pain in the 1700s  [  60  ] . 
Contemporary electrotherapy includes electroacupuncture (EA) and transcutaneous 
electrical nerve stimulation (TENS). EA is applied to the skin (at acupoints) through 
a pair of acupuncture needles attached to an electronic device that generates con-
tinuous electric pulses. TENS is applied via surface electrodes embedded in pads 
coated with electroconductive gel. Both are connected to a source of continuous 
electric pulses that cause an electrical current to travel towards the brain along spe-
cifi c nerve pathways. 

 In a rat model of CLP-induced sepsis, acupuncture at several acupoints (e.g., 
space between the vertebrate, surface of the ear tip, midline between anus and tail, 
and lumbosacral space) signifi cantly elevated peritoneal neutrophil counts and 
reduced peritoneal bacterial load  [  61  ] . In animal models of carrageenan-induced 
joint edema, TENS attenuated infl ammation-elicited musculoskeletal pain by acti-
vating endogenous opioid receptors  [  62,   63  ] . 

 Originating in the brain, the vagus nerve travels through the body to major organs, 
including the heart, spleen, lungs, kidneys, liver, and digestive organs  [  64  ] . Recently, 
Dr. Kevin J. Tracey et al. discovered that the vagus nerve is instrumental to the cen-
tral nervous system’s modulation of a peripheral infl ammatory response  [  65  ] . For 
instance, electrical stimulation of the vagus nerve prevented TNF release in animal 
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models of endotoxemia, whereas surgical vagotomy (e.g., resection of part of the 
vagus nerve) abolished electrical stimulation-mediated protective effects  [  65  ] . It is 
possible that electrical stimulation of the vagus nerve triggers release of a neu-
rotransmitter called acetylcholine (Fig.  11.2 ), which binds to the alpha-7 nicotinic 
acetylcholine receptor (alpha-7 nAChR), thereby inhibiting cytokine release from 
activated macrophages  [  66  ] . Indeed, disruption of alpha-7 nAChR expression abol-
ished acetylcholine-mediated cytokine inhibition and impaired electrical stimulation-
mediated protection against lethal endotoxemia  [  66  ] .  

 The vagus nerve can be stimulated by transcutaneous mechanical massage using 
a cotton-tipped applicator to apply alternating direct pressure perpendicularly and 
directly adjacent to the border of the trachea  [  67  ] . Intriguingly, this stimulation 
reduced serum HMGB1 levels and consequently improved survival in animal models 
of sepsis  [  67  ] . In addition to physical stimulation, a number of cholinergic chemical 

  Fig. 11.2    Chemical structure of anti-infl ammatory molecules. Acetylcholine is a neurotransmitter 
of both the central and peripheral nervous system, including the vagus nerve. EGCG is a major 
catechin of green tea, whereas TSNIIA is a major pigment of Danshen. Note that tanshinone 
IIA-SS is composed of four fused rings, and structurally similar to steroidal anti-infl ammatory 
drugs, including cortisone       
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agonists have also been tested in experimental animal models of sepsis. Similarly, 
these cholinergic agonists (including nicotine, choline, GTS-21, and PHA568487) 
conferred protection against lethal endotoxemia, bacteremia, and sepsis, partly by 
attenuating systemic HMGB1 accumulation  [  51,   68–  70  ] . 

   Medicinal Herbal Therapies 

 Along with electrotherapy, traditional herbal medicine is the basis of folk remedies 
for various infl ammatory ailments. The use of willow bark extract to reduce pain 
and fever was documented by a Greek physician (Hippocrates) in the fi fth century 
BC; the subsequent discovery of salicylic acid as the pain/fever-relief active compo-
nent gave rise to the fi rst synthetic nonsteroidal anti-infl ammatory drug (NSAID), 
aspirin. For many centuries, traditional Chinese herbal medicine has been used to 
treat various infl ammatory diseases. To assess their therapeutic potential, the 
Feinstein Institute for Medical Research Laboratory of Emergency Medicine has 
screened a few dozen medicinal herbs for HMGB1-inhibiting properties in bench 
and animal models of sepsis. Among them, the aqueous extracts of Danggui 
( Angelica sinensis ), Green tea ( Camellia sinensis ), and Danshen ( Saliva miltor-
rhiza ) effi ciently inhibited endotoxin-induced HMGB1 release and protected 
animals against lethal endotoxemia and sepsis (Fig.  11.1 )  [  71–  74  ] . 

   Danggui 

 Danggui ( A. sinensis ) has been regarded as the “ginseng” for women and, as such, 
is traditionally used to treat gynecological disorders including dysmenorrhea and 
hot fl ashes. After extracting Danggui root in hot water (85°C) for 4 h, the water-
soluble fraction was fractionated by ultrafi ltration using a Centriprep YM-10 
Centrifugal Filter (with a defi ned molecular weight cutoff of 10 kDa). The low 
(<10 kDa) molecular weight fraction dose-dependently attenuated endotoxin-
induced HMGB1 release in macrophage cultures  [  71  ] . In animal models of lethal 
endotoxemia, prophylactic administration of Danggui extract signifi cantly attenu-
ated systemic HMGB1 accumulation and increased the animal survival rate from 30 
to 90%  [  71  ] . Furthermore, the delayed administration of herbal extract, beginning 
24 h after CLP, signifi cantly rescued mice from lethal sepsis.  

   Green Tea 

 Brewed from the leaves of  C. sinensis , tea has been the most popular beverage for 
almost fi fty centuries. Its popular consumption has been associated with health 
benefi ts enabling protection, to some degree, from oxidative stress  [  75  ] , athero-
sclerosis  [  75  ] , cancer  [  76  ] , and cardiovascular diseases  [  77  ] . These healing proper-
ties are attributed to Green tea’s abundance of polyphenolic catechins, such as 
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(−)-epigallocatechin-3-gallate (EGCG) (Fig.  11.2 ), (−)-epicatechin-3-gallate (EG), 
(−)-epigallocatechin (EGC), and (−)-epicatechin (EC). Among them, EGCG 
accounts for 50–80% of all of the catechins in a serving, which is approximately 
50 mg in a single cup (100 mL) of green tea  [  78  ] . We and others found that EGCG 
effectively inhibited endotoxin-induced HMGB1 release in murine macrophages, 
with an estimated half maximal inhibitory concentration (IC 

50
 ) < 1.0  m M. Similarly, 

in primary cultures of human peripheral blood mononuclear cells, EGCG (15  m M) 
effectively abolished LPS-induced HMGB1 release, but only partly attenuated 
LPS-induced TNF secretion. 

 Prophylactic administration of EGCG in animal models of lethal endotoxemia 
led to a dose-dependent reduction of circulating HMGB1 levels and an increase in 
survival rates  [  73  ] . Since EGCG also inhibits LPS-induced TNF secretion  [  79  ] , 
EGCG was strategically administered, thereby preserving a potentially benefi cial 
early TNF response. Delayed administration of EGCG beginning 24 h post-CLP did 
not affect circulating levels of TNF but signifi cantly attenuated systemic accumula-
tion of HMGB1, as well as IL-6 and KC—two surrogate markers of lethal sepsis 
 [  73  ] . At a clinically feasible dose (4.0 mg/kg), EGCG signifi cantly rescued animals 
from lethal sepsis, increasing animal survival rates from 53 to 82%.  

   Danshen 

 Among hundreds of Chinese medicinal herbs, only a few have been entitled “Shen,” 
meaning medicinal herb (e.g., Ren Shen ( ginseng ) and Danshen ( S. miltiorrhiza )). 
Danshen contains a substance of premier medicinal value (termed “Dan” or cinna-
bar) and has been widely used in China for patients with cardiovascular disorders 
 [  80,   81  ] . Its benefi cial effects can be attributed to several red pigments, including 
tanshinone I, II, and IV, and cryptotanshinone  [  82  ] , which exhibit anti-infl ammatory 
properties by effectively inhibiting LPS-induced HMGB1 release (IC 

50
  < 25  m M). 

However, due to poor solubility and limited bioavailability, these tanshinones 
(12 mg/kg) failed to rescue mice from lethal sepsis, even after repeated administra-
tion at 24, 48, 72, and 96 h post the onset of sepsis, forcing the exploration of other 
water-soluble derivatives as potential therapeutic agents  [  72  ] . 

 A water-soluble tanshinone IIA derivative, tanshinone IIA sodium sulfonate 
(TSNIIA-SS) (Fig.  11.2 ), dose-dependently inhibited endotoxin-induced HMGB1 
release in macrophage/monocyte cultures. At the concentrations (e.g., 100  m M) 
that completely abrogated LPS-induced HMGB1 release, TSNIIA-SS merely par-
tially blocked LPS-induced release of nitric oxide or TNF and yet still did not 
affect the secretion of most cytokines (such as IL-6, IL-12p40/p70, KC, MCP-1, 
MIP-1s, MIP-2, or TNF). This indicates the relative selectivity of TSNIIA-SS in 
the inhibition of HMGB1 over most other cytokines. Even when TSNIIA-SS was 
given several hours after LPS stimulation, HMGB1 release was still effectively 
blocked, which distinguishes TSNIIA-SS from other HMGB1 inhibitors (such as 
ethyl pyruvate, nicotine, and stearoyl lysophosphatidylcholine). These unique 
properties enable the strategic administration of TSNIIA-SS in a delayed fashion, 
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which selectively attenuated systemic HMGB1 accumulation at a late stage of sepsis. 
Indeed, administration of TSNIIA-SS (15 mg/kg), beginning at +24 h post the 
onset of sepsis, rescued mice from lethal sepsis, signifi cantly increasing animal 
survival rates from 33 to 73%  [  72  ] . Meanwhile, administration of TSNIIA-SS dose-
dependently attenuated circulating HMGB1 levels  [  72  ] , suggesting that TSNIIA-SS 
confers protection partly by inhibiting systemic HMGB1 accumulation. 

 TSNIIA-SS is approved in China as a drug for patients with cardiovascular dis-
orders (such as heart attack), which encouraged the evaluation of whether it improves 
cardiovascular function in septic animals. In animal model of sepsis, rodents devel-
oped early hyperdynamic (around 5 h post-CLP) and late hypodynamic (between 20 
and 24 h post-CLP) cardiovascular responses  [  83  ] . Notably, TSNIIA-SS dramati-
cally reduced total peripheral vascular resistance, but signifi cantly increased cardiac 
stroke volume and output in septic animals  [  72  ] . Taken together, these data indicate 
that TSNIIA-SS confers protection against sepsis-induced cardiovascular dysfunc-
tion and lethality in animal models of sepsis.  

   Other Herbs 

 A number of other herbs have also been tested in animal models of sepsis. For 
instance, a component of  Magnolia offi cinalis  called magnolol, promoted protec-
tion against lethal sepsis when given 6 h post onset of sepsis  [  84  ] . Similarly, a com-
ponent of Cortex lycii, Kukoamine B (KB), attenuated LPS- and CpG-DNA-elicited 
activation of NF-kappa B in macrophages and conferred signifi cant protection 
against lethal bacteremia  [  85  ] . Thus, the continued screening of medicinal herbs 
may lead to the discovery of potential integrative therapies for sepsis.     

   Implications of the Evidence and Science for Practice 

 At the bench, several animal models of sepsis have been employed to understand the 
pathogenesis of sepsis and to develop potential novel therapies. The clinical rele-
vance of these models remains a subject of debate because it has been diffi cult to 
translate successful animal studies into clinical applications for sepsis  [  1  ] . For 
instance, although neutralizing antibodies against early cytokines (e.g., TNF) were 
protective in animal models of bacteremia/endotoxemia  [  26,   86  ] , these agents all 
failed in clinical trials of sepsis  [  87–  89  ] . This failure refl ects partly on the complex-
ity of the underlying pathogenic mechanisms of sepsis and partly on the heterogene-
ity of the patient population  [  4,   90  ] . In addition, the diffi culty applying fi ndings 
from animal models to clinical scenarios may also be attributable to pitfalls in the 
selection of feasible therapeutic targets or drugs, optimal doses and timing of drugs, 
and nonrealistic clinical outcome measures (such as mortality rates)  [  1  ] . 

 However, the recent discovery of several HMGB1-targeting integrative thera-
pies has potential implications for treating human sepsis. For instance, vagus nerve 



20111 Future Application of Integrative Therapies for Sepsis…

stimulation has been safely performed on patients with epilepsy and is expected to 
be benefi cial for septic patients  [  67  ] . The stimulator used is designed to prevent 
seizures by sending regular, mild pulses of electrical energy to the brain via the 
vagus nerve and is known as a “pacemaker for the brain”  [  67  ] . It is placed under the 
skin on the chest wall and connected to the vagus nerve in the neck by an electrical 
wire  [  67  ] . Similarly, several herbal extracts and components, including Danggui, 
Green tea, and Danshen, may also hold potential as therapies for human sepsis. The 
doses of Danggui used in animal models of sepsis are comparable with the daily 
dosages (3–15 g/person) recommended for elderly people as a nutrient supplement 
 [  71  ] . Although the doses of EGCG given to septic mice (4 mg/kg, i.e., 10  m M) are 
higher than those readily available in a cup of green tea  [  91  ] , purifi ed EGCG is com-
mercially available. Thus, an individual does not need to drink multiple cups of tea 
to enjoy the health benefi ts that green tea confers. Finally, TSNIIA-SS, a clinically 
approved drug for cardiovascular patients in China, also restored cardiovascular 
functions of septic animals by reducing total peripheral vascular resistance, while 
also signifi cantly increasing both cardiac volume and cardiac output  [  72  ] . The dual 
effects of TSNIIA-SS in attenuating late infl ammatory response and improving 
cardiovascular function make it a promising therapeutic agent for human sepsis.  

   Directions for Future Research 

 Extensive preclinical animal studies have established HMGB1 as an important 
mediator of experimental sepsis with a wider therapeutic window for future clinical 
intervention  [  29,   58,   92  ] . Recently, a number of integrative strategies (e.g., vagus 
nerve stimulation and herbal remedies) have been developed to attenuate late-acting 
pro-infl ammatory mediators, resulting in animals being rescued from lethal sepsis. 
Important directions for future research include:

   Continuous animal studies to determine whether these integrative strategies, • 
taken individually or in combination, infl uence the outcome of sepsis if given via 
clinically feasible (intravenous or oral) routes.  
  Bench and animal studies to elucidate the mechanisms by which integrative • 
strategies modulate host infl ammatory response and protect animals from lethal 
sepsis.  
  Clinical trials of selected integrative strategies to learn more about their effi cacy • 
in improving patient survival and to compare therapies.    

    A new formula of particular interest, termed “Xuebijing,” which contains fi ve 
Chinese herbs (including Danggui, Danshen, Honghua, Chuanxiong, and Chishao), 
is currently being tested in China as a potential therapy for human sepsis. The 
investigation of mechanisms underlying the pathogenesis of sepsis, as well as the 
mechanisms whereby integrative strategies improve animal survival, will likely 
lead to the discovery of novel integrative therapies for the clinical management of 
human sepsis.  
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   Summary and Conclusions 

 The recent explosion of knowledge regarding the molecular pathogenesis of sepsis 
has led to the identifi cation of late-acting pro-infl ammatory mediators (such as 
HMGB1) of experimental sepsis that may offer a wide therapeutic window for 
future clinical intervention. This has led to the development of potential integrative 
therapies, ranging from vagus nerve stimulation to medicinal herbs, which rescued 
animals from lethal sepsis, even when these therapies were given in a delayed fash-
ion. It is thus critically important to further elucidate the intricate mechanisms 
underlying the integrative therapy-mediated protection and to investigate their ther-
apeutic potential of integrative therapies in future clinical studies. 
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  Abstract   Integrative therapies have been used in treatment of sleep disorders 
though some of the evidence is lacking. This chapter will fi rst briefl y discuss what 
sleep is. Impact of sleep on daily life and discussion of reports of the number of 
sleep complaints will then be presented. The most common sleep disorder treated 
with integrative therapies, insomnia, will then be discussed in detail. Following the 
discussion on insomnia, different types of integrative therapies such as mind–body 
practices, herbal supplements, and manipulative practices will be presented along 
with supporting evidence of use. Finally, the chapter will move to sections on impli-
cations of the evidence and science for practice and directions for future research.  

  Keywords   Sleep  •  Sleep disorders  •  Insomnia  •  Sleep complaints  •  Integrative therapies 
in sleep medicine      

   Introduction 

   Sleep 

 Sleep is a necessary biological process that has a restorative function. During sleep, 
certain hormones are produced and released to assist in cellular repair. Also during 
sleep, memory is consolidated and memories are moved from “short-term” to “long-
term” storage. There are two basic stages of sleep: nonrapid eye movement sleep 
(NREM) and rapid eye movement (REM) sleep. During NREM sleep, the body is 
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in a state of repair and growth. During REM, it is thought that memories (both emotional 
and learning) are moved from short- to long-term storage in the brain. 

 Sleep can be measured in a number of different ways. Objective measures of 
sleep include polysomnography which uses electroencephalography and actigraphy 
which is a small watch-like device that is worn on the body and measures rest and 
activity. Sleep can also be assessed through sleep diaries/logs where the person 
writes down what time he or she fell asleep and awoke and standardized sleep ques-
tionnaires. Table  12.1  lists commonly used terms in sleep research and clinical 
practice.  

 This chapter will primarily focus on the sleep diagnosis of insomnia as this is the 
diagnosis with the most evidence of use of integrative therapies. There are very 
limited reports using different integrative therapies for restless leg syndrome. 
Finally, the use of integrative therapies is so sparse in obstructive sleep apnea (OSA) 
that there is only one study examining the use of integrative therapies for OSA.  

   Insomnia 

 The most common sleep complaint where integrative therapies are used is in the 
treatment of insomnia. Insomnia is classifi ed by the DSM-IV as the complaint of 
diffi culty falling asleep, frequent or prolonged awakenings, inadequate sleep qual-
ity, or short overall sleep duration in an individual who has adequate time available 
for sleep. Insomnia is not defi ned by polysomnography or a specifi c sleep duration. 
Because insomnia occurs only when there is adequate opportunity for sleep, it must 
be distinguished from sleep deprivation, in which the individual has relatively nor-
mal sleep ability but inadequate opportunity for sleep  [  1  ] . Within the classifi cation 
of insomnia, there are different subtypes. Acute (short-term) insomnia is defi ned as 
insomnia that lasts for only a few weeks, and the cause is usually known  [  2  ] . Chronic 
insomnia is defi ned as occurring for 30 days or more of the symptoms  [  3  ] . Insomnia 
can be classifi ed by either its specifi c symptoms (sleep onset diffi culties or sleep 
maintenance diffi culties) or by the duration of the symptoms (acute vs. chronic)  [  7  ] . 
Both classifi cations are seen in the literature and in some research studies are not 

   Table 12.1    Common sleep terms used in research and clinical practice   

 Sleep term  Defi nition 

 Sleep latency  How long it takes a person to fall asleep 
 Sleep onset  The time that sleep begins 
 Sleep offset  The time that sleep ends 
 Sleep effi ciency  The percentage of time that the person slept while in bed 
 Wake after sleep onset (WASO)  The amount of time that the person is awake after the 

person falls asleep 
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distinguished. Insomnia is usually diagnosed by patient report (general and the use 
of sleep diaries) along with the objective measure of actigraphy. Actigraphy 
provides objective information about rest and activity which then can be extrapo-
lated into sleep/wake cycles. 

 Sleep complaints are one of the leading healthcare concerns across the globe 
today. In 2005, the National Sleep Foundation published results from a pool of 
Americans which demonstrated that 75% of those surveyed reported at least one 
sleep problem a few nights a week or more. Fifty-four percent reported at least one 
symptom of insomnia at least a few nights a week (primarily awakening un-
refreshed; 21% report problems falling asleep at least a few nights a week). Thirty-
two percent responded that they snore at least three nights a week, and 15% 
responded that they have unpleasant sensations in their legs at least three nights a 
week; in 65% of those that have unpleasant sensations in their legs, it is worse dur-
ing the night than during the daytime  [  4  ] . 

 Some patients fi nd integrative therapies hold relief from these different sleep 
complaints. According to 2007 National Health Interview Survey (NHIS), 1.4% of 
the participant stated that they used integrative therapies to assist with sleep  [  5  ] . The 
2002 data from the NHIS demonstrated that 17.4% of all participants stated that 
they had trouble sleeping in the past 12 months, and of those participants with 
insomnia, 4.5% used some form of integrative therapy to treat their symptoms. This 
number is a staggering 1.6 million adults  [  6  ] . 64.8% primarily used biological/
herbal therapies, and 39.1% used mind/body relaxation therapies. Most reported 
that they found these therapies useful  [  6  ] . The reasons expressed as why those who 
were surveyed used integrative therapies were conventional treatments were not 
helpful (40.7%), conventional therapies were too expensive (24.8%), combined 
with conventional treatments (63.8%), conventional medical professional suggested 
(35.2%), and thought it would be interesting to try (66.6%)  [  7  ] . (Since the respon-
dents could select more than one reason, the total percentages add up to more than 
100%.) Unfortunately, the science behind these therapies has not kept up with the 
number of people who use them. The purpose of this chapter is to discuss the evi-
dence behind currently used integrative therapies in the treatment of selected sleep 
disorders commonly experienced by adults and children.   

   State of the Science/Evidence on Integrative Therapies 
to Treat or Manage Sleep Issues 

 To locate available evidence (literature) related to integrative therapies and sleep, 
PubMed, Ovid, and CINHAL were searched from years 1999 to early 2011. The 
terms included were sleep, integrative therapies, and complementary and alternative 
medicine and were limited to the English language. From there, the search was 
limited to research/humans. Also a Google Scholar search was conducted as a 
 double check to assess the completeness of the search. 
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   Mind–Body Practices 

 One of the common fi ndings in patients with insomnia is higher states of arousal 
and higher perceived stress levels. Mindfulness-based stress reduction is one way to 
decrease stress levels and states of arousals with the goal of improving sleep. 
Mindfulness-based stress reduction is a formalized intervention based on Buddhist 
philosophy and developed at the University of Massachusetts Medical Center  [  8  ] . It 
is a psychoeducational, skills-based program that is usually run over 8 weeks. 
Different meditation techniques are presented and practiced including body-scan 
medication, sitting meditation, walking meditation, and mindful Hatha yoga  [  8  ] . 
This mind–body practice has been the intervention in a few research studies where 
the goal was to decrease insomnia and improve sleep in the participants. The most 
scientifi cally rigorous of these studies from a sleep prospective was published in 
2006. Sixteen subjects were enrolled from a clinical sleep medicine practice in an 
uncontrolled clinical trial pre-post test design. The study consisted of 8 weekly ses-
sions of 120 min each that provided the subjects with information and practice time 
on such topics as sitting meditation, “body scan,” and walking meditation as well as 
cognitive treatment elements for insomnia. Participants were to practice at home, 
but amount of time was not specifi ed. The subjects reported a signifi cant increase in 
total sleep time of 64 min and a decrease in sleep onset of 4 min along with decreased 
worry and stress  [  9  ] . 

 Very little data is available concerning the use of yoga as a therapy for insomnia 
in a healthy population. One published study examined sleep quality using the 
Pittsburgh Sleep Quality Index (PSQI) in practitioners of yoga. There were 16 sub-
jects in the group who practiced long-term yoga (practicing regularly for at least 
3 years) and were compared to a control group of ten subjects recruited from the 
community. There were no statistical differences between groups. Neither group 
reported sleep disturbances, but those who practiced yoga on a regular basis had a 
signifi cantly lower (meaning better) sleep quality than the control group  [  10  ] . 

 Yoga has been used in a pilot treatment program for chronic insomnia. Twenty 
subjects completed an either week intervention protocol and were instructed in a 
series of yoga breathing patterns and simple positions to be done at home right 
before bedtime. Two weeks of pretreatment sleep diaries were collected and during 
the 8-week treatment phase. Total sleep time and sleep effi ciency signifi cantly 
improved ( p  < 0.05), and sleep latency onset and wake after sleep onset all signifi -
cantly decreased ( p  < 0.05) after the either week intervention. There were no reports 
of diffi culties, but the original sample had a 33% dropout rate (13 out of 40 subjects) 
with the majority of dropouts related to time commitment  [  11  ] . 

 Music therapy has little information as a treatment for sleep disturbances. Harmat 
et al. reported that listening to classical music improved sleep quality as measured 
on the PSQI in students with self-reported poor sleep when compared to students 
who listened to audiobooks or a control group. Ninety-six participants were ran-
domized to one of the three conditions and then followed for 3 weeks. The PSQI 
was completed at baseline (before randomization) and then once a week for the 
3 weeks. The music and the audiobooks were selected in advance by the researchers, 
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and the subjects were asked to listen for 45 min before going to bed. The control 
group was asked not to listen to music before going to bed and was not given any 
other specifi c instructions. Listening to music produced signifi cantly longer sleep 
duration, better sleep effi ciency, and shorter sleep latency when compared to either 
group. The audiobook group demonstrated no signifi cant differences when com-
pared to the control group  [  12  ] . 

 Music for relaxation has also been shown in a small study to improve sleep in 
older persons with insomnia  [  13  ] . Fifteen participants took part in the study; all of 
whom had long-standing insomnia and seven who were on sleep-inducing medica-
tions. All subjects spent the fi rst week without any intervention and only completed 
required surveys. The subjects were then randomly divided into two groups: music 
relaxation and progressive muscle relaxation. Those in the music relaxation group 
were provided a compact disk or cassette tape of slow melody piano music which 
lasted for 40 min before going to bed. Those in the progressive muscle relaxation 
group were provided a compact disk or cassette tape with recorded instructions in a 
male voice for muscle relaxation that had a duration of 40 min and was to be com-
pleted before going to bed. There was no music on the progressive muscle relax-
ation recording. After 1 week of the assigned relaxation technique, all subjects were 
crossed over into the other respective group (e.g., music group now received the 
muscle relaxation recording). Measures of sleep included two questionnaires and 
actigraphy to objectively monitor sleep. Music relaxation was shown to improve 
sleep effi ciency ( p  < 0.05) independent of order of group assignment  [  13  ] . 

 While all of these studies seem to indicate that music improves sleep quality, both 
studies are small in sample size and/or did not have control groups to assess whether 
the subjects did listen to the intervention. Assessment of sleep was strengthened by 
the use of an objective measure of sleep (actigraphy). Interestingly, music has not 
been shown to improve sleep quality and other objective measures of sleep on over-
night polysomnography. Lazic and Ogilvie enrolled ten female subjects in a study 
that examined objective (polysomnography) measures of sleep. The subjects spent a 
total of four nights in the sleep lab and were presented with the following: no sounds, 
“soothing music” (not described in article), or soft audio tones from lights out until 
5 min of continuous sleep. The subjects reported that the music was signifi cantly 
more relaxing than the audio tones or no sound at all. There was no statistical differ-
ence in sleep latency, sleep effi ciency, wake after sleep onset, or the different sleep 
stages  [  14  ] . While there are no side effects and very little cost to the use of music to 
improve sleep, further research is needed to assess the effi cacy of the therapy.  

   Biologically Based Practices 

 Integrative therapies that are biologically based have frequently been used to self-
manage insomnia. While there are a number of herbs or other biologically based 
practices that have been used, only a small number of these have been found to 
be safe, and an even smaller number have demonstrated usefulness as a treatment. 
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This section will focus only on those biologically based therapies that have been 
shown to be safe as per published literature which was summarized by the American 
Academy of Sleep Medicine  [  15  ]  and put forth in a review article. Thus, hops, 
lemon balm (no safety data available), kava kava (can induce severe liver toxicity), 
wild lettuce (hallucinogenic), skull cap (can cause seizure activity), and patrinia 
root (frequent nausea) will not be discussed as per the American Academy of Sleep 
Medicine  [  15  ] . 

   Melatonin 

 Melatonin is one of the most commonly used biologically based integrative thera-
pies for sleep issues such as insomnia. In humans, melatonin is produced in the 
pineal gland driven by input from the suprachiasmatic nuclei which receives input 
from the retinohypothalamic tract  [  16  ] . The major regulator of melatonin produc-
tion is light/dark cycles that the organism lives in  [  16  ] . For humans, melatonin is 
produced when it is dark. The pineal gland does not store melatonin ( N -acetyl-5-
methoxytryptamine); rather, it is excreted as soon as it is produced  [  16  ] . Commercially 
available melatonin may be isolated from the pineal glands of beef cattle or chemi-
cally synthesized  [  17  ] . 

 Melatonin acts on its own receptors in the brain. When given before bedtime 
(about 30 min before), it can induce sleep. Multiple studies across a wide number of 
patient populations have demonstrated reduced sleep latency, improved sleep effi -
ciency, and increased total sleep time  [  18  ] . In pooling the 15 studies examined, 
Brzezinski calculated that the sleep latency decreased by 3.9 min (95% CI 2.5, 5.4), 
sleep effi ciency by 3.1% (95% CI 0.7, 5.5), and total sleep time by 13.7 min (95% 
CI 3.1, 24.3)  [  19  ] . These studies used polysomnography and actigraphy to assess 
sleep parameters. The majority (14) used either a crossover design or a Latin squares 
design. There was a mixture of participants between studies as some enrolled only 
healthy volunteers while others included those suffering from insomnia. Dosages 
ranged from 0.1 to 5 mg of melatonin, and not all studies included a placebo control. 
Finally, the length of treatment varied from 1 to 4 weeks of treatment. While these 
are modest changes clinically, subjects reported perceived improvement in sleep. 
Buscemi and colleagues reported in their systematic review that the changes in sleep 
duration and sleep onset latency were not statistically signifi cant  [  19  ] . Differences 
between these two reviews could be due to inclusion of different studies and partici-
pants, data extraction methods, and methods by which the data were analyzed. 
Brzezinski and colleagues only searched one database (Medline 1980–2003) 
whereas Buscemi and colleagues searched 13 electronic databases from 1999 to 
early 2004 and hand searched abstracts from the Associated Professional Sleep 
Society from 1999 to 2003. Both reviews did state that the side effects/adverse 
effects from melatonin were rare. The melatonin preparation and dosage varied 
among all the studies included in the systematic reviews. 

 In children with chronic insomnia, melatonin demonstrated improved sleep. 
Smits and colleagues enrolled 62 children from 6 to 12 years of age who had 
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suffered from idiopathic insomnia for at least 1 year. Subjects were enrolled, 
 completed sleep diaries along with functional health status questionnaires for 
1 week, and then were randomized to receive either placebo or 5 mg of melatonin at 
7 pm for 4 weeks. Sleep onset was signifi cantly advanced (e.g., fell asleep earlier) 
by 57 min, sleep latency by 17 min, and increase in the time that the child awoke by 
9 min when compared to placebo  [  20  ] . Side effects of melatonin are rare, but there 
is a concern about inducing precocious puberty in children given melatonin, and 
then the melatonin is withdrawn  [  21  ] . 

 Melatonin can also be used for the treatment of Delayed Sleep Phase Syndrome 
(DSPS)  [  22  ] . DSPS is a condition where an individual can have sleep onset insom-
nia and also extreme diffi culty arising when they attempt to conform with socially 
acceptable activities (e.g., going to work or school)  [  22  ] . If melatonin is given at the 
time the person wishes to fall asleep over a number of days, then eventually the 
body will be able to initiate sleep at that time. This process though takes a number 
of days to weeks. Also in some patients, the sleep time can revert back to the later 
sleep time once the melatonin is stopped  [  22  ] .  

   Valerian 

 Valerian is derived from plants of the species  Valeriana   [  15  ] . Several randomized 
control trials have used valerian (in different preparations) as a treatment for 
insomnia. For example, in 2000, Doth and colleagues examined 16 healthy sub-
jects with insomnia and then randomized them to receive either 600 mg of valerian 
at nighttime or placebo for 14 days and used a visual analogue scale to assess 
improvement in insomnia. Ten percent of the valerian group reported improvement 
in sleep while 15% of the placebo group reported improved sleep  [  23  ] . In 2004, 
Diaper and colleagues examine two different doses of valerian (300 vs. 600 mg) 
and control on one night of sleep in 16 subjects in a crossover design. The study 
team used a visual analogue scale to assess improvement in sleep, and there were 
no statistical differences between the three conditions  [  24  ] . Finally, in 2005, Jacobs 
and colleagues examined the effect of valerian on 270 adults and randomized them 
to receive either 600 mg of valerian at night or placebo for 28 days and asked if the 
subjects thought that they slept better. Eighty-nine percent of those who had 
received valerian stated that they perceived better sleep, but 86% of those who 
received placebo also reported better sleep  [  25  ] . In some studies, valerian has been 
found to decrease sleep latency by self-report from subjects’ sleep diaries. However, 
objective data measuring different sleep parameters (such as sleep latency using 
actigraph) is lacking  [  15  ] . Overall, what little data that is available on valerian, this 
biologically based product does not demonstrate any effi cacy in treatment of 
insomnia  [  26  ] . Two systematic reviews demonstrate that valerian does not improve 
insomnia but does not have any identifi ed adverse side effects  [  27,   28  ] . There was 
no discussion of the potential of placebo effect in taking either herbs or actually 
placebo. The concept that there is a placebo effect in taking herbal supplements 
needs to be researched.   
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   Manipulative and Body-Based Practices 

 Acupuncture is a therapeutic procedure in which specifi c body areas called merid-
ian points are pierced with fi ne needles. Acupuncture treats illnesses by recreating 
the balance between Yin and Yang forces along with restoration of normal Qi  [  29  ] . 
Acupressure is the application of fi rm pressure of fi ngers placed on the meridian 
points. Auricular therapy is the use of acupuncture needles, seeds, or magnetic peels 
to stimulate acupoints located on the auricles  [  28  ] . 

 Acupuncture and its subcategories are the most studied of the manipulative and 
body-based practices in the treatment of insomnia. Multiple studies have examined 
acupuncture use in patients with insomnia. Most studies reviewed in this chapter 
have a heterogeneous sample of subjects. Many of these studies also do not control 
for other medical conditions, other sleep disorders (such as obstructive sleep apnea), 
treatment for other sleep disorders, or have objective measures of sleep. Thus, it is 
diffi cult to evaluate the “pure” response of the participants to acupuncture. Further, 
issues with the quality of these papers include inconsistent defi nitions of insomnia 
and the lack of standardized outcomes for the measurement of sleep. 

 Suen and colleagues published in 2002 and then in 2003 a study examining the 
use of magnetic pearls to specifi c meridian points in elderly subjects with insomnia. 
Two control groups used different types of seeds taped to the same areas as the 
magnetic pearls. A total of 120 subjects were enrolled all greater than or equal to 60 
years of age with insomnia complaints of at least 6 months (some up to 20 years) 
with no severe medical or psychiatric conditions. Objective data using wrist actig-
raphy was used along with a sleep questionnaire and sleep diaries. Initial results 
during the 3-week treatment phase demonstrated signifi cant improvement in sleep 
effi ciency as recorded on actigraphy and increase in overall nocturnal sleep. Also 
there was a signifi cant decrease in sleep latency and wake after sleep onset  [  30  ] . In 
2003, these researchers reported on a long-term follow-up study of these same sub-
jects. Fifteen subjects who had been in the original intervention group were fol-
lowed at 1, 3, and 6 months after intervention. No subject continued with the 
intervention after the initial 3 weeks. Total nocturnal sleep time and sleep effi ciency 
were still signifi cantly increased at the 6-month point, and sleep latency and total 
wake time after sleep onset were all signifi cantly decreased at the 6-month point, 
thus demonstrating a sustained effect for the intervention  [  31  ] . 

 In 2009, a Cochrane systematic review, authored by Cheuk, Yeung, Chung, and 
Wong, was published examining acupuncture and related techniques as an interven-
tion for insomnia  [  29  ] . Twenty-six studies (all in English) were identifi ed, but only 
seven met criteria for inclusion into review. All of the reviewed studies had high risk 
of bias, heterogeneous samples, and used different controls or comparisons such as 
medication, sham acupuncture/pressure, lack of control over diagnosis of insomnia 
(patient report vs. medical diagnosis), and length of treatment. The authors felt that 
overall, the results of the meta-analysis were favorable for the use of acupuncture 
and its related techniques for treatment of insomnia. However, the authors note that 
the quality of the data is lacking and that further highly rigorous studies are needed 
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to answer the questions of the use of acupuncture for insomnia. There was only one 
study that reported a single withdrawal to the actual treatment (slight pain upon 
needle insertion)  [  29  ] . 

 A meta-analysis, authored by Cao and colleagues, was also published in 2009 
 [  32  ] . The authors had access to Chinese data that the authors of the 2009 Cochrane 
review did not. Of the 46 included trials, 43 were published in Chinese and most 
were not available to English-speaking countries. The authors reported that while 
all the studies demonstrated that acupuncture was effective in “treating” insomnia 
(specifi cally sleep quality and duration) compared to sham, no treatment, or medi-
cation, most of the studies were fl awed as has been described in the above para-
graphs and that the benefi t of acupuncture could be overvalued  [  32  ]  . The authors 
did note though that side effects or risks of acupuncture are very minimal although 
they did not list the side effects of risks of acupuncture in the review. 

 Since the publication of the two systematic reviews, two studies were published 
in 2010 using acupressure in subjects who reside in long-term care facilities. Reza 
et al. reported that there was signifi cant improvement in sleep quality, duration, and 
effi ciency as measured by the PSQI. Also there was signifi cant decrease in sleep 
latency when compared to either the sham acupressure or a control group  [  33  ] . Also 
sleep logs that were maintained by the staff (blinded to subject’s group) demon-
strated a signifi cant decrease in the number of nighttime awakening by the subjects. 
The subjects ( N  = 90) studied were elderly residents in an Iranian nursing home who 
were reported to have moderate to marked sleep disturbances  [  33  ] . 

 Sun et al. reported using acupressure in subjects who were residents of long-term 
care facilities. Twenty-fi ve subjects were in each group (intervention vs. control). 
The intervention of 5-s pressure followed by a 1-s rest for 5 min was conducted 
every night for 5 continuous weeks. The control group only received a very light 
touch with no pressure with the same timing scheme. Outcome measures were the 
Athens insomnia scale-Taiwan (AIS-T) form which measures different characteris-
tics of insomnia. There was a signifi cant decrease in the score on the AIS-T which 
continued for 2 weeks after the intervention was ended  [  34  ] . Both of these studies 
begin to address some of the methodological concerns with previous studies, such 
as sample size calculations and objective data measurements that have been prob-
lematic  [  29,   32  ] . 

   Restless Leg Syndrome 

 The issues surrounding methodology to support the use of acupuncture in treatment 
of insomnia such as inability to blind the practitioner and subject, questionable use 
of control conditions, and lack of control of comorbid conditions are also true with 
the treatment of restless leg syndrome. Restless leg syndrome is the strong uncon-
trollable desire to move legs after sitting still due to the feeling of uncomfortable 
sensations. Causes can range from comorbid medical conditions to low iron stores 
to unknown causes. Reported incidence ranges from 2 to 15% of the US population 
 [  35  ] . A Cochrane Review in 2008 only included two studies out of 14 in the analysis 
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of the effect of acupuncture as a treatment for restless leg syndrome. Both studies 
were heavily fl awed and contained high bias, poor or no randomization, and poor 
selection of outcome measures. The authors concluded that the effectiveness of acu-
puncture for the treatment of RLS is not supported by rigorous and comprehensive 
evidence. Further research is needed before routine use of acupuncture can be rec-
ommended in the treatment of RLS  [  36  ] .  

   Obstructive Sleep Apnea 

 Only one study to date has examined the use of acupuncture in the treatment of 
obstructive sleep apnea (OSA). OSA is the repetitive complete or partial closing of 
the airway during sleep, leading to disrupted sleep patterns and other cardiovascular 
and metabolic risk. It is estimated that from 3 to 28% of the western population suf-
fer from OSA  [  37  ] . This one study evaluated 36 adults with moderate OSA (apnea 
hypopnea index (AHI) 15–30 events per hour) and randomized them to one of three 
groups: acupuncture, sham acupuncture, or control. The intervention acupuncture 
was provided for ten sessions; the sham acupuncture was applied at the same inter-
vals but located about 1 cm from the actual point and not in acupoints or meridians. 
Those in the intervention group had a signifi cant decrease in AHI compared to the 
other two groups (AHI 19.9 + 4.1 pre vs. 10.1 + 5.6 post;  p  < 0.05). The difference 
was in the apnea index and not the hypopnea index. There was no difference in body 
mass index (BMI) or neck circumference in the three groups. Also there was no dif-
ference in AHI between the three groups. The authors attribute the improvement in 
AHI changes in the serotonergic pathway which has been shown in other studies to 
be infl uenced by acupuncture  [  38  ] . There was no assessment of whether or not the 
“sham” group could actually feel the needle inserted and if there was any actual 
manipulation of the sham needles. Finally, these results have not been reproduced in 
other studies by independent investigators; thus, acupuncture is not a known effec-
tive treatment of OSA.   

   Energy Medicine 

 Little data is available for the use of energy medicine in relation to sleep complaints. 
One study examined using Tai Chi Chin with older adults who had poor sleep qual-
ity  [  39  ] . Tai Chi Chin is a series of movements focused on the development of 
intrinsic energy called Chi  [  40  ] . In this study, 112 healthy older (59–86 years of age) 
were randomly assigned to either Tai Chi Chin (intervention) or health education 
(active control) for a total of 25 weeks. Sleep issues were assessed using the PSQI. 
For those subjects with high scores on the PSQI, there was a signifi cant decrease in 
the overall score between the intervention group and the active control group 
( p  < 0.05). For those with low PSQI scores, there were no signifi cant differences. 
When examining the sleep quality portion of the PSQI, there was signifi cant 
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improvement in sleep quality, duration, and effi ciency and decrease in sleep latency 
and sleep disturbances between the intervention and the active control group 
( p  < 0.05)  [  39  ] . There were no reported safety issues within the study. The technique 
of Tai Chi Chin evaluated in this study shows promise as an integrative therapy for 
treatment of insomnia in older adults. Additional research is needed.   

   Implications of the Evidence and Science for Practice 

 The evidence for most of the integrative therapies used for sleep disturbances is 
lacking. Other than melatonin which has been extensively studied, no other therapy 
can be recommended with confi dence. That is not to say with further rigorous study, 
some of the integrative therapies addressed in this chapter will be shown in the 
future to be effective treatments for different sleep disorders especially in the area 
of insomnia. While most of the integrative therapies discussed in this chapter have 
little to no side effects (except herbal preparation), reported effi cacy is also poor. 
For clinicians, this is important as patients may come in to an offi ce visit and request 
the use of integrative therapies for treatment of a sleep disorder expecting either 
complete resolution of the problem or at least a decrease in symptoms. However, 
the clinician cannot feel confi dent that the integrative therapies will be effective. The 
clinician must council the patient on this fact. Also qualifi ed practitioners of the 
integrative therapy (such as acupuncture/pressure) may not be available in the com-
munity. The clinician has the responsibility to have an up-to-date list of qualifi ed 
practitioners in the community for any specifi c therapy if he or she is going to rec-
ommend the patient use integrative therapies. With herbal preparations, there is the 
added risk of herb-drug interactions which cannot be overlooked. Use of herbal 
preparations needs to be assessed at each offi ce visit and before prescribing a phar-
maceutical. Also if the clinician and patient mutually agree on the use of an herbal 
preparation, then the patient must be counseled on potential herbal-drug interaction. 
An excellent website for keeping up to date on these interactions is   http://www.nlm.
nih.gov/medlineplus/druginformation.html    .  

   Directions for Future Research 

 Future research in the use of integrative therapies for sleep issues needs to be rigor-
ous and well controlled. The most prominent and signifi cant limitation of the cur-
rent research is the lack of rigor. In many of the reviewed studies, either the sample 
size is not large enough to detect an effect, the control within the research is lacking, 
or the overall study design is not appropriate. Concerns about safety and effi cacy of 
certain treatments especially involving herbal remedies need to be addressed before 
wide-scale acceptance within the healthcare community can be obtained. Research 
conducted in this area needs to be well controlled (e.g., patient population, sleep 

http://www.nlm.nih.gov/medlineplus/druginformation.html
http://www.nlm.nih.gov/medlineplus/druginformation.html
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diagnosis), defi ned parameters, objective measures of outcome variables, and in the 
case of herbal preparations, control of quality and purity of a specifi c product. This 
includes the application of established criteria (e.g., DSM-IV or ICSD criteria) and 
objective measures of sleep and other variables so that studies can be replicated and 
validated for results.  

   Summary and Conclusions 

 The evidence for use of integrative therapies in sleep disorders is lacking except in the 
case of melatonin for insomnia. Melatonin has been used and reviewed across age 
groups, types of insomnias, and other sleep disorders and is felt to be safe and effective 
by the sleep community  [  18,   20,   22,   23  ] . Further research to demonstrate the effective-
ness of other integrative therapies is needed. The most success with integrative thera-
pies will probably be in the treatment of insomnia, and therefore, well-designed and 
controlled studies are needed. For the clinician, keeping up to date on research in the 
use of integrative therapies is important as the fi eld is expanding rapidly.      
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  Abstract   The use of integrative therapies for the treatment of nicotine addiction 
and tobacco dependence is limited, and what studies exist are fraught with method-
ological diffi culties such as small sample sizes, no controls, and no long-term data. 
What research does exist suggests that some mind–body practices, yoga, and physi-
cal exercise may be of some benefi t in treating tobacco dependence, especially when 
used in combination with nicotine replacement therapy (NRT). Other integrative 
therapies may be of help in reducing symptoms of withdrawal (such as anxiety, 
muscle tension, and mood shifts) but are not established as effi cacious treatments 
for tobacco dependence per se. To date, treatment of choice remains strong and 
consistent counseling and use of NRT.  

  Keywords   Smoking cessation  •  Integrative therapies  •  Tobacco dependence  • 
 Withdrawal symptoms  •  Combined treatment approaches      

 According to recent surveys on drug use and health, approximately 70.9 million 
individuals in the United States use tobacco; 60.1 million of these (24.2% of the US 
population) are smokers, and despite earlier gender differences, prevalence rates are 
now very similar for men and women  [  1  ] . Tobacco use rates decreased signifi cantly 
between 1960 and 2000, but they have remained relatively stable over the past 
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5–10 years, despite increasing evidence and public education about the negative health 
effects of tobacco use. Tobacco use remains the single leading preventable cause of 
death in the United States, and annual direct and indirect societal costs attributed to 
smoking approximate near $193 billion per year. The purpose of this chapter is to 
briefl y introduce to the reader the physiological mechanisms and health complications 
involved in nicotine addiction, discuss the limited research on integrative therapies for 
treatment of nicotine dependence and tobacco cessation, and briefl y introduce the 
evidence-based, “state-of-the-art” treatments available for tobacco cessation. 

   Nicotine Addiction 

 Although tobacco is used in various forms, the focus of this chapter will be on inte-
grative therapies used to achieve smoking cessation. The nicotine ingested by smoke 
inhalation reaches peak levels in the bloodstream very rapidly. Smokers report plea-
surable sensations that include mood elevation, relaxation, increased focus and 
attention, and—among regular users—reduction in withdrawal symptoms. These 
acute effects, however, dissipate quickly, and the smoker is then driven to ingest 
more nicotine. When an individual is attempting to quit, nicotine receptors in the 
brain continue to be present and do not approach the levels of nonsmokers for more 
than a month after quitting  [  2  ] , making smoking cessation complex and dynamic. 
Smoking also leads to an increase in blood pressure, respiration, and heart rate. 
Smokers of tobacco expose themselves to signifi cant health risks, particularly lung 
and cardiovascular diseases, including chronic obstructive pulmonary disease  [  3  ] . 

 The relationship between sleep and tobacco use is complicated; sleep distur-
bance is often seen as a withdrawal symptom as quitters reduce and eliminate nico-
tine. Several neuropeptides are thought to mediate the sleep-nicotine relationship. 
The orexin/hypocretin system, for example, is one of the systems that has been 
proposed as a modulator for breathing, infl uences chemosensitivity in the brain, and 
may affect sleep-wakefulness cycles in humans  [  4  ] . Orexin, leptin, and other neuro-
peptides have also been implicated as potential links between tobacco inhalation, 
craving, and the psychophysiological “reward” associated with smoking; blocking 
these neuropeptide receptors in rats appeared to both eliminate the stimulating prop-
erties of nicotine and decrease motivation to use nicotine  [  5  ] . Neuropeptide activity 
is also tied to the dopaminergic transmission in mesolimbic systems associated with 
reward pathways and may offer a partial explanation for emotional challenges with 
nicotine withdrawal and for the high comorbidity of nicotine dependence with mood 
and anxiety  [  6  ] . 

   Nicotine Addiction, Emotionality, and the Smoking Experience 

 The exact nature of the nicotine dependence-emotionality relationship is unclear; 
however, the comorbidity of tobacco use and emotionality is signifi cant. 
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Nondepressed smokers report changes in mood from smoking, and research reviews 
report high comorbidity between tobacco smoking and emotional disturbances, 
which is particularly robust with schizophrenia, depression, and anxiety. An esti-
mated 44% of all purchased cigarettes in the United States are bought by individuals 
with psychiatric disorders, rates of smoking are 2–4 times greater in individuals suf-
fering from depression and anxiety, and some studies have suggested that 90% of 
individuals with schizophrenia are smokers. For these individuals in particular, 
smoking may serve, to some extent, as both a direct anxiolytic and palliative inter-
vention for these conditions, contributing to diffi culty quitting. For some smokers 
who suffer from depression, smoking may essentially act as an antidepressant agent, 
due to its direct or indirect effect on dopamine and serotonin activity  [  7  ] . 

 Smoking tobacco is also a multisensory experience, involving the senses of taste, 
smell, touch, and vision. As with other types of chemical use, the rituals of buying, 
unpackaging, touching, lighting up, sharing, and socializing with cigarettes are all 
associated with the pleasurable effects of nicotine use, including intense and imme-
diate physiological (increased heart rate, respiratory changes, neurological impact) 
and psychological (mood alteration, decreased anxiety) effects. The act of smoking, 
even apart from the physiological effects of nicotine, appears to alleviate negative 
feelings, irritability, and anxiety in many smokers  [  8  ] . This effect may be due to the 
sensory experience of smoke inhalation, not nicotine, as cigarettes with only trace 
(or no) amounts of nicotine produce similar responses  [  8  ] . Many environments and 
activities are associated with smoking, and conditioned responses may be signaled 
by these situations (e.g., a stressful argument with someone triggers the desire for 
mood elevation, achieved by cigarette smoking), thus allowing the cigarette use to 
serve as future discriminative stimuli  [  9  ] . These cued associations make tobacco 
cessation even more diffi cult to achieve. In addition, the disincentives for smoking 
are generally delayed and subtle, providing little comparison to the incentives result-
ing from the rapid rewarding effects of nicotine via smoke inhalation. 

 Despite the physiological, behavioral, and emotional challenges involved in 
quitting, approximately 50% of smokers will eventually quit, and the vast majority 
of smokers desire to quit  [  10  ] . Among smokers who attempt to quit independently, 
however, estimates are that the vast majority (up to 85% in some studies) will 
relapse  [  11  ] . The complicated relationships between nicotine dependence, sensory 
stimulation, sleep disturbances, widely conditioned behavioral and societal cues, 
and emotion regulation challenges may offer an explanation for why tobacco 
dependence is particularly resistant to treatments that attempt to address only one 
aspect of the smoking experience. General success rates from tobacco cessation 
treatment programs are modest at best, and single intervention programs are con-
siderably less successful than those designed to address the multidimensional expe-
riences of smoking. Despite this, much of the research in tobacco cessation has 
focused on single interventions. Individually, these treatments have had some suc-
cess in helping smokers quit. Of particular note are nicotine replacement therapies 
(NRTs), pharmacological interventions, behavioral counseling, and psychoeduca-
tional interventions. Combined treatment approaches (making use of these treat-
ments in concert) are proving to be even more successful in the quitting attempts. 
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These interdisciplinary treatment approaches attempt to address the physiological 
cravings and withdrawal symptoms and the psychological and behavioral mecha-
nisms underlying the addiction process, as well as the various symptoms and obsta-
cles cited as reasons for relapse (including cravings, weight gain, and increased 
symptoms of anxiety and depression). NRTs and use of varenicline (a partial  a 4 b 2 
nicotinic receptor agonist) and bupropion (an antidepressant), which are recom-
mended as fi rst line pharmacological interventions for smoking cessation, appear to 
be most effective when used in combination with behavioral, social, and psychoe-
ducational support.   

   Integrative Therapies for Tobacco Cessation 

 Integrative therapy treatments are discussed in the following sections. With few 
exceptions (e.g., if a patient experiences negative effects from combining different 
pharmacological interventions or using herbs with drugs), clinicians should be 
encouraged to consider using these treatments in a combined treatment (simultane-
ously administered) manner, tailoring the specifi c interventions to the individual 
needs of the smoker; available evidence suggests that multiple interventions can be 
more effective than single treatments  [  12  ] . 

 As an introductory statement, the reader should be aware that very little 
research has been conducted on the use of integrative medicine treatments for 
tobacco cessation. What research does exist is often fl awed methodologically, 
with small numbers of subjects and limited or no control groups. Despite this, 
many patients use these treatments when they attempt to quit smoking. In a recent 
survey of 1,175 patients seen at an outpatient tobacco treatment clinic in the 
Midwest, 27% of patients reported previous use of complementary and alternative 
medicine (CAM) or integrative therapies for tobacco cessation, most commonly 
reporting the actual use of hypnosis, relaxation, acupuncture, and meditation. In 
addition, they reported perceiving yoga, relaxation, meditation, and massage ther-
apy as the most effi cacious treatments, and 67% of patients seen expressed an 
interested in future use of CAM for tobacco cessation  [  13  ] . Although the research 
is lacking, integrative, complementary approaches are perceived by smokers as 
potentially helpful adjunctive approaches in nicotine cessation, especially in 
addressing withdrawal symptoms, comorbid or related anxiety or depression, and 
relapse prevention. In general, there is currently little support for the claim that 
integrative or CAM approaches are effective in achieving tobacco cessation. 
When a scientifi c perspective is taken and meta-analyses of the available studies 
is conducted, the research on integrative therapies in general does not support 
their use for direct treatment of tobacco use and nicotine dependence, as the prin-
ciple outcome of treatment in this regard is total abstinence from smoking. These 
interventions do not seem to consistently or reliably achieve this goal. While inte-
grative therapies may aid in reducing withdrawal symptoms, assist in reducing the 
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number of cigarettes smoked, or address concurrent struggles with mood, there is 
no compelling evidence to suggest that any one of these therapies is an effective 
treatment for complete cessation. The very limited research that does exist is 
reviewed below. 

   Mind–Body Practices 

 Perhaps the only integrative mind–body therapy for which there has been some sup-
port for its use with tobacco cessation is hypnosis. Use of hypnosis for smoking 
cessation has shown some positive results, particularly when used in combination 
with other therapies. An independent review of 11 studies comparing hypnotherapy 
to 18 different control interventions concluded that, due to the lack of methodologi-
cally sound research with hypnosis, there is not enough evidence to support hypno-
sis as a sole treatment for smoking cessation  [  14  ] . When used as an adjunctive 
therapy, however, it appears that hypnosis may offer advantages over single treat-
ment or some other integrative treatment strategies. Results from a small controlled 
study of 67 patients showed that hypnosis with NRT was more effective than NRT 
alone in achieving tobacco cessation  [  15  ] . Carmody et al. found that hypnosis, in 
combination with use of a nicotine patch, may be more helpful for patients attempt-
ing to quit than use of behavioral counseling and nicotine patch, especially for those 
suffering from comorbid depression  [  16  ] . However, the 2008 Clinical Practice 
Guidelines for Treating Tobacco Use and Dependence  [  12  ]  concluded that there 
were insuffi cient studies with hypnosis, that hypnosis procedures varied widely 
among the various studies, and that the methodological limitations of these studies 
limited the ability to embrace hypnosis as a viable treatment for tobacco use. 
According to the authors of the guidelines, the strength of evidence (multiple, well-
designed, randomized clinical trials) for hypnosis was not present  [  12  ] . While 
intriguing, support for the use of hypnosis as a solo treatment is not compelling at 
this time. 

 Similarly, the number and breadth of studies on the use of acupuncture is low, 
and the results of these studies are equivocal. Some early research suggested that 
acupuncture is an effective intervention for smoking, but more recent, rigorously 
designed studies have not supported the use of acupuncture for tobacco cessation. 
Both the Clinical Practice Guidelines and the Cochrane Review concluded that 
the available evidence was insuffi cient to recommend acupuncture. White and 
Moody’s 2006 meta-analysis of acupuncture for tobacco cessation suggested that 
location of acupuncture points did not appear to matter in the effectiveness out-
comes, bringing into question the possibility that the positive outcomes achieved 
with acupuncture are more consistent with patient expectations than with the direct 
procedure of acupuncture  [  17  ] . A recent review of 33 randomized controlled trials 
did not show a long-term benefi t from acupuncture as a treatment for smoking 
cessation  [  18  ] .  
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   Energy Medicine 

 There is no available research literature that suggests the use of energy-based therapies 
to be effective with nicotine withdrawal or tobacco cessation.  

   Biologically Based Practices 

 There is no conclusive empirical data that suggest that biologically based practices 
such as herbs and supplements are effective treatments for tobacco cessation. 
As discussed below, several herbal combinations and some herbs show promise in 
reducing the severity of withdrawal symptoms and/or concomitant anxiety; how-
ever, their effi cacy for tobacco cessation per se is not supported in the literature.  

   Manipulative and Body-Based Practices 

 Massage, chiropractic, and osteopathic therapies all offer treatments that are also 
designed to assist with symptoms of muscle tension, irritability, anxiety, and rest-
lessness and can be considered on an individual basis for those smokers interested 
in integration of these therapies into their quitting program. Empirical support for 
the use of these therapies for tobacco cessation directly is not found. The use of 
these practices for treatment of withdrawal symptoms is encouraging, however.   

   Integrative Therapies to Aid Relaxation and Reduce Anxiety 

 As an introduction to this section on the use of integrative therapies to aid relaxation 
and reduce anxiety, it should be noted that while some tobacco cessation therapies 
report effectiveness in reducing the  use  of tobacco, there does not appear to be a 
consistently strong relationship between short- or long-term  reduction  in tobacco 
use and tobacco  cessation  (except in the case of NRTs)  [  19,   20  ] . This is likely to 
also be the case with integrative treatments. 

 Integrative approaches, however, may be helpful in aiding relaxation and 
decreased use of nicotine. Many smokers experience considerable anxiety prior to 
and during reduction efforts, and many have comorbid anxiety conditions. A recent 
student of 1,504 smokers found that anxiety diagnoses were not only common 
among treatment-seeking smokers but were also related to elevated withdrawal 
symptoms, lack of response to pharmacotherapy, and increased motivation to smoke 
 [  21  ] . The treatments reviewed below may assist in the reduction of negative symp-
toms such as anxiety or depression (and, in some case, in number of cigarettes 
smoked) experienced by patients attempting to quit smoking; there is no clear evi-
dence, however, that this in turn results in total cessation from tobacco use. 
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   Mind–Body Practices 

   Relaxation and Hypnosis 

 There is a good body of evidence that mind–body practices such as relaxation 
therapies are helpful for treatment of symptoms of anxiety in populations that suffer 
from a variety of anxiety disorders and anxiety symptoms. These practices involve 
instruction in physical (progressively relaxing body parts), cognitive (decrease cata-
strophic or negative thoughts), and emotional (elicit peaceful feelings) activities. 
Their use in treating anxious symptoms in the smoking population is also partially 
supported in the literature  [  21–  25  ] . Mindfulness, meditation, guided imagery, and 
relaxation techniques have all been proposed as useful integrative therapies for 
tobacco cessation. While theoretically different, mind–body and relaxation thera-
pies all involve attention to physical sensations and may use visualization and imag-
ery, regulation of breathing, and systematic muscle contraction/relaxation as a 
means of achieving deep relaxation. The research is not strong enough to date, how-
ever, to include these treatments as evidence-based  stand-alone  therapies for tobacco 
cessation; as solo treatments, their effectiveness has not been consistently shown to 
be signifi cantly greater than no treatment. However, they may prove to be particu-
larly helpful in reducing the tobacco withdrawal symptoms and nicotine cravings, 
especially when combined with education and NRTs. At this time, they can be con-
sidered second-line, nonpharmacological interventions for treatment of anxiety 
symptoms related to nicotine withdrawal and may work best in concert with other 
treatments. As with other nonnicotine therapies, it is diffi cult to ascertain whether 
these therapies have a direct impact on neurophysiological activity associated with 
nicotine withdrawal and/or are helpful indirectly by promoting relaxation and symp-
tom reduction. 

 Ussher et al. reported that use of a brief (10-min body scan) guided relaxation 
exercise with smokers signifi cantly reduced the desire to smoke and aided with 
symptoms of irritability and tension. Recent research involving the integration of 
relaxation techniques with isometric exercises provided some evidence for the 
effectiveness of this combination of therapies for tobacco cessation  [  24  ] . This study 
reported only on short-term effectiveness, and no data currently exist to support this 
combination of therapies as effi cacious in aiding long-term abstinence.  

   Physical Exercise 

 Some studies have attempted to determine whether regular exercise can help people 
sustain a quit attempt by moderating withdrawal symptoms and cravings and help-
ing to control weight gain. A Cochrane review of 13 studies on the use of physical 
exercise as an aid to smoking cessation reported that, due to methodological con-
cerns and the limited number of available studies, fi ndings from these studies were 
inconclusive and needed further investigation  [  26  ] . Some research has suggested 



230 K.M. Hathaway and Y. Erasmus

that physical exercise may have an additive effect on treatment success when used 
in combination with NRTs. Results from an early randomized controlled study of 
281 healthy female smokers suggested that the exercise component of an interven-
tion program more than doubled the likelihood of long-term tobacco cessation, and 
participants had gained less weight than the control group  [  27  ] . In another random-
ized controlled trial with 86 women, researchers found that vigorous exercise was 
associated with acute improvements in withdrawal symptoms, cravings, and nega-
tive affect  [  28  ] . The long-term cessation rate, however, was not reported. Recently, 
a pilot study examining the effect of moderate-intensity exercise on smoking cessa-
tion found a moderate effect size for exercise and suggested that, given adequate 
participant compliance, moderate-intensity exercise may enhance short-term smoking 
cessation  [  29  ] . 

 A limitation of this research is the lack of available evidence regarding the long-
term benefi t of exercise on smoking cessation. Kinnunen et al., however, found that 
both exercise and health and wellness education conditions (social support) double 
the cessation rates (over standard care) in female smokers  [  30  ] . Above and beyond 
the potential benefi ts of exercise on tobacco cessation, these researchers wisely 
discussed the advantages of introducing physical exercise into smokers’ lifestyles as 
a potential harm-reduction strategy, improving overall morbidity and mortality 
related to sedentary lifestyle and smoking. Exercise has also been found to be effec-
tive in alleviation of some of the symptoms of both anxiety and depression, which 
may indirectly aid in reduction of withdrawal symptoms and assist in cessation  [  31  ] . 
Given the generally accepted negative relationship between smoking and physical 
activity  [  32  ] , exercise should be considered both as a component of integrative 
tobacco cessation programs and tobacco use prevention models.  

   Yoga 

 Yoga (in a general sense) can be considered as an alternative to traditional aerobic 
and anaerobic exercise and is comprised of breathing, particular postures, and 
focused attention. These elements may enhance stress reduction and improve well-
being and mood, which are in turn associated with successful smoking cessation 
 [  33  ] . Studies have suggested that regular yoga practice reduces perceived stress, 
reduces negative effect, and can improve weight control  [  34–  37  ] . In a study examin-
ing the impact of Hatha Yoga (a combination of slower stretching and balancing 
poses with breathing and meditation) on smokers’ desire to stop smoking, 30% of 
the participants reported a positive shift and increased desire to stop smoking after 
engaging in breath awareness and stretching exercises focusing on pulmonary health 
 [  38  ] . Tobacco cessation rates, however, were not signifi cant. Due to a combination 
of yoga’s aerobic involvement (physical exercise), meditative components (relax-
ation), and breath work, yoga may prove to be effi cacious as an integrative therapy 
for tobacco research, but the research is limited at this time. Ongoing studies are 
being conducted to look at long-term benefi ts (including decreased withdrawal 
symptoms and sustained cessation) of yoga for tobacco cessation  [  22  ] .  
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   Acupuncture 

 Although the effi cacy of acupuncture as a smoking cessation treatment is inconclusive 
and the quality of studies varies widely, some studies suggest that, rather than a 
direct impact on nicotine receptors, acupuncture may have benefi t in reducing side 
effects of withdrawal such as irritation, cravings, and headaches. Furthermore, some 
studies suggest that acupuncture may increase the levels of endorphins, enkephalin, 
epinephrine, norepinephrine, serotonin, and dopamine in the central nervous system 
and may help encourage smoking cessation by decreasing the desire to smoke and 
by mediating various symptoms experienced as a result of cessation  [  39  ] . 

 Although limited in scope and number, some studies suggest that true acupunc-
ture may be more effective than placebo, at least in the short term, in helping people 
quit smoking by reducing cravings  [  18  ] . In a small pilot study using a research 
design to compare acupuncture with nonspecifi c treatments for stress reduction, 
Huang et al. found a small but signifi cant trend toward improved stress symptoms 
after acupuncture treatment  [  40  ] . Other researchers have suggested that acupunc-
ture may alleviate some of the autonomic responses to visual cues related to smok-
ing  [  41  ] . When used in combination with other treatment approaches, acupuncture 
may prove to be of additive benefi t. In a study combining acupuncture with patient 
education, Bier et al. conducted a randomized, quasi-factorial study examining the 
effi cacy of auricular acupuncture and education on smoking cessation and found 
signifi cant reductions in smoking and posttreatment cigarette use; acupuncture and 
education showed a 40% cessation rate that was signifi cantly greater than the con-
trol group and was maintained at 18 months posttreatment  [  42  ] .   

   Biologically Based Practices 

   Herbs and Nutritional Supplements 

 Both herbs and nutritional supplements have been used for centuries as remedies for 
some of the physiological and psychological symptoms such as anxiety and irrita-
bility. Lemon balm, lavender, chamomile, orange oil ( Camellia sinensis  oil), and 
peppermint have all been used with reported success to assist with relaxation, gas-
trointestinal distress, headaches, and agitation. Melatonin, kava kava, and valerian 
have been used as relaxation aids (reducing symptoms associated with smoking 
 cessation such as anxiety, restlessness, irritability, and cigarette craving). The 
 anxiolytic-like effect of these substances has been supported in some literature  [  43  ] , 
and, for any given individual, the conditioned or direct relaxation experiences asso-
ciated with these substances and smells may be helpful in reducing anxiety and 
aiding relaxation during the quitting process. A systematic review of the use of 
some of these natural remedies for treatment of anxiety and depression is not the 
purview of this chapter, but some evidence exists for the use of herbs, particularly 
passionfl ower and kava, in solo or combination. Lysine and supplements also 
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appear to be promising in the treatment of anxiety, and St. John’s wort, inositol, and 
omega-3 fatty acids have received some initial support as likely effi cacious adjunc-
tive therapies for symptoms of depression  [  44  ] . Safety concerns limit the recom-
mended use of kava at this time, however, and clinicians are cautioned to consider 
drug-herb interactions when recommending herbal supplements to patients  [  45  ] . 

 Hakim et al. suggested that use of antioxidants might aid in reducing some of the 
negative oxidative damage related to tobacco smoking  [  46  ] . Lee and Lee used an 
herbal tea made with plants high in antioxidant and nicotine degradation activity to 
aid in conversion of nicotine to cotinine; they reported reduced cravings and three 
times the smoking cessation rate compared to placebo  [  47  ] .  

   Aromatherapy 

 Use of aromatherapy for tobacco cessation may prove helpful as well, as it poten-
tially addresses the sensory experience of smell (countering the odor of tobacco), 
has neuropharmacological properties associated with emotions, and may be used to 
trigger odor-cured memories and responses associated with relaxation. The olfac-
tory system is closely linked to the emotion and memory centers in the limbic 
system, and memories associated with smell have been found to be more emotion-
ally evocative than those associated with other types of memories; this can be 
potentially used to link specifi c odors to relaxation and nonsmoking behavior. Some 
early research has suggested that inhalation of black pepper essential oil may reduce 
cravings and physical symptoms associated with cigarette smoking cessation  [  48  ] , 
and more research is needed to investigate these claims. Many essential oils (par-
ticularly lavender, lemon balm, and neroli) have pharmacological actions consistent 
with changes in central nervous system activity (specifi cally triggering the release 
of neurotransmitters) and have proved benefi cial in aiding relaxation. Recent 
research has begun to investigate the neuropharmacological properties of essential 
oils and the potential for their use in treatment of anxiety symptoms  [  49  ] .   

   Energy Medicine 

 Reiki and healing touch have been suggested as useful interventions for anxiety but 
are not, to date, well substantiated in the literature  [  49  ] .  

   Manipulative and Body-Based Practices 

 Massage and chiropractic treatments have not been substantiated as treatments for 
irritability and anxiety, although they may be helpful for physical symptoms such as 
headaches and muscle tension that may be associated with nicotine withdrawal.  
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   Summary: Integrative Treatments for Tobacco Cessation 

 It should be noted that some guidelines suggest that integrative therapies or treatment 
methods may be helpful primarily for individuals only for whom more conventional 
interventions have failed. Given the more recent research suggesting that interdisci-
plinary, simultaneously applied interventions of other types (e.g., NRT plus coun-
seling  [  12,   50,   51  ] ) appear to be more successful than single treatment approaches 
(nicotine replacement alone), integrative therapies may be found to be good treat-
ments for tobacco cessation when used in combination with other therapies. Studies 
investigating the use of these combined approaches are lacking yet are sorely 
needed. Integrative CAM treatments used by smokers in concert with other thera-
pies, particularly given no contraindications for their use, should not be discouraged 
despite the lack of current evidence for their unilateral effectiveness on tobacco 
cessation. 

 The scope of this chapter does not allow for review of the complete literature 
supporting the use of various integrative therapies for all of the physical and emo-
tional symptoms that might accompany withdrawal from nicotine. Given patient 
interest in these therapies, however, and the clinical observation that individual 
differences also predict outcome and satisfaction with treatment, it appears that 
patient preference for integrative therapies can usually be considered in tobacco 
cessation treatment efforts.   

   State-of-the-Art Treatments for Tobacco Cessation 

 A brief review of the nonintegrative, “state-of-the-art” therapies and treatments for 
nicotine dependence and tobacco cessation follows. Their inclusion in this chapter 
is designed to assist the reader in consideration of the use of integrative therapies 
with these more typical nicotine dependence/tobacco cessation treatments. These 
“state-of-the-art” treatments have generally been subjected to rigorous study and 
have been found to be effi cacious for use in this population. It should be noted, 
however, that if integrative therapies are considered for use with individuals using 
nicotine replacement or pharmacological treatments, careful consideration needs to 
be given to possible negative interactions between these treatments, particularly 
with biologically based therapies. 

   Treatments That Directly Affect Nicotine Dependence 

 Although tobacco, not nicotine, is responsible for the majority of negative health 
effects related to smoking, nicotine is the addictive substance that sustains tobacco 
use. Evidence-based research suggests that the most successful interventions for 
nicotine dependence are NRTs; other pharmacotherapy interventions may directly 
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affect dependence or may impact physiological and psychological symptoms of 
withdrawal. Effective pharmacological treatments can signifi cantly increase the 
rates of both quitting and long-term abstinence  [  12  ] . A variety of medications are 
available to support people in attempting to quit smoking and can be offered to all 
tobacco users, except for pregnant women or for those for whom it is medically 
contraindicated. There is, however, currently insuffi cient evidence of medication 
effectiveness with smokeless tobacco users, light smokers, and adolescents  [  12  ] . 

   Nicotine Replacement Therapy 

 NRTs aim to decrease withdrawal symptoms associated with smoking cessation by 
providing nicotine from slower, more controlled sources than cigarettes. These 
include patches, chewing gum, tablets (not sold in the United States), lozenges, 
inhalers, and spray. Wide evidence suggests that NRTs help smoking cessation and 
that various forms of NRT may be similarly effective  [  12,   50  ]  (see Table  13.1 ). 
Concurrent use of several types of NRTs may improve treatment even more; success 
rates are higher, for example, when the nicotine patch is used to establish a back-
ground level of nicotine, and nasal spray, inhalers, or gum are subsequently used to 
respond to cravings  [  52,   53  ] .   

   Nonnicotine Replacement Pharmacotherapies 

 Varenicline is a nicotine receptor partial agonist that provides some nicotine-like 
effects but also blocks the effects of nicotine. Unlike NRTs, which require the 
patient to cease smoking, varenicline causes a decline in the sense of satisfaction a 
person experiences while smoking  [  12  ] . Research suggests that varenicline may be 
more effective than bupropion in achieving tobacco cessation  [  52  ] . A recent study 
of 412 cases found that short-term smoking cessation rates were higher with vareni-
cline than NRTs; no differences in cessation rates were found between patients with 
or without mental illness  [  54  ] . 

 Studies show that use of 0.1–0.45 mg/day of clonidine, a central alpha adren-
ergic agonist that has been used primarily as an antihypertensive, can also lead to 
an increase in smoking cessation  [  55  ] . Clonidine is only recommended as a sec-
ond-line therapy for people who have not found NRTs, bupropion, or varenicline 
helpful  [  55  ] . 

 A variety of antidepressants appear to have benefi cial effects for smoking cessa-
tion. Research suggests that bupropion and nortriptyline aid long-term smoking ces-
sation, while selective serotonin reuptake inhibitors (SSRIs) such as fl uoxetine, 
sertraline, and paroxetine are not effective  [  56  ] . These fi ndings suggest that although 
serotonin modulation may be involved in maintenance of smoking, it may not be as 
important as tobacco cessation and that the dopaminergic or noradrenergic effects 
of bupropion and nortriptyline may account for their positive effects  [  56  ] . 
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 Use of bupropion has been shown to double the odds of long-term quitting and 
works equally well with depressed and nondepressed smokers  [  56  ] . Research also 
suggests that bupropion may be as effective as NRT, but it is currently unclear 
whether or not combining bupropion with NRT increases quit rates, compared to 
using NRT or bupropion alone  [  56  ] . A recent review of research suggests that use of 
integrative pharmacotherapy (i.e., the nicotine patch with the gum or spray, the nic-
otine patch with the inhaler, or the nicotine patch with bupropion) is more effective 
than the medications alone in achieving cessation  [  12  ] . 

 A meta-analysis of nine trials using nortriptyline, a tricyclic antidepressant, sug-
gests a signifi cant long-term benefi t for tobacco cessation  [  56  ] . It is not clear whether 
or not nortriptyline is more or less effective than bupropion or whether using it in 
conjunction with NRT improves cessation rates. Although nortriptyline appears to 
be helpful in aiding smoking cessation efforts, until more research addresses the 
side effects and safety of this drug, it is currently recommended only as a second-
line treatment for smoking cessation  [  57  ] . 

 SSRIs and other drugs are promising for smoking cessation, but the research, to 
date, does not support their use at this time. Similarly, lobeline, anxiolytics, and 
silver acetate are not well established as useful aids in tobacco cessation  [  12,   56  ] . 
While they may be of help in treatment of comorbid conditions of depression or 
anxiety for individuals who suffer from these conditions and may be of some pallia-
tive help for withdrawal symptoms in nondepressed smokers, their use as direct 
agents of change for tobacco cessation is not supported at this time.   

   Psychological and Behavioral Interventions 

 A great deal of research has been conducted on the potential benefi ts of counseling 
and psychotherapy for treatment of nicotine dependence, particularly those thera-
pies that address the physical, cognitive, emotional, and social concomitants of 
smoking. There are many psychological (conditioned) processes involved in the 
initiation, maintenance, and cessation of tobacco use, and smokers have developed 
strong associations between smoking, emotion regulation, pleasure, and social cues. 
Habit reversal techniques, cognitive therapies and group therapies have all been 
suggested as helpful adjunctive therapies in cessation efforts. These approaches aid 
people trying to quit by helping them recognize internal and external trigger situa-
tions (such as drinking caffeine or alcohol or being around other tobacco users) and 
develop cognitive and behavioral coping skills (such as learning cognitive strategies 
that will reduce negative thinking about quitting and avoiding triggering situations) 
to help themselves during the quitting process. 

 Of these, direct behavioral interventions have been shown to be most effective 
in supporting smoking cessation; these interventions may include gradual cessa-
tion programs, motivational interviewing techniques, contingency contracting, 
extratreatment social support, exercise, aversive smoking, and computerized treat-
ments. Four specifi c kinds of counseling and behavioral therapy have yielded 
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 statistically signifi cant increases in abstinence rates when compared to untreated 
control conditions: practical counseling including problem-solving and skills 
training, inclusion of social support as part of treatment, provision of help in 
securing social support outside of treatment, and utilization of aversive smoking 
procedures  [  12  ] . 

 Combined approaches are particularly helpful for smokers. A meta-analysis by 
Baillie et al.  [  58  ]  found a twofold increase in successful quitting when behavioral 
treatments were added to medical advice for quitting. They also noted a signifi -
cantly greater treatment effect when more treatment formats were used than when 
only one intervention was tried, with increasing effectiveness as more treatments 
(multiple visits) were added. Face-to-face clinical interventions delivered for four or 
more sessions were particularly helpful in increasing abstinence rates  [  12  ] . 

 It should be noted that while these interventions have proved to be helpful in 
initial tobacco cessation efforts, relapse prevention skills training has not yet been 
proven effi cacious for long-term outcomes, and further research is needed to study 
effective relapse prevention strategies. However, behavioral approaches that include 
education regarding quitting, cognitive and behavioral strategies to deal with trig-
gers to smoke, relaxation techniques for symptoms of anxiety, and development of 
social support for quitting have proved to be particularly benefi cial, especially for 
those quitters who also suffer from depression  [  59  ] .  

   Interventions That Educate 

 Due to the clear health benefi ts associated with smoking cessation, the importance 
of encouraging and helping people to quit successfully cannot be overstated  [  60  ] . 
Whether one’s orientation is to integrative or traditional treatments for tobacco 
cessation, the educational component of treatment appears critically important for 
tobacco cessation. Studies have shown that even limited tobacco dependence inter-
ventions can be effective for many smokers. In meta-analyses of over 20 trials, even 
receiving brief advice from a primary care physician to quit smoking during routine 
offi ce visits has been shown to increase the number of smokers who quit  [  61  ] . 
Interventions of even 5–10 min (which typically include simple opportunistic advice 
to stop, an assessment of the person’s commitment to quit, an offer of pharmaco-
therapy and/or behavioral support, provision of self-help materials, and referral to 
more intensive support) are likely to signifi cantly increase smokers’ willingness and 
motivation to quit  [  12,   62  ] . 

 Self-help materials are also effective in assisting tobacco cessation. A review of 
68 trials found that providing standard self-help materials was more likely to 
increase quit rates than no interventions and that tailored or targeted self-help mate-
rials were more effective than standardized self-help materials  [  63  ] . Early research 
on tailored materials for quitting smoking suggest strong support for combined 
treatment approaches involving use of these materials in combination with pharma-
cological interventions such as NRT  [  64  ] . 
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 Studies examining telephone quit-line access and counseling show that these 
interventions also increase quitting success rates, are effective with diverse popula-
tions, and are able to reach many different people. In a randomized controlled trial 
in the Midwest, researchers found that telephone counseling and support increased 
the use of behavioral and pharmacologic assistance and subsequently led to higher 
smoking cessation rates than health-care provider information alone  [  51  ] . A sys-
tematic review of literature from 1990 to 2008 analyzed 11 randomized controlled 
trials examining the effi cacy of online, interactive interventions for smoking cessa-
tion. Results indicated that these interventions may be effective in aiding smoking 
cessation but that more research is needed to compare static websites that offer 
advice and education to interactive web-based interventions that can offer more 
tailored and individualized approaches to quitting  [  65  ] . 

 Although counseling and medication are both effective when they are used by 
themselves for smoking cessation, the combination of counseling and medication is 
more effective than stand-alone treatments. Recent reviews have found that when 
counseling and medication are combined, a 1-year abstinence rate of about 25% can 
be expected  [  66  ] . It is also possible that educationally based counseling or medica-
tion, combined with integrative treatments, holds promise for smokers.   

   Clinical Recommendations 

 The available literature on effective tobacco cessation suggests that tobacco use and 
nicotine dependence are diffi cult to treat, and relapse rates are high. Integrative, 
complementary treatments have not, to date, offered any particular advantages to 
the “state-of-the-art” treatments. A summary of these treatments and the support for 
their use as primary treatments, combined treatments, or adjunctive treatments for 
withdrawal symptoms is provided in Table  13.2 .  

 The available research (“state of the art”) is clear that all health-care providers 
should strongly advise patients to stop smoking and refer, as appropriate, to special-
ist services for aid in quitting. Instructions to quit should be repeated often, and 
information should be provided regularly about the risks of smoking and benefi ts of 
quitting. Smokers (particularly those smoking ten or more cigarettes daily) should 
be encouraged to use NRT as a smoking cessation aid. In addition, to aid in the 
likelihood of successful quitting, patients should be offered  interdisciplinary ,  simul-
taneously delivered, and integrated  interventions that include, at the very least, indi-
vidual, group, or telephone counseling. Intensive interventions are more effective 
than brief interventions and should be offered wherever possible. Smoking cessa-
tion interventions should include problem-solving and skills training to help deal 
with conditioned behaviors associated with quitting and withdrawal symptoms. 
Integrative approaches should be provided as part of treatment. Relaxation interven-
tions and physical exercise should be considered for all smokers unless there are 
medical contraindications; evidence-based use of herbals for treatment of anxiety 
secondary to nicotine withdrawal can also be considered but must be monitored for 
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potential interactions if used with NRTs. Organizationally, clinic systems should 
expand attempts to identify and monitor tobacco use among patients. 

 Additionally, the US Task Force on Community Preventive Services (TFCPS) 
recommends the following community strategies to increase tobacco use cessation:

   Increase the unit price for tobacco products (strongly recommended).  • 
  Use mass media campaigns combined with other interventions such as educa-• 
tion, assistance with withdrawal symptoms, and counseling.  
  Provide health-care provider reminders to identify tobacco users and advise on • 
cessation. Techniques include chart stickers, vital sign stamps, medical record 
fl ow sheets, and checklists. Provider reminders combined with provider educa-
tion are strongly recommended.  
  Reduce patient out-of-pocket cost for effective cessation therapies.  • 
  Offer multicomponent patient telephone support (strongly recommended).    • 

 As a minimum, telephone support should be combined with patient education 
materials.  

   Research Needs 

 There is considerable research needed in the area of integrative therapies and their 
contributions to achieve tobacco cessation. Methodological rigor (multiple, well-
designed, RCTs with larger populations) in these studies is critical. Research and 
treatment paradigms that focus on concurrently offered, interdisciplinary, and 
transdisciplinary interventions are greatly needed, such as those previously pro-
posed by the Transdisciplinary Tobacco Research Centers initiative  [  67  ] . These 
include more studies investigating how the combined contributions of behavioral 
interventions, pharmacotherapies, and CAM treatments for smokers can enhance 
treatment effectiveness. Of some promise for integrative therapy appears to be the 
integrative use of exercise, yoga, and hypnosis with NRTs; many more studies are 
needed to investigate their combined effectiveness for tobacco cessation. 
Investigation of optimal sequencing of treatments and treatment combinations, 
with attention to stage of change-specifi c interventions, will be valuable. 
Identifi cation of organizational features of health-care systems that support the 
delivery of appropriate interventions, improving access to care for all smokers, 
development of effi cacious treatment for smokers with comorbid (e.g., psychiatric) 
conditions, and improving proactive means by which to prompt quitting in more 
smokers is also sorely needed. 

 Because relapse rates are so high with nicotine users, much more research is 
needed to investigate strategies for long-term cessation. Relapsers have been found 
to be more likely than sustained quitters to experience emotional distress and high 
levels of tobacco use/nicotine dependence; they drink more alcohol and report more 
general health diffi culties  [  68  ] . Effi cacious interventions for individuals with these 
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characteristics will be very important. Studies that target lower socioeconomic 
status (SES) populations, women, and individuals from a variety of racial and cul-
tural backgrounds and that test interventions for adolescent smokers are also of 
great importance. Smoking rates are higher among individuals who are of American 
Indian/Alaskan native descent and whites, among individuals living in the south-
ern United States, and among individuals who are blue-collar workers or have a 
lower annual household income  [  69  ] . Signifi cantly, more research is needed to test 
and develop interventions that will be particularly effective for these high-risk 
populations. Genetic markers of nicotine dependence may differ for individuals 
from different racial groups as well, and interventions may need to be tailored to 
selectively attend to the strength and salience of their effect on related nicotine 
receptors  [  70  ] . Gender and age differences are also important considerations in 
tobacco cessation treatment and research. There is some debate regarding the effi -
cacy of NRT for women  [  71  ] , and women appear to face different stressors in quit-
ting than do men. Additionally, female smokers are more likely than male smokers 
to have comorbid depression, compromising successful treatment outcome  [  72  ] . 
Smoking prevalence is also higher among those who started smoking as teenagers. 
To date, there is little research concerning effi cacious treatment of smoking in 
youth, despite evidence that onset of smoking during adolescence is likely to con-
tribute to more diffi culties quitting later in life; however, it is hopeful that, in con-
trast to other age groups, cigarette use among teenagers appears to have declined 
over the past 10 years  [  73  ] . 

 In sum, individuals from various cultures, races, SES, age, and gender groups are 
likely to respond differently to treatments designed to aid and achieve tobacco ces-
sation. The research reviewed in this chapter strongly supports the use of integrated 
assessment, treatment, and long-term follow-up approaches that involve interdisci-
plinary and individually tailored interventions. These approaches are likely to 
signifi cantly improve success rates of tobacco cessation efforts.  

   Conclusion 

 Integrative therapies (CAM) for tobacco cessation among tobacco users is a fi eld 
with growing interest but little research or evidence regarding effectiveness. 
However, relapse rates for people trying to quit tobacco are high and anxiety, irrita-
bility and depression, strong and prolonged withdrawal symptoms, and weight gain 
are threats to long-term tobacco cessation  [  12  ] . Some limited research has sug-
gested that various integrative, complementary interventions can be helpful with 
these symptoms. How or if these adjunctive therapies work directly on the nicotine 
cravings, neurophysiological effects of nicotine, and/or cognitive-sensory experi-
ence of smoking has yet to be determined. In the interim, the demonstrated interven-
tions that promote the highest success rates for tobacco cessation are NRTs, 
behavioral interventions, and strong, consistent counseling.      
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  Abstract   Patients with advanced lung disease are living longer. They constitute a 
signifi cant proportion of the US population suffering with serious chronic illness 
whose quality of life (QOL) is suboptimal due to inadequately assessed or addressed 
high symptom burden from their disease. Early integration of palliative care’s inter-
disciplinary approach can improve the illness experience of these patients and their 
families. It can improve their satisfaction with care and facilitate transition of care 
to less aggressive interventions when appropriate. Timely hospice care referral can 
minimize patient and family suffering at end of life. Improved clinician identifi ca-
tion of symptom burden and communication of prognosis are skills needed to per-
mit earlier palliative and hospice care. Evidence-based integrative or complementary 
therapies can be utilized to effectively supplement allopathic palliative treatment of 
multidimensional symptoms expressed by seriously ill patients and families. Further 
research is needed to strengthen the evidence base for integrative therapy in chronic 
lung disease and to determine the most optimal point and delivery method for inte-
gration of palliative approaches into treatment plans for these patients.  

  Keywords   Caregiver stress  •  Chronic lung disease  •  Complementary therapies  
•  Illness coping  •  Integrative therapies  •  Palliative care  •  Prognosis  •  Suffering  
•  Symptom burden      

   Overview 

 Serious and chronic pulmonary disease affects a signifi cant proportion of the US 
population and is the fourth leading cause of death in this country. Considered alone, 
chronic obstructive pulmonary disease (COPD) accounts for more than one million 
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emergency department visits yearly, often resulting in frequent hospital admissions 
as the disease becomes advanced. Patients’ breathlessness, fatigue, other physical 
symptoms, and emotional distress—as well as their caregivers’ distress—are under-
recognized or often inadequately assessed and managed. As lung disease advances 
with limited available opportunities for effective disease treatment, patients and 
families are frequently unprepared to consider end-of-life care until prompted by 
frequent readmissions or crisis care. This population is also known to underutilize 
the hospice benefi t available to them for improved end-of-life care. Incorporating 
palliative care, which includes integrative therapies, to improve patients’ distressing 
symptom burden and enable patients and their families to cope and live better with 
chronic pulmonary disease is the focus of this chapter. 

 As a result of advances in medical care, patients with serious lung disease are 
living longer but not necessarily with improved quality of life (QOL). Previously, 
diseases that would have been terminal early in their courses now have treatments 
that allow patients to live with a chronic illness process. This longer life usually 
involves a slowly progressive illness course for many years but, as in the case of 
transplantation for a variety of lung processes, may include periods of prolonged 
disease remission. Patients and their families have exchanged imminently “life-
threatening” for “life-altering” diagnoses and illness courses, each with their atten-
dant multidimensional symptom burden. The content, context, and impact of this 
symptom burden on patients and families are now being recognized as critical com-
ponents of the illness care process. This process requires improved understanding of 
the illness experience of both patients and caregivers through additional qualitative 
and quantitative research and the development of additional evidence-based thera-
pies for a more comprehensive and integrated processes of illness care. 

 Integrative medical care seeks to optimize health and healing from a multidimen-
sional focus. It utilizes multidisciplinary therapeutic approaches, combining con-
ventional medical–surgical therapies with evidence-based “complementary” 
therapies to achieve a holistic perspective of care, with the potential of maximizing 
the benefi ts of while reducing the adverse effects of mainstream care  [  1  ] . 

 Since its inception, palliative care has been fundamentally integrative in its 
approach to care. The discipline utilizes conventional and alternative therapies, often 
in innovative ways, to achieve desired outcomes of care. More than 15 years ago, US 
palliative care evolved as a care discipline out of the hospice movement to address 
serious discrepancies in end-of-life care identifi ed by the 1995 SUPPORT study 
regarding the suffering of dying cancer patients  [  2  ] . In 2006, Hospice and Palliative 
Medicine was recognized as an offi cial medical subspecialty by the American Board 
of Medical Specialties. The discipline is dynamic and rapidly evolving in its stan-
dardized principles and approaches to care. As currently conceived, Hospice and 
Palliative Medicine consists of an interdisciplinary approach to patient- and family-
centered care that is focused on assessing and relieving the suffering from illness 
consequences. It seeks to optimize function and QOL, as possible, within the illness 
context. Its approach requires illness experience assessment and management from 
an individualized, multidimensional symptom perspective, including physical, psy-
chosocial, and spiritual components. This care process adjusts supportive and palliative 
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elements of the care approach as appropriate to illness progression and patient and 
family goals of care. By focusing on the  illness experience,  palliative care addresses 
the  life-altering  aspects of illness care, seeking to restore meaning, control, and a 
sense of well-being to patients and their families. 

 As thus conceived, palliative care is applicable throughout any serious illness con-
tinuum from the time of diagnosis through the period of end-of-life care. The evidence 
base and experience of palliative care integration into comprehensive cancer care sug-
gests that incorporating this model of care into the comprehensive care plan of any 
serious illness process should offer similar signifi cant benefi ts. Research related to the 
palliative aspects of symptom burden in other diseases, but relevant to lung disease, 
support the benefi cial use of incorporating palliative and integrative therapies in 
chronic lung disease management. Appropriate areas of palliative focus include lung 
cancer, COPD, pulmonary fi brosis, cystic fi brosis, and lung transplant care.  

   General Palliative Assessment and Management 

 The targeted global outcomes for patient symptom assessment and management in 
palliative care are QOL, coping capacity, functional capacity, and sense of well-
being. Recent studies have shown patients with chronic illness commonly present 
with complex, multivariate symptom profi les that cluster according to causal rela-
tionships with specifi c disease manifestations, treatment effects, or interactions with 
each other. Persistent, unmanaged, clustered symptoms have been noted to defi ne 
high levels of patient distress and create symptom management diffi culties in cancer 
patients  [  3  ] . Patients’ perceived inability to manage their symptoms has been asso-
ciated with reduced QOL outcomes in cancer survivors. Based on this observation, 
consistent symptom relief without improvement in patients’ perceived self-effi cacy 
for continued symptom management likely will not optimize QOL impact  [  4  ] . 
Simple, rapid tools are available to facilitate primary treating teams to identify dis-
tressed, chronically ill patients and trigger referral of those with more complex pal-
liative needs to a palliative consult team. Currently, the  distress thermometer  is the 
most commonly used tool  [  5  ] . A newly developed and validated  General Symptom 
Distress Scale  shows promise in identifying not only distressed patients but also 
their symptom ranking and ability to manage their symptoms. Improved physician–
patient communications about chronic symptoms and improved patients’ ratings of 
QOL and emotional functioning have been the observed impacts of provider atten-
tion to illness symptoms among cancer patients  [  4  ] . 

 Complex symptom assessment and management optimally requires a palliative-
trained, interdisciplinary team, minimally including a physician and/or advanced 
practice nurse, psychosocial provider (licensed clinical social worker and/or psychol-
ogist), and chaplain. The team applies validated, quantitative measures and qualitative 
descriptions of core physical and emotional symptoms common to chronic illnesses to 
assess and document symptoms serially over time. Descriptions of a patient’s sense of 
spirituality, its importance, and the assessment of potential existential distress are 
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included. To identify family-related issues, caregiver or child distress—including 
grief, loss, and coping dysfunction—are explored for focused support. Patient and 
family understanding of the patient’s disease, current status, proposed treatment 
options, and prognosis are reviewed. Goals of care are defi ned. The latter may include 
advanced care planning information if appropriate and desired. A palliative and sup-
portive plan of care is developed through a shared decisional dialogue for subsequent 
interdisciplinary team implementation. All processes of care are recommended or 
comanaged in collaboration with the patient’s primary treating provider.  

   Defi nition and Supportive Data for Integrative Therapies 
Used for Palliative and Supportive Care 

 Integrative therapies including complementary and alternative medicine (CAM) 
techniques are used by a large proportion of the US population for a variety of rea-
sons: to control symptoms, to enhance QOL and sense of well-being, and to promote 
healing and self-effi cacy. Complementary techniques are considered evidence-based 
and used adjunctively with conventional medical therapies in palliative and other 
treatment approaches. In contrast, alternative therapies are not evidence-based and 
widely used by the public without clear benefi t and often harm, if substituted as a 
therapeutic process for conventional treatments. Inquiring about use, correcting mis-
information, and channeling or initiating safe and effective therapies for palliative 
treatment is a necessary component of palliative assessment  [  1,   6  ] . 

 The National Institutes of Health (NIH) National Center for Complementary and 
Alternative Medicine (NCCAM) is charged with the directive to investigate CAM 
therapies for safety and effectiveness in given clinical situations. The organization 
categorizes CAM therapies into whole medical systems and four practice-based 
domains. The complex theories and practices of nonallopathic whole systems 
evolved separately from conventional medicine. Examples include homeopathic 
medicine, Ayurvedic medicine, and traditional Chinese medicine. Practice-based 
domains include (1) biologic-based approaches, (2) body-manipulative systems, (3) 
energy-based treatments, and (4) mind–body therapies  [  1  ] . Biologic-based botani-
cals, comprising aromatherapy, are variably used in palliative care. Techniques in 
the latter three domains are most commonly used. Techniques that are relevant to 
patients with lung diseases are explored in detail in the following text. 

   Biologic-Based Approaches 

   Aromatherapy 

 Botanical combinations in essential oil form are mixed in carrier lotions or oils for 
use in massage, inhalation, and bath therapies. For inhalation use, oils may be 
dripped onto absorptive materials such as cotton balls, tissue, or gauze placed near 
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the nose, dabbed onto body pulse points, or sprayed/vaporized into a patient care 
area. Various botanicals are promoted as acting centrally and locally on soft tissues 
to induce analgesia, relaxation, immunostimulation, and antiemesis. These thera-
pies are generally safe, easy to use by patients, not viewed as medical interventions 
by patients, and enhance a sense of control and self-effi cacy in treatment. However, 
the evidence base for their effectiveness is limited  [  1,   6,   7  ] .   

   Body-Manipulative Therapies 

   Massage 

 Multiple types of massage techniques exist. Therapists apply pressure to muscles 
and connective tissues with the intent to reduce tension and pain, increase circula-
tion, improve range of motion, and promote relaxation for a general increase in 
well-being. The American College of Chest Physicians recommends massage as a 
complementary technique in lung cancer patients. Manual lymph drainage in com-
bination with compressive bandaging is considered standard practice in lymphedema 
care, a common problem in advanced lung cancer and lung disease. Massage has 
also been shown to be effective for nonmalignant back pain. A recent randomized 
controlled trial (RCT) in cancer patients has shown that massage therapy results in 
an immediate improvement in mood and pain but has not verifi ed sustained effects. 
Early evidence from preclinical studies suggests that massage affects physiologic 
processes that are relevant to pain modulation. 

 Trained therapists with clinical experience are able to adjust their techniques to 
avoid harm to diseased or treatment-affected areas. Allodynia from neuropathic 
pain and signifi cant thrombocytopenia are relative contraindications to the use of 
massage  [  1,   6  ] .   

   Energy-Based Techniques 

   Reiki, Healing Touch, Therapeutic Touch 

 Bioenergy manipulation therapies do not involve physical touch but an energy con-
nection with a trained therapist. These techniques attempt to restore harmony and 
balance in a patient’s energy system to promote self-healing. Though studies are 
limited, current data supports positive effects on pain, stress reduction, relaxation, 
sleep, chemotherapy-induced nausea, and a sense of “safeness.” These effects 
appear to allow reductions in analgesic usage. No signifi cant placebo effect related 
to pain treatment was identifi ed. Effectiveness of the symptom improvement appears 
to vary directly proportional to the experience of the therapist  [  1,   6,   8  ] .  
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   Tai Chi, Qigong, and Related Techniques 

 Physical movement, breath control, and meditation are practiced in slow, balanced, 
choreographed movements during these therapies. The literature suggests general 
health benefi ts of cardiopulmonary fi tness, balance and fall prevention improve-
ment, increased QOL, and higher sense of self-effi cacy; all of which are areas of 
symptom distress in chronic lung disease patients. A specifi c study in breast cancer 
patients demonstrated improved aerobic capacity, strength, and fl exibility and 
increased their reported rates of QOL and self-esteem  [  1,   6  ] .  

   Yoga 

 Yoga is a practice that incorporates physical movement, breath control, and vari-
ous forms of meditation to improve spirituality and well-being. Different prac-
tices vary in their degree of physical diffi culty. Evidence supports global 
improvements along with reductions in specifi c symptoms of nausea, anxiety, 
depression, and stress perception. Protective effects on NK cell levels and DNA 
damage postsurgery, chemotherapy, and radiation treatment in cancer patients 
have been reported  [  1,   6  ] .  

   Acupuncture and Acupressure 

 This CAM approach utilizes strategically placed thin needles and heat or pressure 
application to one or several of the 12 principle meridians of the body to regulate the 
fl ow of  qi  (vital energy), as conceptualized in traditional Chinese medicine. 
Acupuncture may be combined with electrostimulation to enhance effects. The pro-
posed mechanism of action of acupuncture or acupressure effect is centrally medi-
ated through the release of neurotransmitters. Changes on functional magnetic 
resonance imaging (MRI) have been documented during acupuncture treatment that 
may correspond to such effects. A recent report in  The Journal of Pain  documented 
correspondence of the anatomic distribution of the 3,000+-year-old meridians to 
currently defi ned myofascial trigger points and referred pain patterns used for con-
temporary acupuncture treatment, suggesting a physiologic basis for this therapeu-
tic approach  [  9  ] . Reasonable levels of evidence support the use of both approaches 
as adjunctive therapies for multiple types of pain and nausea/vomiting, including 
postoperative and chemotherapy-induced symptoms. Acupuncture appears more 
defi nitive than acupressure effects for the latter symptom process. Preliminary evi-
dence exists for positive effects in cancer-related fatigue and for dyspnea in lung 
disease. When applied by trained, experienced practitioners, acupuncture is consid-
ered safe, although pneumothoraces may occur when needles are placed in the 
chest. Safety is enhanced by the regulation of acupuncture needles as medical 
devices in the United States  [  1,   6,   10  ] .   
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   Mind–Body Therapies 

   Hypnosis 

 This clinical technique involves a therapist-induced, altered level of awareness similar 
to daydreaming. During this state, the patient is more receptive to suggestions. It 
requires a safe environment, trust in the therapist, and an induction period of relax-
ation. A patient is then guided to focus on targeted objects or thoughts with the 
therapeutic intent of reducing symptoms or reactions related to the point of focus. 
Then the patient is returned to a normal waking state by the therapist. Sessions may 
be audiotaped for continued self-use by the patient. Evidence supports improvement 
in pain, nausea/vomiting, fatigue, anxiety, and sleep diffi culties. In end-of-life care, 
hypnosis can be used to ameliorate the fear of death through a process of death 
preparation  [  1,   6  ] .  

   Guided Imagery 

 Guided imagery induces a therapeutic meditative state that involves directing 
thoughts towards images that can create a state of relaxation, sense of well-being, 
and safety. After initial training, this is a self-use technique, which fosters a sense of 
patient self-effi cacy. The method has proven to be adjunctive in controlling symp-
toms such as pain and in inducing positive attitudes during illness  [  1,   6  ] .  

   Progressive Muscle Relaxation 

 This related technique utilizes focused concentration by the patient to produce pro-
gressive relaxing or tensing/relaxing of the entire body from head to toe. The pro-
cess is slowly paced and deliberate. It is easy to learn and can be used independently 
by patients, contributing to a sense of control over treatment. Continued practice is 
required to maintain the sustained effects of this technique  [  1,   6  ] .  

   Meditation 

 This approach is a form of mindfulness that focuses a person’s mental attention on 
increasing awareness of all experiences or sensations that fl ow through the mind 
moment to moment. It is similar to a stream-of-consciousness effect. Data is limited 
but supports the use of the technique for improved mood, sleep, and QOL with 
stress reduction. It may have sustained effects. Immune function parameters also 
have been documented to increase in cancer patients. After initial training, medita-
tion becomes a patient-controlled method of symptom management, contributing to 
an increased sense of self-effi cacy  [  1,   6  ] . Clinicians’ use of meditation has been 
shown to increase their sense of empathy  [  11  ] .  
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   Prayer 

 Prayer involves direct, meditative communication with a spiritual energy or higher 
being. It may occur individually, be facilitated by a spiritual mentor, or be practiced 
in a group setting. Prayer includes silent or verbalized expressions of gratitude or 
requests for help in managing a diffi cult life situation. The process may not neces-
sarily involve formal religious content. Reports indicate that 50–90% of US and 
Canadian patients with cancer view spirituality as important to them in their illness. 
Prayer may be part of their spiritual practices. The  Brief Measure of Religious 
Coping Scale  and the  Religious Coping Activities Scale  have distinguished positive 
and negative coping and problem-solving strategies in illness related to spiritual 
beliefs. A clinical chaplain is trained to help patients discern which strategies 
patients practice and can help them utilize these strategies most effectively in their 
illness process. Physical healing has not been supported by the limited evidence 
available for prayer’s clinical impact, but signifi cant improvements in anxiety, psy-
chological distress, and QOL have been demonstrated. Prayer and other spiritual 
coping strategies may provide patient guidance for advanced care planning and 
treatment preferences  [  1,   6,   12  ] .  

   Music Therapy, Other Expressive Arts Therapies 

 In music therapy, a trained therapist involves a patient in listening to music, playing 
instruments, discussing music, or writing lyrics or musical scores with the intention of 
addressing an identifi ed emotional issue or physical symptom. Often, it allows com-
munication of feelings not able to be expressed in other media by patients. Existing 
evidence suggests that reduction of anxiety, pain, stress, fatigue, nausea, and insomnia 
results from this form of intervention  [  1,   6  ] . The Cochrane Collaboration reviewed 
studies that applied music listening interventions in mechanically ventilated patients 
but did not utilize a trained music therapist in the process. The eight studies reviewed 
showed reductions in heart and respiratory rates and anxiety. Whether application by 
a trained therapist could elicit more profound effects requires further study  [  13  ] . 

 Other forms of expressive therapies employ various media such as poetry, art, 
and writing. All therapies are most effective when administered by a therapist 
trained in the supportive medium deployed. Nonverbal expressive therapies may be 
most effective for patients who have diffi culty expressing their emotions or are more 
socially isolated. Such therapies offer an alternative method for patients to commu-
nicate their thoughts, emotions, fears, and beliefs about their illness experience and 
prognosis and have demonstrated improved coping and modulation of dysphoria. 

 The interdisciplinary palliative team’s or the primary physician’s narrative engage-
ment with the patient and family can be restorative in itself. The narrative process 
provides “witnessing” of the suffering endured and the life or illness story expressed. 
This active listening process facilitates the patient or family’s ability to fi nd meaning 
in their illness process and improve illness coping  [  14  ] . This communication skill of 
“narrative competency” is integral to all palliative clinical interventions.    
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   Palliative Approach to Common Symptoms in Lung Disease 

   Dyspnea 

 Dyspnea (breathlessness) is commonly defi ned as the subjective experience of an 
unpleasant or uncomfortable awareness of the need to breathe. As such it has both 
sensory and intensity components similar to the pain experience. It should be 
assessed and approached similar to pain. Psychosocial factors strongly shape an 
individual patient’s experience of the symptom. The descriptor found most common 
to dyspnea across disease categories is “I cannot get enough air.” Reportedly, 
patients and caregivers alike experience dyspnea as frightening and very distressing. 
It may present as chronic and/or incidental in occurrence and be diffi cult to control 
despite aggressive underlying disease management  [  15,   16  ] . Persistence suggests an 
advanced lung process that may have become minimally responsive to active dis-
ease treatment. Its debilitating effects have signifi cant impact on functional capac-
ity, QOL, and sense of well-being. Dyspnea is present in 94% of chronic lung 
disease patients in their last year of life  [  17  ] . 

 Frequent symptoms clustered with dyspnea include anxiety, depression, fatigue, 
insomnia, and anorexia. Due to the frightening and distressing nature of dyspnea, 
anxiety may be both anticipatory and resultant in effect  [  16  ] . Objective respiratory 
parameters do not correlate with the subjective sense of dyspnea and should not be 
used to determine if a patient is or is not experiencing dyspnea. A tachypneic patient 
may not experience dyspnea subjectively. Dyspnea may also occur in the absence of 
hypoxemia. In such cases, oxygen supplementation may not optimally relieve the 
sense of dyspnea. 

 The pathophysiologic mechanisms of dyspnea are poorly understood and defi ned, 
as are the effects of the palliative methods used to manage the symptom. Opioids 
and benzodiazepines are the primary pharmaceutical classes shown to be effective 
in the palliation of dyspnea, regardless of disease etiology. Most recent palliative 
studies favor the use of opioids over benzodiazepines as fi rst-line pharmacologic 
palliation  [  18  ] . Integrative techniques have been shown to be effective in dyspnea 
management. These techniques may be employed as a single method in less severe 
dyspnea but generally require combination with pharmacologic methods when dys-
pnea is more severe. Hypnosis, progressive muscle relaxation, guided imagery, 
meditation, and possibly healing touch and prayer are effective integrative tech-
niques with an evidence basis for dyspnea relief. 

 Other complementary techniques with evidence-based effectiveness for dyspnea 
in COPD patients, both at rest and with exertion, include a handheld fan directed at 
the face and the nasal fl ow of cooled room air. These techniques have been docu-
mented to signifi cantly lower minute ventilation and improve peak exercise perfor-
mance and end-exercise dyspnea ratings. They induce a relative hypoventilatory 
pattern suggesting reduction in neural respiratory drive as the operative mechanism. 
This process is surmised to be mediated by the trigeminal nerve and/or nasal sen-
sory receptors. Improved diaphragmatic electromechanical coupling has been 
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proposed as an additive mechanism. Reduced diaphragmatic electromyographic 
activity/tidal volume ratios have been seen in healthy volunteers using facial fans 
during episodes of hypercapnia-induced dyspnea. These parameters have not been 
studied in diseased patients  [  19  ] .  

   Fatigue and Insomnia 

 Fatigue is the most common symptom in advanced illness and is commonly under-
reported by patients. It is a multidimensional symptom that has physical, cognitive, 
and affective components  [  20  ] . Frequent descriptors of fatigue include a sense of 
generalized weakness, a lack of energy, tiredness, and a lack of sense of feeling 
“rested,” despite patient-perceived adequate sleep. Diffi culties getting to sleep, stay-
ing asleep, or frequent nocturnal awakenings all characterize insomnia. Both sleep 
disturbance and fatigue are commonly linked symptoms in chronic lung disease. 
They are multifaceted in both cause and effect, with disease process, treatment, and 
psychological aspects affecting their presentation. Unrecognized pain or depression 
is frequently associated and may be etiologic factors. A detailed patient narrative of 
their symptom experience coupled with clinical details of disease status and current 
treatment regimen is necessary to adequately assess the two symptoms and design 
optimal patient-specifi c, palliative interventions. The treatment plan should be 
guided by patient goals of care. Its primary focus should be modulation of reversible 
causes, within disease limitations and consistent with patient preferences. This plan 
should include adequate treatment of pain and depression, if symptoms are deter-
mined to be interfering with sleep or impacting fatigue  [  21  ] . 

 Nonpharmacologic, integrative techniques with evidence bases for fatigue and 
insomnia management include (1) mind–body therapies of hypnosis, meditation, 
and guided imagery; (2) cognitive behavioral counseling including sleep hygiene 
approaches; and (3) patient/caregiver education about symptom knowledge and 
management. Active, low-level exercise and combined exercise/mind–body thera-
pies of yoga and Tai Chi have evidence-based effectiveness in improving energy, 
mood, and sleep. Less evidence-based, but safe with some demonstrated benefi ts, 
are prayer and healing touch, acupuncture and acupressure, music therapy, and aro-
matherapy administered by an experienced practitioner  [  1,   6  ] .  

   Anxiety, Altered Mood, Grief, and Loss 

 Grief and loss are normal responses to progressively debilitating disease, which 
commonly reduces independent functioning, changes social relationships, creates 
prognosis uncertainty, and alters physical or emotional self-images. Provider inquiry 
about these effects plus acknowledgement of these reactions as normal is often enough 
to promote adequate patient and family acceptance and facilitate coping strategies. 
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Patients and families with identifi ed dysfunctional coping strategies will benefi t 
from supportive grief counseling, during which more complex coping strategies can 
be ascertained and taught. Left unrecognized or unaddressed, these normal reac-
tions may evolve into clinical depression or other manifestations of complicated 
grief. Addressing loss of meaning through cognitive or spirituality-based techniques 
or through life legacy work may reframe and restore hope and improve QOL. The 
ability of persons to fi nd meaning in their suffering facilitates their capacity to cope 
with it  [  22  ] . Given their particular focus on feelings and meaning, art or poetry 
therapy and expressive writing are complementary techniques that may be effective 
adjunctive approaches  [  23  ] . 

 Depressed mood and reduced QOL have been associated with shortened survival 
in metastatic lung cancer patients; whereas, addressing these issues has improved 
survival  [  24  ] . Clinical depression may be induced by uncontrolled physical symp-
toms and may improve with adequate physical symptom management alone. For 
those patients requiring behavioral intervention, cognitive–behavioral and support-
ive counseling may be required and may be effective without the need for drug 
therapy. Conventional antidepressant agents should be added in accordance with 
psychiatric clinical practice guidelines. Individual drug response is unpredictable. 
Choice of drug should be based on prior usage experience; concomitant symptoms 
such as pain, anxiety, fatigue, or sedation; and potential adverse interactions with 
existing treatment regimens or disease processes. 

 Similarly, clinically signifi cant anxiety may be triggered by uncontrolled symp-
toms, especially pain and dyspnea. Adequately controlling these symptoms may 
suffi ciently relieve anxiety without other treatment. When pharmacologic measures 
are required, benzodiazepines may be used safely in small doses in many cases of 
lung disease. Proactive use should be considered in anticipatory anxiety when clear 
triggers can be identifi ed. Longer acting agents may be more helpful in sustained 
anxiety. Antidepressant agents with anxiolytic effects may be an alternative or syn-
ergistic drug choice when sedation is a signifi cant concern. Traditional mind–body 
techniques have proven effectiveness in calming anxiety with potentially additive 
effects from prayer. Energy-based healing touch has less evidence to support its use 
but may be benefi cial as well. When physically possible, mild active exercise and 
Tai Chi have demonstrated anxiolytic effects  [  6  ] .  

   Cough and Secretions 

 Cough is common in many chronic lung disease patients. Studies have documented 
cough as the most prevalent symptom noted by adult cystic fi brosis (CF) patients, 
occurring with a >80–90% incidence. Its prevalence correlates with CF disease 
severity and exacerbations. Patients express cough as physically and emotionally 
distressing and often interfering with sleep. This latter effect contributes to other 
associated symptoms of fatigue and irritability. Cough may drive patients to socially 
isolate themselves due to perceived social stigma. This may be compounded when 
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excessive secretion production is also present  [  25  ] . Cough may also be a signifi cant 
symptom in lung cancer patients, with less prominence in other chronic lung pro-
cesses. When active disease management including steroids inadequately controls 
cough distress, then palliation with combined benzonatate, a nonnarcotic antitus-
sive, and low-dose opioids have proven effective. Some CF patients have reported 
effective symptom relief with the ingestion of water or hot liquids or with the use of 
distractive activities  [  26  ] . Mind–body techniques or spiritual interventions may 
reduce the symptom distress without overt cough reduction. 

 Palliative secretion management in lung disease may improve cough, dyspnea, 
and distress but must be balanced against the negative effects of increased sputum 
or oral secretion viscosity. Antisecretory agents act via anticholinergic effects. 
Sedation can be minimized by the use of agents that do not cross the blood–brain 
barrier including glycopyrrolate and hyoscamine. In bronchoalveolar cancer patients 
with severe bronchorrhea, case reports of improvement with inhaled indomethacin 
or octreotide at 300–500  m g/day via continuous aerosol administration have been 
published  [  27  ] .  

   Pain 

 Pain in chronic lung disease is common but variably recognized and controlled. 
Both disease and treatment sources can cause pain: examples include musculoskel-
etal pain from vest treatment, intrinsic lung pain from disease or infection, skin and 
mucosal damage from radiation therapy, and neuropathy from disease or chemo-
therapy. Lung cancer patients benefi t from the experience of clinicians’ recognition 
and management of cancer-related pain in general  [  28  ] . Pain in nonmalignant lung 
disease is commonly underrecognized and inadequately treated. Fear of opioid-
induced respiratory depression in the presence of lung compromise compounds this 
problem. Even with respiratory compromise, opioids can be safely used if initiated 
with low doses and titrated slowly under adequate monitoring. Under- or untreated 
pain creates signifi cant physical and emotional distress which impacts other associ-
ated symptoms and reduces functional capacity and QOL  [  28  ] . 

 Integrative, multimodality pain management approaches targeted to suspected 
sources and types of pain (somatic, visceral, neuropathic) minimize adverse thera-
peutic effects. Drug and complementary therapies being used for other symptoms or 
active treatment may improve pain with titration of doses or other enhancements. 
Examples include (1) duloxetine and tricyclic antidepressant effects on chronic and 
neuropathic pain and (2) steroid effects on infl ammatory somatic, compressive vis-
ceral, or neuropathic pain types. All previously noted mind–body therapies improve 
pain symptoms. Acupuncture, acupressure, and transcutaneous nerve stimulation 
have proven effective in some types of somatic and neuropathic pain  [  6,   10  ] . 

 Topical pharmaceutical agents have proven effective in relieving some types of 
pain. Minimal systemic absorption signifi cantly diminishes drug class, adverse 
reactions. Common topical agents include lidocaine patches for neuropathic and 
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visceral pain, mentholated or nonsteroidal anti-infl ammatory gels or patches for 
somatic pain, gabapentin gel for peripheral neuropathy, and topical opioids for open 
wound pain or oral/esophageal mucositis  [  29,   30  ] . Some of these are available as 
commercial prescriptions; others must be compounded for use in appropriate deliv-
ery vehicles relevant for the specifi c site of pain.   

   Palliative Aspects of Selected Lung Diseases 

   Chronic Obstructive Lung Disease 

 Three recent studies in both Britain and the United States have documented that 
advanced COPD patients have a symptom burden and QOL comparable to or worse 
than that of advanced non-small-cell lung cancer (NSCLC) patients, who more rou-
tinely receive palliative care. Habraken et al. noted the most prominent care issues 
to be (1) management of dyspnea, (2)reduced functional status with perceived 
increased dependency, (3) lack of information about the disease and its prognosis, 
(4) depression, and (5) illness coping. They evaluated a more stable group of COPD 
patients than have previous studies; those with fi rst-second expiratory volume 
(FEV1) parameters of less than 30% of predicted and greater than or equal to 
60 years of age. They then compared this cohort to a similarly aged group of stages 
IIIb or IV NSCLC patients. Twenty-three percent of the COPD cohort died within 
1 year of the study, and 50% required hospitalization for pulmonary exacerbations. 
Bausewein et al. studied stage III–IV COPD patients all with reported dyspnea dur-
ing daily activities and compared them to matched stage III–IV NSCLC patients. 
The COPD patients had a median of 14 symptoms and global symptom distress 
equal to the cancer patients but a median survival fi ve times longer. This study dem-
onstrated a high morbidity and mortality in this COPD population and a clear need 
to address symptom burden earlier in their protracted illness trajectories. To meet 
this need, the authors advised integrating a palliative approach into the general care 
process of these patients well before the need for end-of-life care. Blinderman et al. 
demonstrated similar fi ndings and conclusions in a prospective observational study 
of an advanced COPD population  [  31–  33  ] . 

 In both a 2008 and 2010 study of British COPD patients with daily dyspnea, 
Gysels and Higginson corroborated the need for palliative care in a similar popula-
tion. These studies noted that current care processes in Britain were focused on the 
management of acute COPD exacerbations. In the care of this population, the rec-
ognition, assessment, and management of associated symptom burden, QOL, and 
expected decline were more often overlooked. In these studies, patients expressed 
feeling ill-prepared for both their disabling decline and the terminality of their dis-
ease. Most indicated a desire for earlier prognostic discussions with their physi-
cians, better education about what symptoms they might experience, how symptoms 
might affect their QOL, and how such symptoms could be managed  [  15,   34  ] . In a 
2011 BJM editorial, Thorns reiterated this integrative theme, noting that, “an accurate 
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holistic assessment of need can guide the delivery of care more effectively than 
projected longevity, so that those with the greatest need receive the specialist pallia-
tive care that they require”  [  35  ] . 

 In the United States, current COPD care is more often similarly disease- and 
crisis-focused. There remains insuffi cient attention to symptom burden, QOL, or 
communication about prognosis to promote early palliative care integration in this 
patient group. Palliative intervention is often postponed until at or very near the end 
of life. The American Thoracic Society’s policy statement on palliative care in 
respiratory diseases strongly supports integrating palliative care into all stages of 
lung-related illness  [  36  ] . 

 Attention to studies such as these is needed to increase primary and subspecialty 
COPD clinicians’ awareness of patients’ large and distressing symptom burden and 
the critical effect on their QOL. Such studies provide tools for clinicians to identify 
and address these issues at a more optimal phase of illness using palliative and inte-
grative techniques.  

   Cystic Fibrosis 

 With treatment advances, CF is now a chronic pediatric and young adult illness 
process with the median predicted survival for CF patients now 39 years. Survivors, 
even those with mild pulmonary disease, have been documented as having a signifi -
cant symptom burden affecting QOL. The three most prominent symptoms identi-
fi ed have included pain, cough, and dyspnea. Secondary symptom consequences 
have been noted as disturbed sleep and fatigue. On average, most patients have 
reported greater than two locations of pain with headache and abdominal pain most 
frequently described. Dyspnea has been noted to be present despite normal or mildly 
impaired pulmonary function and limited daily activities. Patients have been found 
to minimize their report of dyspnea, unless prompted by effort-described symptom 
inquiry. Study authors have theorized that minimization has occurred as an adaptive 
disease response in patients who have coped with chronic background dyspnea for 
years by reducing their activity levels and expectations  [  25,   26  ] . 

 A 2008 Harvard study using data from the prospective, longitudinal  Project on 
Adult Care in Cystic Fibrosis  confi rmed a similar symptom burden and defi ned 
psychological consequences more specifi cally. Patients studied had a predicted sur-
vival of less than or equal to 5 years. Sinus pain and discharge were identifi ed as 
additional prominent symptoms with these likely accounting for headache reported 
as a frequent location of pain noted in other studies. In these patients, distress levels 
appeared more related to fatigue and psychological symptom burden and did not 
correlate with the degree of other physical symptoms. Over 50% of sampled patients 
most frequently described such distress using symptoms of “worrying, feeling irri-
table, and feeling sad”  [  25  ] . 

 Dying CF patients frequently receive aggressive treatments at the end of life. 
This appears due to inadequate exploration of preferences prior to the active dying 
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period when it is more diffi cult to elicit such preferences. Dellon assessed bereaved 
caregivers of deceased CF patients and reported that 81% endorsed discussing treat-
ment preferences with patients during a stable period of disease when it was more 
likely that their wishes could be better understood by families and unwanted treat-
ments could be minimized  [  37  ] . 

 As with COPD patients, the CF population has an extended illness survival with 
a progressively disabling symptom burden and negative QOL impact. Earlier and 
more defi nitive symptom assessment and management using palliative and integra-
tive techniques should positively impact the quality of care and lives of this patient 
group. Earlier advanced care planning also seems accepted and desired by patients 
and families based on the studies above.  

   Lung Transplantation 

 Lung transplantation is an increasing frequent option to extend life in a variety of 
chronic lung diseases. Approximately 1,300 patients receive lung transplants in the 
United States annually. A survival rate of 52% at year 5 is lower than other solid 
organ transplant survival rates. Despite this lower survival rate, studies have consis-
tently shown surviving lung transplant patients have marked improvement over 
QOL and symptoms than other solid organ transplant patients. This seems related 
to  a greater symptom burden prior to transplant than other organ diseases  [  38,   39  ] . 
The chronic immunosuppression required for transplantation creates multiple 
comorbid conditions that may reduce survival due to life-threatening complications. 
Chronic rejection, manifested as bronchiolitis obliterans syndrome (BOS), occurs 
in up to 64% of lung transplant patients by 5 years after transplant  [  39  ] . It results in 
frequent hospitalizations and intensive care unit stays. Both immunosuppression-
related complications and BOS reduce QOL during the shortened survival period. 
Patients have reported the experience of high levels of psychological distress and an 
average physical symptom burden of 17 symptoms. Due to the complex care needs 
and unpredictable trajectory of these patients, their caregivers report similarly high 
levels of distress, as well as logistic and fi nancial concerns. Studies have confi rmed 
their desire for improved communication and psychological support during the 
 illness experience  [  40  ] . 

 BOS poses a particularly diffi cult period of care for both providers and patients/
families in which the integration of palliative approaches could offer signifi cant 
benefi t. Although BOS often predicts a terminal decline, this decline is prolonged, 
with a median survival of 12.6 months after onset. Frequent hospitalizations and 
periods of aggressive acute care occur during this period. Song et al. surveyed major 
US lung transplant centers and reported a lack of involvement with palliative care 
services until all treatment options had been exhausted. They reported both provider 
and patient/family factors as barriers to palliative support in this population. 
Caregivers were noted to express disappointment that their care “investment” in 
preventing rejection in the recipient had failed. Due to the unpredictability of the 
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rejection course, caregivers maintained hope that continued aggressive treatment 
would offer extended stabilization and postpone the inevitable. The option of 
retransplantation seemed to particularly reinforce this hope and treatment demand. 
Authors noted physician reluctance to discuss a poor prognosis as likely reinforcing 
such potentially false hope and the continued focus on an aggressive treatment 
model. Unawareness was evident that palliative care integration in this period of 
care might alleviate this distress. Proposed process changes included earlier symp-
tom management and support concurrently with stabilizing treatments with later 
facilitation of more appropriate care as the patient declined. The authors concluded 
that transplant programs needed to be more informed about palliative care integra-
tion options to better address patients/family care needs as transplant recipients 
decline  [  40  ] . 

 All lung transplant patients and caregivers have palliative needs but especially 
those with the complications noted above. Adjusting from a chronically ill to a well-
ness role requires substantial psychosocial change for both patient and caregiver. 
Pretransplant anxiety levels have been shown to persist for at least 6 months after 
transplant, even in patients who do well  [  38  ] . Integrative techniques could be sig-
nifi cantly benefi cial in reducing both physical and psychosocial symptom burden 
and this role adjustment process. Currently, there is limited integration of palliative 
approaches or services into post–lung transplant care despite this apparent need. 
The optimal design of such integration requires further defi nition. Song et al. in 
their study on meaning in lung transplant chronic rejection suggest some rational 
time points for palliative integration  [  40  ] .  

   Lung Cancer 

 Despite advances in treatment, lung cancers have limited survival trajectories with 
an increasingly severe symptom burden as the disease progresses. Lung cancer 
patients report higher levels of distress than other cancer populations. Suffering 
appears not only related to physical symptoms but also to psychological, social, and 
existential distress. Uncontrolled symptom burden increases psychological angst 
and reduces the sense of hope. Anxiety and depression have been correlated with 
reduced QOL and coping capacity in this population  [  41  ] . Palliative approaches for 
optimal symptom control include the pharmacologic and integrative techniques 
reviewed above. Integrative strategies to improve coping skills may further impact 
QOL. Cognitive–behavioral techniques to improve illness coping are an integral 
part of palliative treatment; consistent patient use of these techniques after training 
optimizes coping skills. As disease severity increases, patients use these skills less 
consistently, and caregiver involvement in symptom management is more likely to 
insure its success. Porter et al. have shown that training lung cancer patients and 
caregivers together rather than separately may increase this consistency of use and 
sustain their impact. They demonstrated improved symptom-related communica-
tion between patient and caregiver, increased ability of caregivers to prompt and 
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reinforce patients’ use of learned skills, and enhancement of caregivers’ sense of 
self-effi cacy. Supportive intervention and education seem most appropriate for stage 
I lung cancer patients and caregivers. A focus on coping skills training appears more 
benefi cial for latter stage cancer cases  [  28,   42–  44  ] . 

 Possessing higher levels of spirituality may reduce the impact of lung cancer 
symptom burden distress. This was suggested by a preliminary study that correlated 
greater levels of spirituality with less global distress and less specifi c distress about 
breathing symptoms, body image changes, worry, and fear. Assessing and maneu-
vering spiritual strengths in patients, when they exist, may positively impact cancer 
patient QOL outcomes  [  45  ] . 

 As previously noted, early integration of palliative care into chronic lung disease 
management has been demonstrated to improve QOL. A recent study of stage III–IV 
NSCLC patients has now also established that early ambulatory palliative integra-
tion improves survival. Even when combined with more appropriate but less aggres-
sive care, patients with early palliative care had extended survival beyond usual 
oncology care patients by as long as 3 months. This included signifi cantly improved 
QOL and mood compared with the usual care cohort  [  24  ] . A recent study on prog-
nostic perceptions and goals of therapy of metastatic NSCLC patients revealed inac-
curate patient prognosis understanding. The study demonstrated that early palliative 
care in these patients signifi cantly improved their prognosis understanding and pos-
itively impacted decisions near the end of life  [  46  ] .   

   End-of-Life Care in Pulmonary Disease 

 Palliation of symptoms and improvement in QOL and sense of well-being become 
the primary foci of care in advanced lung disease patients as they approach the end 
of life. This includes the increased importance of the application of the integrative 
and complementary therapies discussed previously. The benefi ts of a palliative 
approach become more important than its risks as patients struggle to be comfort-
able and most often desire QOL over quantity of life at this point in their illness. 
As always in palliative care, treatment at the end of life is governed by the wishes 
and goals of care of the patient or their surrogates, if patients are incapacitated for 
decisions of care. Primary treating providers can facilitate the transition to end-of-
life care by having earlier conversations with patients and their family in prepara-
tion for this period of illness. The earlier in the disease continuum that palliative 
care is integrated as a concomitant process of care, the more likely that preparation 
for this period of care will occur  [  1,   24,   37,   40  ] . The completion of healthcare 
directives and the newer physician order for life-sustaining treatment (POLST) 
should be encouraged as part of this preparation to help insure that patients’ care 
wishes are more likely to be followed in a fragmented healthcare system  [  47  ] . 
Contrary to some physicians’ fears, most patients wish to have their prognosis 
honestly discussed. Studies have shown hope is not destroyed through these con-
versations but reframed in ways that allow meaning to be maintained and anticipatory 
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grief and loss expressed and supported to sustain this meaning. Life legacy work 
with an interdisciplinary team, using any of the integrative expressive art therapies, 
can enhance the meaning of this care process  [  48  ] . Recent studies have shown that 
families who are involved in a supported end-of-life care process are more satisfi ed 
with the care their loved one received and are less likely to have a diffi cult or com-
plicated grief process. 

 Hospice care is the formalized delivery process of end-of-life care in the United 
States. Parameters for this care benefi t were established by Medicare in 1982, and 
commercial insurances generally follow Medicare benefi t criteria. Eligibility crite-
ria require a prognosis of <6 months if the disease follows its natural expected 
course of decline. This criterion was based on cancer, which has a predictable tra-
jectory of decline. Nonmalignant chronic diseases have a less predictable trajectory, 
often punctuated with frequent exacerbations with some degree of recovery and a 
slower decline. These altered trajectories create uncertainty for providers and 
patients and families as to when end-of-life care is appropriate and hospice referral 
should be considered. This ambiguity translates into underutilization of hospice 
care for nonmalignant disease or delayed referral until the last few days or weeks of 
life when the full benefi ts of hospice care are unable to be realized. It also increases 
the probability that inappropriately aggressive care is continued late into the illness 
trajectory with death occurring in ICUs or hospitals when most patients wish to die 
at home. 

 Hospice care is most commonly delivered at home, if a safe and adequate care-
giving situation can be arranged. With widely dispersed contemporary families and 
the lack of hospice benefi t coverage for paid caregivers, home hospice care may be 
diffi cult to manage. Facility care in a skilled nursing facility or a residential hospice 
facility is an alternative care option, but rooming charges are not covered under the 
hospice benefi t and often make this option unaffordable. Facilities are also not 
where most patients wish to die. State Medicaid benefi ts usually will cover this cost 
at skilled facilities but not private residential hospice facilities. Few charitable resi-
dential hospices exist in the United States. National palliative and hospice organiza-
tions are recommending Congress to revamp the archaic funding and eligibility 
criteria of the existing hospice benefi t to meet the care needs of contemporary 
chronic illness trajectories  [  49  ] .  

   Future Areas for Palliative Care Research in Lung Disease 

 Challenges continue to exist in palliative and integrative therapies research in gen-
eral. RCTs are the gold standard for evidence-based research. However, the applica-
tion of this type of research approach is problematic in the palliative population 
which has limited longevity and diffi culty participating in such trials due to illness-
based debility. The complexity of the outcomes sought is also problematic. Desirable 
outcomes should encompass measures of wholeness and healing from palliative and 
integrative interventions. Currently, there is a lack of qualitative research about 
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illness experiences and lack of validated tools to measure such outcomes in order to 
proceed to a quantitative process. Also, there are economic barriers to translating 
the clinical use of integrative techniques into a palliative approach. Specifi cally, 
measures of cost-effectiveness to demonstrate economic worth and support of inte-
grative interventions depend upon proven clinical effectiveness and safety for which 
there is limited evidence to date. 

 Though both NIH CAM and palliative research efforts have made considerable 
strides in these areas, much remains to be done. 

 General themes identifi ed for the applications of interventions and outcomes 
measures include the following:

   Determining the optimal therapeutic relationship, including narrative compe-• 
tency and relational empathy  
  Assessment of the clinical impact of treatment methods to enhance self-concept, • 
self-effi cacy, and self-regulation  
  Assessment and management of existential distress including hope, spirituality, • 
and dignity  
  Assessment and management of patient-centered symptoms and concerns  • 
  Impact of palliative and integrative processes on survival and QOL  [  • 50  ]     

 Specifi c needs related to lung diseases may include:

   Identifying unique symptom clusters characteristic for each disease process and • 
which integrative interventions most positively impact their management.  
  Measuring the illness experience of specifi c lung disease impact on caregivers as • 
well as patients, and determine how best to support caregivers during the illness 
process.  
  Determining whether increased caregiver illness-related education and support • 
impacts patient illness experience outcomes.  
  Discerning the most optimal points in specifi c disease processes when prognos-• 
tic discussions and advanced care planning will be most acceptable to patients 
and families and have a positive impact on subsequent care decisions as the 
patient declines. Particular impact on end-of-life care including place, cost, and 
satisfaction with such care will be important to continue to defi ne.     

   Conclusions 

 Evidence is rapidly evolving that demonstrates the clinical and experiential value of 
applying palliative supportive and integrative interventions as concurrent collabora-
tive processes of care in multiple types of chronic lung disease and after lung trans-
plantation. Earlier integration of these interventions and the need for more aggressive 
and earlier symptom burden identifi cation and management are emerging as critical 
to QOL, treatment tolerance, and perhaps survival in lung disease. Provider narra-
tive competency and empathic assessment of illness experience are crucial compo-
nents in most successfully impacting a positive patient and family illness experience, 
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regardless of disease entity. Identifying and addressing caregiver suffering and 
support is increasing being shown to have an important impact on the patient illness 
experience and treatment process. In order to develop optimal care protocols, fur-
ther research is needed regarding which palliative and integrative interventions have 
clinical benefi t and translational practicality for patient and caregiver experience 
during specifi c lung disease courses.      
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  Abstract   Integrative medicine has emerged as an increasingly useful and comple-
mentary approach to allopathic medicine. Over the last few decades, Traditional 
Chinese Medicine (TCM) as a whole medical system has become a well accepted 
and integral component of integrative medicine. This chapter serves as a tutorial 
illustrating modalities widely used in China, focusing on TCM philosophy and 
common practices for lung health and sleep.  

  Keywords   Lung health  •  Pulmonary  •  Sleep  •  Traditional Chinese medicine  
•  Whole medical systems      

   Overview and Introduction 

 Disorders of the respiratory tract affect millions of Americans every year. Respiratory 
infections, such as infl uenza and pneumonia, are among the leading causes of death 
worldwide. In addition, the incidence of asthma, chronic obstructive pulmonary 
disease (COPD), interstitial pulmonary fi brosis (IPF), and sleep disorders are on the 
rise. The scientifi c community has continued to gain insight into the pathophysiology 
and treatment of various respiratory processes, leading to more accurate diagnoses 
and improved management of many respiratory conditions. However, there are still 
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numerous pulmonary processes that are poorly understood and for which treatments 
are lacking. 

 Allopathic medicine has enabled signifi cant improvements in the prevention and 
treatment of pulmonary and sleep pathology worldwide but there is still signifi cant 
progress to be made. Combining the practice of Traditional Chinese Medicine 
(TCM) as a Whole Medical system with allopathic medicine can offer new and 
valuable perspectives and techniques to improve both lung and sleep health. The 
purpose of this chapter is to defi ne Whole Medical Systems and to present informa-
tion specifi cally on one whole medical system: TCM. The information presented is 
based on available Chinese literature, our own experiences with TCM, and limited 
Western-published investigations. Common lung and sleep disorders that could be 
treated from a TCM perspective are highlighted in this chapter, including lung infec-
tions, asthma, COPD, interstitial lung disease (ILD), and selected sleep disorders.  

   Overview of Whole Medical Systems: Focus on TCM 

 Whole medical systems are comprehensive schools of thought and medical prac-
tices that developed independently from and often trace back further than allopathic 
medicine. Examples of whole medical systems include Ayurvedic medicine, TCM, 
and homeopathy. This chapter will focus exclusively on TCM. 

 The origination of TCM dates back to 2,000  bc . In TCM, the body is viewed as 
two opposite but united energies of yin and yang. In simple terms, yin symbolizes 
cold forces while yang symbolizes hot forces. Achieving balance between these two 
systems is one of the driving forces behind the therapies of TCM. The vital energy 
or qi is also another guiding principle in TCM. Imbalances between yin and yang 
are believed to block the smooth and natural fl ow of qi. Thus, the mainstays of 
therapies of TCM revolve around restoring harmony between these two life forces. 

 The main function of the lung is to facilitate gas exchange between the human 
body and the natural environment. As air from the environment enters the lung, 
potentially hazardous microorganisms and particles are often inhaled, and may pose 
a threat to lung health. Though the human body is designed to fi lter many of these 
particles, this remains a common entry point for bacteria and viruses, causing respi-
ratory conditions from the common cold to historic pandemics such as the 1918 
Spanish fl u  [  1  ]  and the 2009 H1N1 infl uenza outbreak  [  2  ] . The diagnosis and treat-
ment of infectious respiratory illnesses dates back thousands of years. An ancient 
Chinese medical text  Shang Han Lun,  by Zhang Zhongjing, describes symptoms 
and diagnosis of respiratory infections and treatments including herbal formulas, 
acupuncture, and other mind-body practices used 2,000 years ago. Another book, 
 Wen Bing Tiao Bian,  published in 1798, also delineated respiratory infections 
including symptoms, diagnosis, and treatment. Many other ancient cultures also 
date back over 2,000 years, including the Egyptians and Greeks who described 
treatment of respiratory infections with concoctions of botanical components, 
including molds and plants.  



27115 Whole Medical Systems in Lung Health and Sleep…

   Historical Perspective of Whole Medical Systems 
for Respiratory System Infections 

 While theories in the approach to respiratory infections may differ among TCM, 
Ayurvedic medicine, Homeopathic medicine, and other whole medicine systems, 
the historical success and thousands of years of experience inherent to these systems 
suggest that they may serve as important adjuncts to the Western medical system. 
The use of natural plants to treat infectious disease can be traced back to many 
ancient cultures. Acupuncture has been described as an important method in the 
treatment of respiratory infections in many antiquated Chinese Medicine books. 
Pricking out blood therapy is one of the oldest acupuncture techniques, which uses 
needles to pierce particular points on the body to let out blood therapeutically. This 
method was historically used to drain fever caused by infectious diseases and was 
described in  Yellow Emperor’s Classic of Internal Medicine   [  3  ] . 

 Although treatment of disease is often thought to be the focus of alternative 
medical systems, the central philosophy in TCM is the  prevention  of disease. It is 
believed that disease is often caused by imbalance present within the body. Thus, a 
prime focus for therapies is to prevent disease by maintaining balance within the 
body and averting imbalance. This is the one of the principles common to Qigong, 
Tai chi, Yoga, and other mind-body medicine techniques, which promote balance 
and are believed to aid in disease prevention. Whole medical systems, including 
TCM, have successfully treated illnesses for thousands of years with an emphasis 
on maintaining balance within the body.  

   Asthma 

 TCM has a long history in treating asthma. In TCM, asthma is often thought of in 
terms of  xiao  and  chuan ; wheezing and dyspnea, respectively. It is also divided into 
heat-, cold-, defi ciency-, or mucus-type asthma depending on symptoms. These 
classifi cations help to shape corresponding treatments. In recent years, TCM has 
been increasingly recognized and utilized as an adjunctive therapy for asthma. 
Modalities of TCM including acupuncture, acupoint application with medicines to 
various acupuncture points on the body, and ingestion of oral Chinese medicines. 

 While acupuncture has been used to treat asthma in China since ancient times, 
the practice has evolved over time, yielding some differences in acupoint selections 
between the ancient and more modern traditions. We reviewed the important peer-
reviewed papers published in major Chinese Medicine Journals from 1990 to 2010 
for this section. There are two major outcome evaluation systems used in TCM 
research to rate asthma control: Chinese Medicine Symptom Evaluation for Asthma 
(CMSEA) (Table  15.1 ) and the Global Initiative for Asthma (GINA) (Table  15.2 ) 
(Full text available at   http://www.ginasthma.org    ). CMSEA is an individual symp-
tom-based evaluation system in which the effi cacy rate is evaluated by the score. 

http://www.ginasthma.org
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   Table 15.1    Chinese medicine symptom evaluation for asthma   

 Level of 
severity 
Symptom  Severe (3)  Moderate (2)  Mild (1)  None (0) 

 Panting  Dyspnea with 
signifi cant 
activity 
limitation 

 Dyspnea with 
moderate activity 
limitation 

 Dyspnea without 
activity 
limitation 

 No dyspnea 

 Coughing  Cough very often; 
no sleep 

 Cough often but 
not in the night 

 Cough 
occasionally 

 No cough 

 Wheezing  Loud noise 
wheezing 

 Moderate noise 
wheezing 

 Mild noise 
wheezing 

 No wheezing 

 Sputum  Dark purulent 
yellow sputum 

 Yellow sputum  Light yellow 
sputum or 
white sputum 

 None 

   Table 15.2    Global initiative for asthma classifi cation of severity   

 Classifi cation  Symptoms  Exacerbations 
 Nocturnal 
symptoms 

 Pulmonary 
function test 

 Intermittent  Less than once 
a week 

 Brief  Not more than 
twice a month 

 FEV1 or PEF  ³ 80% 
pred; PEF or FEV1 
variability <20% 

 Mild 
persistent 

 Symptoms 
more than 
once a week 
but less than 
once a day 

 May affect 
activity 
and sleep 

 More than twice 
a month 

 FEV1 or PEF  ³ 80% 
pred; PEF or FEV1 
variability 
<20–30% 

 Moderate 
persistent 

 Daily  May affect 
activity 
and sleep 

 More than once 
a week. Daily 
use of inhaled 
short-acting 
 b (beta)2-agonist 

 FEV1 or PEF 60–80% 
pred; PEF or FEV1 
variability >30% 

 Severe 
persistent 

 Daily  Frequent  Frequent nocturnal 
symptoms; 
limitation of 
physical 
activities 

 FEV1 or PEF  £ 60% 
pred; PEF or FEV1 
variability >30% 

The worst score is 12 and the best is 0. At least a four point reduction in symptoms 
is considered as “effective” in this system, while at least an eight point reduction in 
symptoms is considered as “signifi cantly effective.” The GINA system is a world-
wide accepted standard to evaluate the effi cacy of asthma control. The Intermittent 
level is considered as well-controlled asthma; any two-level decrease in the severity 
is considered as signifi cant, and a one level decrease is deemed effective. No 
improvement in the severity of symptoms is considered as ineffective.   
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   Acupuncture in Asthma Control 

 Liu  [  4  ]  reviewed 353 related writings in 62 ancient books, and found that the com-
monly used acupoints, or acupuncture points, to treat asthma in ancient TCM tradi-
tions are: Tiantu(RN22), Tanzhong(RN17), Zhongwan(RN12), Feishu(BL13), 
Lieque(LU7), Taiyuan(LU9), Zhusanli(ST36), Fenglong(ST40), Taixi(KI3), etc.; 
while the commonly used meridians (the pathways in which the acupoints locate) 
are: Ren meridian, Urinary bladder meridian, Lung meridian, Stomach meridian, 
Kidney meridian, Large intestine meridian, and Du meridian. Commonly used body 
parts for acupuncture include the chest, upper abdomen, upper back, interior of arm, 
exterior leg, head, face, and lower abdomen. These acupoints and meridians are 
used in many different TCM methods including moxibustion (Fig.  15.1 ), (a TCM 
therapy using moxa, or mugwort herb), cauterization, acupuncture, bloodletting, 
contralateral needling, and hot medicated compress applications.  

 Qi  [  5  ]  perused the China modern acupuncture-moxibustion information data-
bank (1970–2002), and collected 495 related papers involving 50,631 clinical cases, 
and found that the commonly used acupoints to treat asthma in modern times are 
Feishu(BL13, 38%), Tanzhong(RN17, 28%), Dazhui(DU14, 23%), Tiantu(RN22, 
22%), Dingchuan(21%), Shenshu(BL23, 17%), Fengmen(BL12, 15%), Gaohuang
(BL43, 14%), and Zhusanli(ST36, 11%), with a variety of treatment methods 
including acupoint application (19%), acupuncture (9%), hydro-acupuncture (7%), 
and moxibustion(6%). 

 Yang  [  6  ]  treated 174 asthma cases with a combined method named “three acu-
points, fi ve needles and one cup” that was mainly applied to Feishu(BL13), 
Fengmen(BL12), and Dazhui(DU14), and found an effi cacy rate of 85% according 
to CMSEA. Zhang  [  7  ]  treated 61 asthma cases with Tanzhong, daily for 12 days for 

  Fig. 15.1    Moxibustion with acupuncture       
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a total of one to fi ve courses of treatment. Hu  [  8  ]  treated 50 asthma cases in the 
remission stage with grain-sized moxibustion, utilizing acupoints of Bailao(EX), 
Dingchuan (Extra Point 17), Feishu(BL13), Gaohuangshu(UB43), Pishu(BL20), 
Shenshu(BL23), Guanyuan(RN4), and Zhusanli(ST36). Of the 50 moderate to 
severe persistent asthma patients, 30 patients became mild persistent after the treat-
ment according to the GINA (full text available at 222.ginasthma.org) classifi cation 
(Table  15.1 ). Zao  [  9  ]  treated 36 mild or moderate asthma cases according to 
GINA asthma classifi cation in the remission stage with mild-warming moxibustion, 
choosing the acupoints of Dazhui(DU14), Guanyuan(RN4), Zhusanli(ST36), 
Feishu(BL13), and Lieque(LU7). Moxibustion was applied to the acupoint for 
10 min at a time, 3 times a week for 6 weeks. One year follow-up showed that 15 
cases were well controlled and became mild persistent after treatment.  

   Acupoint Application Within TCM: Herbal Paste Application 

 Xiao Chuan herbal paste application made from mustard seed in the summer with 
specifi c back acupoints has been documented as one of the major modalities to pre-
vent asthma exacerbations in the winter. These herbs and natural remedies are 
thought to have some immune regulation properties as described below. 

 Li  [  10  ]  retrospectively studied a group of 531 asthma patients treated with the 
external herb paste, Xiao Chuan Paste (XCP) to prevent winter asthma exacerba-
tions. These pastes were applied on acupoints of the back (BL13, BL15, and BL17) 
4 times over the summer months from July to August. Patient satisfaction rate with 
panting symptom was 91%, 60% of patients were satisfi ed after 1 year of treatment, 
and 75% after 3 years of treatment. The only adverse event related to this treatment 
was mild allergic contact dermatitis (Fig.  15.2 ).  

  Fig. 15.2    Contact dermatitis resulting from application of Xiao Chuan paste (XCP)       
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 Dong  [  11  ]  treated 223 asthma patients with XCP and followed them for 10 years. 
72 of 223 patients were cured, with 86 markedly effective, 35 improved, and 30 
ineffective. The total effective rate was 86.5%. Patients categorized as the cold syn-
drome asthma type had the best result with a total effective rate of 95%, while effi -
cacy rates for the mixed-syndrome asthma type reached 80%, and 73% for the 
heat-syndrome asthma type. Factors that improved effi cacy included longer dura-
tion and increased frequency of TCM treatments. The effi cacy of this study was 
evaluated based on CMSEA  [  12  ]  (Table  15.1 ). Compared with GINA evaluation 
system, CMSEA focused more on specifi c symptoms and the patient satisfaction 
with their symptom control. The treatment was considered as effective when the 
stage of disease goes down at least one level, for example, from moderate coughing 
to mild coughing. Overall effi cacy is determined by summarizing the frequency of 
improvement for the entire sample of patients evaluated in the TCM studies. 

 Li  [  13  ]  treated 216 bronchial asthma cases with acupoint application combined 
with cupping, the therapeutic application of cups onto the skin by suction, which 
resulted in fewer exacerbations and milder symptoms in 82.4% of patients. 
Continually applied acupoints achieved a better effect. Fan et al.  [  14  ]  divided asthma 
patients into a summer group (application of medicine in summer) of 213 patients 
and a winter group (application of medicine in winter) of 143 patients. They made 
an herbal paste with Chinese medicine extracts, and then applied the paste to the 
summer group patients 3 times during the hottest days of summer. The winter group 
underwent application of paste 3 times every 10 days in December. Three months 
later, the total effective rate of the summer group was 89.7%, while the winter group 
had an effective rate of 76.2% evaluated by Chinese Medicine Symptom Evaluation. 
Zhang et al.  [  15  ]  performed a similar study in 986 bronchial asthma cases with 
acupoint application in the three periods of greatest heat days and the 3, 9-day peri-
ods after the winter solstice, choosing the acupoints of Feishu(BL13), 
Dingchuan(EP17), Gaohuang (UB43), Tiantu (CV22), and Tanzhong(RN17). The 
results showed that exacerbation frequencies were reduced from 3 times a month to 
1 time a month. The laboratory studies before and after treatment, showed higher 
levels of cluster of differentiation 8 (CD8) ( P  < 0.01), lower CD4/CD8 ratios 
( P  < 0.01), higher CD3 counts ( P  < 0.05), and higher IgA levels ( P  < 0.01). Thus, 
acupoint application may be able to affect T-lymphocyte subsets, enhance immu-
nity, decrease the chance of respiratory tract infection, and reduce the recurrence 
rate of asthma.  

   TCM Decoctions 

 Decoction is a method of extraction, by boiling, of dissolved chemicals, or herbal or 
plant material, which may include stems, roots, bark, and rhizomes. There are three 
types of decoctions used in the TCM tradition for the treatment of asthma: The most 
popular decoction in TCM is the preparation of an individualized decoction according 
to the particular syndrome pattern of a patient; the second most commonly 
used decoction is a fi xed decoction of several herbs made by the Chinese Medicine 
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industry ready-to-use like modern medication; and the least used decoction is made 
with a single herb. 

 One of the unique features of treating asthma using TCM is that treatment during 
the remission stage remains a strong focus, in an attempt to enhance immunity, 
reduce the number of exacerbations, help in symptom relief, and improve quality of 
life. Further, TCM has also been utilized to help treat side effects of glucocorticoids, 
including secondary Cushing’s syndrome, by using decoctions with warming yang 
and invigorating kidney therapy in steroid-dependent asthma, or during a steroid 
taper to prevent the rebound phenomenon. 

   Individualized Decoctions Applied to Asthma 

 Wu et al.  [  16  ]  divided asthma into four types by using syndrome differentiation, and 
treated 174 patients with mixed herbs including Bupleurum Mume Fruit and 
Schisandra chinensis. The effi cacy was evaluated based on GINA classifi cation 
(Table  15.2 ). Results showed that 32 cases were well controlled, 72 cases were sig-
nifi cantly effective, 54 cases were effective, and 16 cases were ineffective according 
to GINA classifi cation; 90.8% were well controlled at the intermittent stage. 

 Zhang  [  17  ]  used Pingchuan Yiqi Granule (PYG) to treat 60 patients over 7 days 
with bronchial asthma exacerbations of qi defi ciency cold syndrome type (BS-QDC). 
Lung function testing showed a statistically signifi cant change in forced expiratory 
volume in 1 s (FEV 

1
 ) after treatment ( P  < 0.05), but no signifi cant difference in peak 

expiratory fl ow (PEF,  P  > 0.05). No adverse reactions were found over the course of 
treatment. Thus, PYG used to treat BS-QDC was both effective and safe in this 
group of patients. 

 Wu  [  18  ]  treated 120 asthma cases with strengthened spleen and warming kidney 
oral paste; the results showed that the pulmonary function FEV1 improved signifi -
cantly. Long et al.  [  19  ]  treated 52 cases of asthma in remission with Bufei tablets 
(including Cordyceps, Ginseng, Gecko) combined with inhaled corticosteroids. 
After 3 months, the level of CD4 and IgE in the group treated with Bufei tablets was 
signifi cantly lower than the control group, and CD8 levels were signifi cantly higher 
than the control group. It is proposed that Bufei tablets can reduce CD4 and raise 
CD8, reduce IgE levels, control airway infl ammation, and decrease airway hyperre-
sponsiveness—thus controlling asthmatic exacerbations. 

 Cai et al.  [  20  ]  treated 80 asthma cases in remission stage with spleen insuffi -
ciency syndrome, using a syndrome-specifi c decoction based on Six Gentlemen 
Decoction that included Ginsen, Poria, Atractylodes, Radix Glycyrrhizae, tangerine, 
and pinellia. The results showed a signifi cant improvement in pulmonary function 
(FEV1) and decreased eosinophils; the total effective rate was 81.2%. Zhang et al. 
 [  21  ]  treated 85 asthma cases in the moderate stage with Six Gentlemen decoction 
plus Astragalus and showed that the asthma exacerbations were less frequent at the 
mild stage according to GINA classifi cation.  
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   TCM Decoction Treatments for Steroid-Dependent Asthma 

 Cui  [  22  ]  treated 40 SDA cases with a classic TCM decoction—Wumei Wan. The 
treatment group ( n  = 20) was given Wumei Wan oral decoction, 100 mL orally twice 
a day, and Pulmicort Turbuhaler 200  m g inhalation twice a day. The 20-case ran-
domized control group was treated with Pulmicort Turbuhaler 400  m g inhalation 
twice daily. Follow-up was conducted every 2 weeks over a 12-week treatment 
course. The results showed that in the treatment group two cases were well con-
trolled, six cases were signifi cantly effective, ten cases were effective and two cases 
were ineffective and the total effective rate was 90%. In the control group, one case 
was clinically controlled, four cases were signifi cantly effective, nine cases were 
effective, and six cases were ineffective; total effective rate was 80%. The treatment 
group effectively reduced the dose of oral glucocorticoid, improved clinical symp-
toms and pulmonary function (FEV1) of SDA patients without any evident toxic or 
other side effects when compared to the usual care group. 

 Gong et al.  [  23  ]  treated 40 SDA cases with Chaipo Decoction (a combination of 
Xiaochaihu Decoction and Banxia Houpo Decoction). The overall success rate 
measured in terms of discontinuing glucocorticoid use was 47.5%, with improve-
ment in both clinical symptoms and pulmonary function. Many side effects from 
steroid therapy also improved, including acne, moon face, and infections. This study 
demonstrates that combining Caipu Decoction with glucocorticoid therapy may 
reduce the volume of corticosteroids and relieve some of the medication side effects. 
Moreover, in vitro tests have confi rmed that Magnolol, the main ingredient of 
Chaipo Decoction, can reduce concentration of s11 b -hydroxysteroid dehydroge-
nase in the liver homogenate, in order to increase the blood concentration of pred-
nisolone  [  24  ] .   

   TCM Food Therapy for Asthma Patients 

 As asthma is a chronic disease that requires long-term therapy, it is often diffi cult 
for patients to take medicines regularly and consistently, particularly when they are 
feeling well during the remission stage. In TCM, diet therapy may be an alternative 
and convenient way for some patients to manage their asthma. 

 In TCM theory, it is believed that “medicine and food come from the same source.” 
Both food and medicine have particular characteristics to induce positive or negative 
effects on different diseases or different types of patients. For asthma patients in the 
remission stage, it is advised to consume foods that have a supplementation function, 
including lily bulb, tremella, honey, gingko, Chinese yam, lotus seed, walnut, Semen 
sesami nigrum, white turnip, and quail eggs. Food to avoid includes those thought to 
have a phlegm-producing function, such as egg yolk, fatty meat, and peanuts. Raw 
or cold foods are forbidden, and sweet food is not recommended  [  25  ] . 
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 Food therapy is mostly done in summer according to the principle of “treating 
the winter disease in summer,” as many patients in asthma remission stage are gen-
erally in summer  [  26  ] . Lung defi ciency patients can use porridge made from Chinese 
yam, lily bulb, rice, and crystal sugar  [  27  ] . Spleen defi ciency patients can use ginger-
chicken porridge  [  28  ] , while kidney defi ciency patients are advised to use Cordyceps 
stewing old duck  [  29  ]  or dried-persimmon and walnut cake  [  27  ] . 

 Summary: The effi cacy of whole medical systems such as TCM in the treatment 
of asthma is well documented in case studies dating back several thousands of years. 
However, there are few well-controlled studies supporting the effi cacy of TCM 
therapies in asthma. Thus, future well-designed studies of TCM in asthma are 
needed to provide the high-quality evidence needed for TCM to be widely adopted 
in Western medical practice.   

   TCM for Chronic Obstructive Pulmonary Disease 

 In TCM, COPD is categorized with emphysema, cough, asthma, shortness of breath, 
and retention of phlegm and fl uid in the lung. The main symptoms are chronic 
cough, expectoration, shortness of breath, gasping, and chest stuffi ness. Like asthma, 
COPD can be divided into two categories, the acute exacerbation stage and the sta-
ble stage. 

 Li  [  30  ]  divided COPD into three types by clinical manifestations: (1) defi ciency 
syndromes (Syndrome of qi defi ciency of lung and spleen, Syndrome of qi defi -
ciency of lung and kidney, Syndrome of qi and yin defi ciency of lung and kidney); 
(2) excess syndrome (exterior cold and interior fl uid retention syndrome, syn-
drome of phlegm-heat obstructing lung, syndrome of turbid phlegm obstructing 
lung, and syndrome of orifi ces confused by phlegm), and; (3) Embolism syndrome 
accompanying symptoms (blood stasis syndrome). Lu  [  29  ]  viewed the lung as 
governing qi, which promotes blood circulation; and that defi ciency of lung qi 
leads to the syndrome of blood stasis. Therefore, a syndrome of qi defi ciency and 
blood stasis is the main pathologic mechanism of COPD in TCM. Phlegm-heat 
and evil qi remain during the stable stage, which can obstruct qi-blood circulation. 
In the TCM tradition, COPD is treated with internal and external therapies, as 
described below. 

   Internal Therapy for COPD 

 Currently, TCM practitioners focus on eliminating pathogens during the acute 
COPD exacerbation stage and supporting healthy energy during the stable stage. 
Excess syndrome plays an important role in the acute stage such as exogenous evil, 
phlegm, and blood stasis  [  30  ] . Practitioners focus on freeing lung qi, eliminating 
pathogens, repressing upward perversion of qi, warming yang to promote diuresis, 
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blood-activating and stasis-dissolving, and calming wind to cure  diseases. The 
 principle of tonifying insuffi ciency is the main treatment philosophy in the stable 
COPD phase. During this phase, the spleen and kidney are strengthened by supple-
menting qi and nourishing yin to cure diseases. Defi ciency-excess complications are 
treated by strengthening body resistance and eliminating evil. Luo  [  31  ]  considered 
that TCM practitioners should provide different treatments according to different 
disease patterns. In the acute stage, syndrome of phlegm-heat obstructing lung 
should be treated by Ma Xing Shi Gan Decoction, which is effective at clearing the 
lungs and eliminating phlegm. The syndrome of turbid phlegm obstructing lung is 
treated with Xiao Qing Long Decoction, which warms the lung to alleviate fl uid 
retention, cough, and asthmatic symptoms. Gua Lou Xie Bai Ban Xia Decoction 
can be used to treat obstruction of qi in the chest resulting from syndrome of phlegm 
and blood stasis obstructing lung. Radix Astragalus, Radix Atractylodis 
Macrocephalae, Fructus Trichosanthis, White Mulberry Root-bark, Lepidium Seed, 
Peach Seed, Radix Salviae Miltiorrhizae, and Poria cocos, are used to treat the syn-
drome of phlegm and blood stasis obstructing lung coupled with defi ciency of yang 
in both the spleen and kidney. Other syndromes can accompany and worsen the 
lung-specifi c syndromes outlined above. In the syndrome of delirium by phlegm, 
Antelope’s Horn Powder, acorys gramineus is used to resuscitate the brain. If the 
patient is also affected with the syndrome of sudden collapse of heart yang, Shen Fu 
Long Mu Decoction is used to rescue the collapse by restoring yang. The syndrome 
of defi ciency of both qi and yin should be treated with lilyturf root, fritillaria cir-
rhosa, almond, and Common Fleabane to supplement qi and nourish yin. Defi ciency 
of both lung and spleen is treated with Radix Astragalus, Radix Atractylodis 
Macrocephalae, and poria cocos. 

 In the stable phase, the syndrome of qi defi ciency of spleen and lung is treated 
with Bu Fei Decoction and Er Chen Decoction. Defi ciency of Lung Yin is treated 
with Bai He Gu Jin Decoction. Fang  [  32  ]  reported that respiratory muscle fatigue 
and nutrition disorders are relevant to defi ciency of spleen qi and lung qi. Therefore, 
the spleen should fi rst be reinforced. Li  [  33  ]  recommended Six Gentlemen Decoction 
to supply qi and eliminate phlegm, Er Chen Decoction to regulate qi fl owing for 
eliminating phlegm to treat the syndrome of dampness stagnancy due to spleen 
defi ciency, and kidney qi tonifying pill to invigorate the lung and the kidney in the 
syndrome of qi defi ciency of lung and kidney.  

   External Therapy for COPD 

 A large amount of information has been recorded in the TCM tradition regarding 
the use of external herbs to treat COPD  [  34  ] . There are more than 400 external 
therapies which can be divided into two categories: external therapy with herbs; and 
external therapy without herbs. This section will focus specifi cally on the treatment 
of COPD using external TCM therapies. 
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   History of External Therapy of TCM 

 There are records of external therapy in the oldest Ancient Chinese Medical 
Literature. The  Synopsis of Golden Chamber  created many external therapies with 
drugs, such as washing, fumigation, coating with drugs, suppositories, administer-
ing drugs through the nose, and cauterization. Ancient TCM practitioners made use 
of many types of treatments for external use, including ointments, factice, pulvis, 
pastille, and aqua. The  Compendium of Materia Medica  summarized the experience 
of external therapy before the Ming Dynasty in 1578, describing details of 40 exter-
nal therapy methods. Selections of those numerous therapies are reviewed here.  

   Classifi cation of External Therapy of TCM 

 Wu  [  35  ]  summarized the classifi cation of external therapy of TCM in three aspects: 
Meridian transmission, skin penetration, and mucosal absorption. Li  [  36  ]  divided 
external therapy into four categories on the basis of clinical application  [  33  ] : (1) 
human organs and tissues (eye method, sneeze method, plug nose method, plug ear 
method, aerosol Inhalation); (2) acupuncture points (umbilical therapy, grasping 
drug method, vesiculation therapy, drug moxibustion); (3) specifi c body surface 
(external application, thin-spreading, suppository, fumigation, washing); and (4) 
others, such as penetration of drug administering ultrasound. 

 Zhu Qingwen divided external therapy into four categories for clinical applica-
tion according to their application: whole treatment, skin treatment, meridian, and 
brain acupoint treatment. Whole treatment focuses on the entire body, as in Dao Yin 
(Qigong) and music therapy. Skin treatment refers to drugs that are absorbed into 
part of the body or circulation system through the skin, such as the application of 
fumigation-washing therapy. Transdermal drug delivery systems (TODS) or trans-
dermal therapeutic systems (TTS) of Western medicinal preparations fall into this 
treatment category. These preparations are called patches in Western medicine and 
 tie pian  in China. Meridian and brain acupoint treatment refers to drugs, maneuvers, 
or instruments that work on meridians and acupoints such as massage, moxibustion, 
umbilical therapy, and foot massage therapy.  

   Treating COPD by External Therapies of TCM 

 Modern medical research has found that acupoints are sensitive to TCM medicines 
and herbs, with an amplifi cation effect defi ned as increased effect along the merid-
ians. The meridian system is composed of channels with low resistance. Therefore, 
applying herbs to specifi c acupoints could have signifi cant pharmacodynamic 
effects on certain organs with mono- or biphasic regulation. For effective external 
therapy in TCM, it is crucial that medicines penetrate the skin barrier. Thus, there 
are methods employed to promote penetration of the herbs or other skin prepara-
tions. The fi rst is through the property of the drug, the encapsulation of the solvent 
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and liposomes (carrier); the second is the application of the physical methods to 
promote penetration and absorption; and the third is the employment of chemical 
methods to promote penetration and absorption. The skin should be closely moni-
tored for adverse reactions during the treatment period.  

   Overview of Acupoint External Therapy for COPD 

 Acupoint external therapy with herbs was fi rst recorded in Comprehensive Medicine 
According to old Chinese Medicine book  Zhang Shi Yi Tong  that “this is the method 
to treat cold wheezing … there would be good curative effect by applying mustard 
seed (Semen Sinapis) during the three hottest periods in the summer.” The formula 
is powder of white mustard seed (Semen Sinapis) 1 liang (one of Chinese weight 
unit), corydalis rhizome (Rhizoma Corydalis) 1 liang, gansui root (Radix Kansui), 
and Manchurian wild ginger (Radix et Rhizoma Asari) 0.5 liang, respectively. All 
the herbs are prepared into a fi ne powder. Then musk (Moschus) 0.5 qian is added 
and the formula is mixed with ginger juice (Succus Rhizomatis Zingiberis). The 
prepared medicine is applied to acupoints, including BL 13 (Fei Shu), BL 43 (Gao 
Huang), and EX-HN15 (Jing Bai Lao). The skin area with application may feel 
numb and painful  [  35  ] . It is said in  Yellow Emperor’s Classic of Internal Medicine  
that “celestial qi communicates with the lung while earth qi with the pharynx”  [  3  ] . 
First, the yang qi in the human body is corresponding to that in nature during the 
three periods of greatest heat in the summer. The strengthened yang qi is thought to 
dispel the phlegm externally and reinforce healthy qi internally. Second, the inter-
stitial spaces are loose and open in this season and it is easy for the medicine to 
penetrate the skin, reach the specifi c organ, and travel by way of channels and 
meridians. According to TCM the relationship between syndromes and curative 
effect, this therapy is best used for the cold syndromes. Moreover, a better effect can 
be achieved for COPD patients in the stable phase in the summer to prevent COPD 
exacerbations in the upcoming colder seasons. 

 Many experts in Guan An Men Hospital, China Academy of Chinese Medical 
Science, have been working since 1955 to create the empirical formulas originating 
from the Qing Dynasty. Their observations suggest that the total effective rate of 
the therapy in treating COPD is between 60 and 70%. These formulas function to 
prevent acute exacerbations of COPD. Furthermore, it was found that there was a 
signifi cant positive correlation between courses of treatment and long-term effects. 
The treatments not only minimized the respiratory symptoms, but also promoted 
the immunologic function of the body. The respiratory department of Beijing TCM 
Hospital has created a new formula, combining traditional and modern herbs com-
posed of Manchurian wild ginger (Radix et Rhizoma Asari), Chinese magnolivine 
fruit (Fructus Schisandrae Chinensis), white mustard seed (Semen Sinapis), dried 
ginger rhizome (Rhizoma Zingiberis), pinellia rhizome (Rhizoma Pinelliae), apri-
cot kernel (Semen Armeniacae Amarum), stemona root (Radix Stemonae), ephe-
dra (Herba Ephedrae), angelica root (Radix Angelicae Dahuricae), and borneol 
(Borneolum Syntheticum). This formula was prepared into a powder and applied to 
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DU 14 (Da Zhui) on du vessel, BL 13 (Fei Shu) and BL 43 (Gao Huang) on the 
 bladder meridian of foot taiyang and RN 17 (Tan Zhong) on the Ren meridian. 
According to clinical observations, symptoms, infl uence on daily activities, fre-
quency of acute exacerbations of COPD, and quality of life were all signifi cantly 
improved. At Xinjiang Uygur Autonomous Region Hospital of TCM the formula 
was composed of honey-fried ephedra (Herba Ephedrae), apricot kernel (Semen 
Armeniacae Amarum), astragalus root (Radix Astragali), and herbs growing in 
Xinjiang. The herbs were made into a powder and prepared into a paste with azone 
and glycerin. Three grams of the medicine was applied to BL 13 (Fei Shu), RN 17 
(Tan Zhong), BL 20 (Pi Shu), BL 12 (Feng Men), and EX-B1 (Ding Chuan) each 
morning for 14 days. The results showed that the pulmonary function (FEV1) of 
COPD patients in the acute stage improved signifi cantly compared to before 
treatment  [  37  ] .   

   Acupuncture and Massage in COPD 

 Jia  [  38  ]  randomly divided 66 stable stage COPD patients into three groups: acu-
puncture, pulmonary rehabilitation including education and exercise, and acupunc-
ture-rehabilitation groups. He found that both acupuncture and rehabilitation could 
improve the pulmonary function (FEV1) of COPD patients but combining the two 
therapies created an even better improvement in pulmonary function. Chen  [  39  ]  
randomly divided 30 COPD patients into two groups: 15 received body massage 
therapy, and 15 were assigned to the control, no-massage group. In addition to rou-
tine medical treatment for the two groups, patients in the massage group received 
fi ve body massage treatments per week for 20 min each over an 8-week period. 
There was a statistically signifi cant difference ( P  < 0.05) in the 6-min walk test 
(6MWT), and reduced dyspnea  [  38–  40  ] .  

   Qi Gong in COPD 

 Respiration is an essential movement of life. The extent and the frequency are rela-
tive to respiration effi ciency and vital movement. In terms of TCM, Qi Gong is 
spirit, qi, xing united, mind and body combined, in which the heart is the leader. 
Qi Gong can improve the ability of the human body to reach a balance of yin and 
yang, regulating qi and blood, dredge the channel, and foster the genuine qi. Qi 
Gong has been used to treat neurotic disorders, regulate functions of the human 
body, and eliminate pathological states. When people enter into a stage of tran-
quil-ness of their mind, the human body is in low dissipation of energy and in high 
rehabilitation  [  41  ] . 

 Deep and slow breathing can expand the chest volume and amplitude, improving 
the alveolar gas exchange and tissue respiratory effi ciency. These exercises broaden 
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the area between capillary and alveolus, which can help stabilize the internal 
 environment. Bai  [  42  ]  studied Songjinggong (one Qi Gong exercise) practiced 
30 min a day in 13 COPD patients and found that treatment improved the lung func-
tion and oxygen saturation after 3 months. It is believed that during these exercises, 
peak inspiratory pressure is elevated and fresh air enters freely, which improves the 
partial pressure of oxygen and helps with elimination of carbon dioxide. 

 Summary: There is a wealth of scientifi c data in the form of observations and 
case studies in the Chinese literature, there is still a need for better, high-quality, 
randomized trials from a Western perspective to provide the evidence for adoption 
of TCM practices in the management of COPD.   

   Interstitial Pulmonary Fibrosis 

 Pulmonary interstitial fi brosis is a broad term to describe a variety of ILDs includ-
ing idiopathic pulmonary interstitial fi brosis (IPF) and secondary pulmonary inter-
stitial fi brosis (SPF). 

 In ancient TCM documents, there is no record of pulmonary interstitial fi brosis. 
According to the characteristics and main clinical manifestations of these lung dis-
eases, they are generally included under the categories of “cough,” “breath-holding,” 
and “short of breath.” There are, however, a number of perspectives in TCM for 
treating IPF depending on the pattern of the dyspnea or cough. 

   The Pathogenesis of Pulmonary Interstitial Fibrosis 
from a TCM Perspective 

 It is thought that the invasion of the lung with exopathic factors causes pulmonary 
interstitial fi brosis. The lung can be easily attacked by exopathic factors such as pol-
lution and heat, which can cause sudden damage to lung fl uid and qi. Inhalation of 
polluted air can directly lead to disharmony of qi movement and blood circulation 
and eventually to obstruction of lung meridians. Defi ciency of lung and kidney 
make it easier for exopathic factors to invade. Among all the factors, condensation of 
phlegm, blood stasis, and obstruction of lung meridians are the central contributors 
to the disease. 

 Wu and Ren  [  43  ]  consider the disease as the mixture of syndromes of defi ciency 
and excess; some give priority to defi ciency syndrome while others give priority to 
excess syndrome. The defi ciency syndrome refers to defi ciency of lung and kidney 
or qi and yin. The excess syndrome refers to obstruction of phlegm and blood stasis 
in lung meridians. “Lung bi-complex” and “lung paralysis” are the two stages, and 
both are considered in TCM as pulmonary interstitial fi brosis. Development 
from “lung bi-complex” to “lung paralysis” is a process from excess to defi ciency 
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and development from “lung paralysis” to “lung bi-complex” is a process from 
defi ciency to excess. 

 Liu  [  44  ]  considers defi ciency of lung and kidney or lung and spleen to be second-
ary to nature, improper diet, and overtiredness as the contributors of pulmonary 
interstitial fi brosis. If the six evils (exopathic factors) attack the organism at this 
time, the meridians of lung are stagnated because of the unsmooth movement of qi. 
This results in asthenic fever, defi ciency of qi and yin, phlegm-heat and blood stasis 
blocking the meridians, and the scorched lung. 

 Wu  [  45  ]  considers obstruction of lung meridians as the fundamental pathogene-
sis of the disease. Defi ciency of lung and kidney and invasion of evils lead to dys-
trophy and blocking of phlegm and blood stasis in lung meridians. As a result, 
movement of qi and blood in the lung become unsmooth. 

 Kong  [  46  ]  theorized that IPF belongs to the category of “breath-holding” and 
“lung bulge.” Exopathic factors invade and block lung fl ow. As time passes, these 
factors convert fl uid to phlegm. The blocked qi movement leads to blood stasis. 
Then phlegm and blood stasis bond together and damage the kidney vitality. The 
damaged function of inhalation leads to breath-holding. 

 Peng  [  47  ]  and Guan  [  48  ]  divide pulmonary interstitial fi brosis into three stages. 
The fi rst stage is pulmonary alveolitis (early stage or acute) in which there is infec-
tion and defi ciency in vitality. Second, the lung damage stage (a period of change 
from pulmonary alveolitis to pulmonary interstitial fi brosis) involves bonding 
together of phlegm and blood stasis. Third, the stage of pulmonary interstitial fi brosis 
(chronic), which is “upper excess and lower defi ciency” meaning the lung, spleen, 
and kidney are all affected.  

   Syndrome Differentiation and Treatment of Pulmonary 
Interstitial Fibrosis from the TCM Perspective 

 Wu  [  43  ]  proposed that “Syndrome differentiation and treatment” should be inserted 
in the process of treatment under the principles of “supplementing lung and kidney, 
dissipating phlegm and blood stasis, dredging lung meridians.” The main points in 
syndrome differentiation are listed as follows: (1) recognize the different stages of the 
disease, (2) analyze the inducement, (3) understand the characteristics of exopathic 
factors, (4) clarify the main aspect of the disease (excess or defi ciency), and (5) dif-
ferentiate between cold and heat of the disease, and its transformation. The stages are the 
acute exacerbation period, chronic extension period, and critical changeful period. 

 The common syndromes in the fi rst period involves phlegm, heat obstructing in 
the lung syndrome, blood stasis blocking in the lung syndrome, wind-coldness 
invading the lung due to qi defi ciency syndrome, and dryness-heat damaging the 
lung due to yin defi ciency syndrome. Treatment is considered according to different 
stages and “activating blood circulation to dissipate blood stasis, dredging lung 
meridians” is felt to be the most important part of the treatment of pulmonary 
interstitial fi brosis. In the acute period, the following measures are commonly used: 
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(a) releasing exterior, dissipating phlegm and dredging meridians; (b) clearing heat, 
promoting diuresis and eliminating toxins, and (c) activating blood circulation, dis-
sipating blood stasis and dredging meridians. Small Bluegreen Dragan Decoction 
(Xiao Qinglong Tang) is usually used to eliminate the exterior factors with pungent-
warm herbs, disperse coldness and dredging meridians. Honeysuckle Forsythia 
Powder (Yin Qiao San) is often used to eliminate the exterior factors with pungent-
cool herbs, dissipate phlegm and dredging meridians. Minor Decoction for Relieving 
Phlegm-Heat in the chest (Xiaoxianxiong Tang) and Chinese Angelica Fritillaria 
Sophora Flavescens Pills (Danggui Beimu Kushen Pills) are often used to clear 
heat, promote diuresis, and eliminate toxins. 

 Qiu  [  49  ]  divides IPF into six syndromes from the TCM perspective: the wind-heat 
invading the lung syndrome; phlegm-heat obstructing in the lung syndrome; blood 
stasis due to qi defi ciency of heart and lung syndrome; obstruction of blood circula-
tion due to defi ciency of both qi and yin syndrome; excess water and blood stasis due 
to yang defi ciency of heart, spleen, and kidney syndrome; and defi ciency of both yin 
and yang syndrome. Herbs promoting blood circulation and removing blood stasis 
should be used in the overall treatment process. To treat wind-heat invading the lung 
syndrome, herbs that work to dispel wind-heat, clear heat, eliminate toxins, promote 
blood circulation, and remove blood stasis should be used together. To treat phlegm-
heat obstructing in the lung syndrome, herbs that work to clear heat, eliminate phlegm, 
free lung, relieve asthma, promote blood circulation, and remove blood stasis should 
be used together. To treat blood stasis due to qi defi ciency of heart and lung syndrome, 
herbs that work to supplement heart and lung, eliminate phlegm, and remove blood 
stasis should be used together. To treat obstruction of blood circulation due to defi -
ciency of both qi and yin syndrome, herbs that work to supplement the vital energy, 
nourish yin, reduce phlegm, stop cough, promote blood circulation, and remove blood 
stasis should be used together. To treat excess water and blood stasis due to yang 
defi ciency of heart, spleen, and kidney syndrome, herbs that work to warm yang, 
promote diuresis and blood circulation, and remove blood stasis should be used 
together. To treat defi ciency of both yin and yang syndrome, herbs that work to restore 
yang (aconite), rescue yin (long-cultivated fi eld), tonify qi (ginseng), promote blood 
circulation (saffl ower), and remove blood stasis (curcuma) should be used together.  

   Management of Stable and Acute Exacerbation 
of Pulmonary Interstitial Fibrosis 

 Cui  [  50  ]  theorizes that in acute exacerbation periods with infections, eliminating 
outside factors are usually used together with tonifying qi, yin and dissipating 
phlegm accordingly. If phlegm-heat obstructs in the lung, Reed Rhizome Decoction 
(Weijing Tang) and Honeysuckle Forsythia Powder (Yin Qiao San) can be used to 
clear heat and dissipate phlegm. If phlegm–blood stasis blocks in the lung, Treating 
Cold Limbs Powder (Sini San), Perilla Seed Decoction for Directing Qi Downward 
(Suzi Jiangqi Tang), and Three-Seed Decoction for the Aged (Sanzi Yangqin Tang) 
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can be used to regulate vital energy, reduce phlegm, and promote blood circulation. 
If wind-heat invades the lung due to qi defi ciency, Anticough Powder (Zhisou San) 
and Jade-Screen Powder (Yupingfeng San) can be used to dispel wind, clear heat, 
descend qi, and relieve asthma. If dryness-heat damages the lung due to yin defi -
ciency, Decoction for Eliminating Dryness and Rescuing the Lung (Qingzao Jiufei 
Tang), Mulberry Leaf and Apricot Kernel Decoction (Sang Xing Tang), and 
Decoction of Adenophora Stricta and Radix Ophiopogonis (Shashen Maidong 
Tang) can be used to clear lung, reduce phlegm, dispel wind, and nourish dryness. 

 Defi ciency of both qi and yin combined with phlegm and defi ciency of both qi and 
yin combined with blood stasis are two common syndromes in the chronic extension 
period. Defi ciency of both qi and yin combined with phlegm can be treated with 
Jinshui Liujun Jian to tonify lung and kidney, dissipate phlegm, and relieve asthma. 
Defi ciency of both qi and yin combined with blood stasis can be treated with Decoction 
to Protect Lung (Baofei Tang) to tonify qi, nourish yin, dissipate phlegm, and pro-
mote blood circulation. In the later period, there are also two syndromes, excess water 
due to yang defi ciency syndrome and defi ciency of both yin and yang syndrome. To 
treat excess water due to yang defi ciency, Diuretic Decoction to Strengthen Yang of 
Spleen and Kidney (Zhenwu Tang) and Tonifying (supplement) Lung Decoction 
(Bufei Tang) can be used to tonify yang with warm herbs, produce qi, and promote 
dampness. To treat defi ciency of both yin and yang, Restoring the Right (Kidney) 
Bolus (Yougui Wan) and Sea Cucumber Clam Powder (Shenge San) can be used to 
tonify yin and yang, promote blood circulation, and remove blood stasis.  

   Major TCM Therapeutic Principles Applied to Pulmonary 
Interstitial Fibrosis 

 Liu and Liu  [  44  ]  emphasize the importance of therapeutic methods to treat disease 
such as supplementing the vital energy and nourishing yin, activating blood circula-
tion to dissipate blood stasis, strengthening body resistance and eliminating evil, 
softening hard lumps and dispelling nodes, ventilating the lung and resolving 
phlegm, clearing heat and eliminating toxins, and fl exing the lung movement. 
Supplementing the vital energy and activating blood circulation are common 
throughout the entire treatment process. In the early stage of pulmonary interstitial 
fi brosis, there is often defi ciency of both lung and spleen, qi defi ciency of lung and 
kidney, and insuffi cient anti-pathogenic energy especially lack of the lung qi. 
Yu-Ping feng San is the fi rst herb chosen for reinforcing lung qi and the commonly 
used herbs of reinforcing qi have Ginseng, CodonoPsis, Radix Astragali, and Large 
head Atractylodes Rhizome. The treatment method of activating blood circulation 
to dissipate blood stasis usually consists of herbs for activating blood circulation 
such as Salvia miltiorrhiza Bunge, Szechuan Lovage Rhizome, Chinese Angelica, 
Turmeric Root-tuber, Earthworm, Red Peony Root, and often are put into Bitter 
Orange, sliced perilla stem, and other Chinese herbs to promote blood circulation. 
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 Wu and Zhang  [  45  ]  proposed the therapeutic method of the collateral disease 
theory to treat pulmonary interstitial fi brosis. They believe that the best way to treat 
collateral defi ciency is supplementation, which belongs to yin and blood defi ciency 
with the method of “Xin Gan Wen Run,” with Angelica, Rehmannia, donkey-hide 
gelatin, white peony root, Ophiopogon japonicus, North and South Adenophora, 
cornus, wolfberry fruit, Ligustrum lucidum, and Radix. When the patient with Yang 
Qi defi ciency is treated with the method of the sweet and warm quality supplement-
ing qi, “the herbs of the épicée, the sweet and warm quality is used to supplement the 
herbs for dredging meridians and collaterals,” including the herbs of Codonopsis, 
Astragalus, Atractylodes, Huang Jing, Chinese yam, Epimedium, Cistanche, Cuscuta, 
Psoralea, and Morinda. Lu  [  51  ]  believes that the treatment for pulmonary interstitial 
fi brosis should be from the root of disease, by healing the lung, spleen, and kidney 
while working to achieve the purpose of affecting a permanent cure. The purpose of 
supplementing the lung is to regulate water passage, increase and decrease qi; nour-
ish the kidney at the intersection of yin and yang, to breathe normally. Reinforcing 
the spleen promotes the production of body fl uid and benefi ts vital energy. 

 Peng  [  47  ]  theorized that in the early stage of pulmonary interstitial fi brosis (the 
alveolar infl ammation period) the main treatment is geared toward dispelling evil. 
The therapeutic methods are tonifying qi and smoothing blood, transforming phlegm 
and expelling static blood, descending adverse-rising, and alleviating water retention. 
The prescriptions include Reed Rhizome Decoction, or Minor Decoction for 
Relieving Phlegm-Heat in the Chest with BuFei Tang. In the later stage of pulmonary 
interstitial fi brosis, the therapeutic methods are tonifying spleen and kidney, improv-
ing inspiration and clearing up phlegm, expelling static blood and dredging collater-
als, softening hard lumps and dispelling nodes, and addressing both the symptoms 
and root causes. The prescriptions include ShenYu Tang, or Corii Asini Decoction for 
Tonifying the Lung with Major Decoction for Relieving Phlegm-Heat in the Chest. 

 Jiang  [  52  ]  considers the occurrence and development of IPF as a lack of righ-
teousness, in particular lung and kidney qi defi ciency exists regardless of the symp-
toms, duration or course of the disease. Therefore, treatment focuses on invigorating 
the lung and the kidney for treatment of the chronic phase; and reinforcing lung qi 
is the main treatment method in the early phase. In the middle phase, the therapeutic 
method is reinforcing lung and kidney. In the later period, the therapeutic methods 
are reinforcing kidney and lung. Invigorating the lung and the kidney at the same 
time should focus on regulating functional activities of qi, transforming phlegm and 
dispelling nodes, activating blood circulation to dissipate blood stasis, dredging col-
laterals, and dispelling nodes.  

   External Therapy Applied for Interstitial Lung Disease 

 There is a long history of treating ILD with acupuncture and moxibustion therapy 
mainly with feishu point (BL13). Sun  [  53  ]  stated in Qianjinyifang zhenjiuzhifeibing 
that the effi cacy of feishu point (BL13) was effective for treating cough, feishu point 
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(BL13) moxibustion to treat shortness, combining feishu point (BL13) moxibustion 
for 100 times and Taichong point (LR3) for 50 times in order to descend Qi. Li  [  54  ]  
believes that IPF belongs to Luo disease in TCM, feishu point (BL13) and Gaohuang 
point (BL43) moxibustion, Shaoshang point(LU11), and Shangyang point (LI1) 
bloodletting, combined with glucocorticoid can achieve effectiveness from the TCM 
perspective. The means above can improve diffi cult breathing to a certain extent, 
and can also delay the progress of pulmonary function (DLCO-Diffusing Capacity 
of Carbon monoxide) decline. Acupuncture and moxibustion therapy combined 
with hormone therapy can improve pulmonary function. Li Rong used glucocorti-
coid combined with bloodletting and moxibustion therapy to treat 22 patients with 
pulmonary interstitial fi brosis, using three-edged needles puncture Shaoshang point 
(LU11) and Shangyang point (LI1), kernel-like moxibustion feishu point (BL13) 
and Gaohuang point (BL43) on both sides. Results showed improved lung function 
and improved the clinical effects of oral systematic steroids for pulmonary intersti-
tial fi brosis. 

 Liu  [  55  ]  treated IPF with a TCM combination of therapy and herbs: Adenophora 
stricta 30 g, raw Rehmannia 15 g, Radix Ophiopogonis 15 g, Schisandra chinensis 
6 g, Astragalus 12 g, donkey-hide gelatin 10 g, radix paeoniae alba 15 g, radix 
asteris 15 g, white mulberry root-bark 15 g, caulis lonicerae 20 g, Prunus armeniaca 
10 g, rhizoma bletillae 10 g, etc. In addition, herbs were mixed for application to 
the skin, a technique utilizing electric charges as a vehicle for medicinal delivery. 
A control group received Bailing capsule, ten capsules 3 times daily. The study 
follow-up lasted for 6 months and showed that TCM supplemented vital energy and 
nourishing yin, invigorating blood circulation, and dredging meridians can remit 
cough and asthma symptoms, improve blood gases and pulmonary function tests, 
and improve the quality of life measured by the SF-36. 

 Summary: Currently, we only have lower levels of evidence to demonstrate the 
effi cacy of TCM for the treatment of IPF. The lack of reliable diagnostic defi nitions 
of IPF lowers the evidence for TCM treatment. Most TCM treatments are not well 
evaluated since the diagnostic techniques are limited to TCM hospitals in China. 
Moreover, there are numerous TCM perspectives on the origin and treatment 
regimens for IPF. Clinical trials are needed to provide the evidence to demonstrate 
or refute the effi cacy and safety supporting the use of the TCM approaches reviewed 
in this section for treating IPF patients.  

   Basic Research on Chinese Herbs to Treat Interstitial 
Pulmonary Fibrosis in TCM 

 Song  [  56  ]  performed animal studies using mice and found that TCM prescriptions 
can reduce alveolar infl ammation and pulmonary fi brosis to some degree with 
several decoctions such as Ophiopogon Decoctong, Trichosanthes, and Allium 
Decoction; The Kidney-Qi Bolus; Compound Salvia Tablet; Pulse-Activating 
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Decoction; and WuShe San. Binqing Tang, Wu  [  57  ]  treated IPF in rodents with 
FeiXian Jian, and found effi cacy of FeiXian Jian mainly in the control of symptoms 
and stability of the disease on imaging. Prescription of FeiXian Jian includes: 
Codonopsis 30 g, Astragalus 20 g, Ladybell Root 30 g, Coastal Glehnia Root 30 g, 
Radixophiopogonis 15 g, Unprocessed Rhizoma Pinelliae 15 g, Baical Skullcap 
Root 10 g, Common Burreed Rhizome 15 g, Curcuma 15 g, Scorpion 3 g, and 
Centipede 3 g; all were combined and administered for 1 month. 

 Lu  [  58  ]  conducted rat experiments to demonstrate that Fuzhenghuayufang can 
improve the pathological changes on the lung of rats with pulmonary fi brosis. This 
formula is a new compound, which is believed to resist pulmonary fi brosis. It refl ects 
the theory of treating different diseases with the same therapy to resist other diseases, 
including pulmonary interstitial fi brosis. 

 Li  [  59  ]  studied moxibustion in rats with IPF and compared them with the pred-
nisone group to evaluate the effi cacy of moxibustion. The moxibustion group had 
lower expression of transformation growth factor- b (beta)1mRN. This indicates that 
moxibustion may be effective in the treatment of pulmonary interstitial fi brosis in 
this limited study. 

 Thus, there are a number of promising animal studies for treating IPF that require 
additional investigations prior to investigation in humans.   

   Sleep Disorders from the TCM Perspective 

   Overview 

 In view of the multiple factors contributing to sleep disorders, there are multiple 
approaches to therapy for promoting sleep health. While conventional treatments 
such as sleep hygiene education, stimulus control therapy, sleep restriction therapy, 
and pharmacologic treatments may be effective, this section will focus only on 
approaches to sleep disorders that emanate from a TCM perspective.  

   Tai Chi 

 Tai Chi is a low to moderate-intensity Chinese exercise that includes a meditational 
component. A study of the effects of Tai Chi (consisting of three 60-min sessions 
per week for 24 weeks) in 118 older adults in comparison to low-impact exercise 
noted that Tai Chi improved self-reported sleep duration by 48 min  [  60  ] . General 
health-related quality of life and daytime sleepiness levels also improved. No inju-
ries were reported in either group. Of note, 33% of subjects withdrew from 
the study (no signifi cant difference between the Tai Chi and exercise groups). 
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These fi ndings are very interesting and if replicated by additional research using 
objective measures, could add to the treatment options for insomnia with an integra-
tive approach.  

   Ginseng 

 Ginseng root has been used for over 2,000 years for its health-promoting properties 
in China  [  61  ] . Results of several studies indicate the effect of ginseng may be, at 
least in part, related to maintaining normal sleep and wakefulness. Of the several 
species of ginseng, Panax ginseng (Korean or Asian ginseng), Panax quinquefolius 
(American ginseng), and Panax vietnamensis (Vietnamese ginseng) are reported to 
have sleep-modulating effects. Constituents of most ginseng species include ginse-
nosides, polysaccharides, peptides, olyacetylenic alcohols, and fatty acids  [  62  ] . 
There are few reports of severe side effects secondary to ginseng. The most com-
mon reported side effects are nervousness and excitation, but these diminish with 
continued use or dosage reduction  [  63  ] . On the basis of its long-term usage and the 
relative infrequency of reported signifi cant side effects, it is safe to conclude that 
ginseng is usually not associated with serious adverse reactions.  [  64  ]  The recom-
mended daily dosage is 1–2 g of the crude root, or 200–600 mg of extracts. As the 
possibility of hormone-like or hormone-inducing effects cannot be ruled out, some 
authors suggest limiting treatment to 3 months.  [  65  ]   

   Acupressure 

 Another form of manipulative therapy in TCM is acupressure, which is a noninva-
sive technique that involves stimulation of meridian or acupoints on the body using 
fi nger pressing movements. It can be administered by trained nursing staff, or by 
trained family members of a patient. Acupressure has been studied in a randomized 
design in institutionalized older adults  [  66  ] .This study noted statistically signifi cant 
improvements in both the Pittsburgh Sleep Quality Index (primary outcome mea-
sure) and number of nocturnal awakenings in the acupressure group relative to the 
two placebo arms (sham acupressure and conversation). Another study has repli-
cated these fi ndings  [  67  ] . 

 Another form of acupressure is auricular therapy, which involves applying 
pressure to acupoints either via the fi ngertips, medicinal seeds, or with magnets  [  68, 
  69  ] . Suen et al. conducted a 3 week randomized, single-blind placebo-controlled 
study using wrist-activity monitoring to provide an objective assessment of sleep 
parameters between magnetic auricular acupressure and two matched controls  [  70  ] . 
They observed statistically signifi cant improvements in sleep latency and sleep effi -
ciency, with an overall increase of approximately 35 min in the total sleep time in 
the auricular therapy group. Adverse effects were not discussed in their manuscript; 
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however, auricular therapy is generally considered safe. A 6 month follow-up of this 
cohort was also conducted and found that insomnia symptoms remained amelio-
rated in the treatment group relative to the control groups  [  68  ] . The results of these 
studies are very intriguing. However, this work needs to be replicated in additional 
studies among more diverse cohorts before it can be routinely recommended for the 
management of insomnia. 

 Acupuncture also acts on meridian points to infl uence health  [  70  ] . Few studies 
have used polysomnography to evaluate the effects of acupuncture in insomnia  [  71–
  74  ] . While one pilot study demonstrated evidence of improved sleep, it was not 
placebo-controlled  [  71  ] . Zhang et al. conducted a study  [  73  ]  in which 92 college 
students suffering from insomnia were randomly divided into a treatment group and 
a control group. Acupuncture plus cupping was used in the treatment group and 
conventional differentiation of symptoms and signs was used in the control group. 
The investigators found a signifi cant difference in sleep effi ciency between the two 
groups ( P  < 0.05). For the cases with moderate insomnia, the sleep effi ciency was 
obviously better in the treatment group than that in the control group ( P  < 0.05), and 
for the cases with slight and moderate insomnia, the number need to treat (NNT) 
was remarkably less in the intervention group ( P  < 0.01). Gong et al. conducted a 
study  [  74  ]  that randomized 120 patients with insomnia into a wooden needle group 
and a Western medicine group. In the wooden needle group, the patients were 
treated with wooden needles to press the plantar refl exing areas, such as cerebellar, 
thyroid, and cerebral areas. In the Western medicine group, Alprazolam was taken 
orally. The investigators found that the total therapeutic effect (sleep latency less 
than half an hour) was 100% in the wooden needle group, while it was 90.7% in the 
Western medicine group. However, no signifi cant difference was observed between 
the two groups ( P  > 0.05). 

 In TCM, Chinese medicine herbs are rarely used alone but rather in combination 
formulas. One open case series of more than 100 patients with either insomnia or 
neurasthenia reported an improvement in 80–90% of cases with treatment of 
Liquorice, wheat, and jujuba soup.  [  75  ]  These studies, however, were limited by the 
lack of randomization and a control group. A large-scale double-blind case-con-
trolled study of 303 patients with insomnia has also been reported. One hundred and 
fi fty-one patients received a combination “sleep-aid pill” (containing suanzaoren, 
baishao, Radix bupleuri, Albizziae, etc.), while 152 patients received an “Anshen 
pill” (ingredients not revealed). More patients receiving the “sleep-aid pill” demon-
strated improvement (92.7%) than did patients in the “Anshen pill” group (85.5%) 
 [  76  ] . Although this study used a better research design than earlier studies, the lack 
of a placebo control group, objective assessment, and the unknown ingredients of 
the “Anshen pill” limit the interpretation of this study. In a study conducted by Li 
et al.  [  77  ] , 33 patients with psychological stress insomnia were assigned to one of 
four groups: TCM group treated with JXYP, Western medicine (WM) group treated 
with Estazolam, integrated medicine (IM) group treated with JXYP plus Estazolam, 
and control group treated with placebo. They found that JXYP, combined with or 
without Estazolam, can improve the quality of sleep subjectively, and the combina-
tion of the two enhanced the effi cacy of sleep in patients with psychological stress 
insomnia.  
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   Qigong 

 Qigong is a type of mind-body exercise that originated in China. It is a collective 
label for a number of exercises that involve slow deliberate movements, relaxed 
breathing, and deep mental focusing  [  78  ] . According to TCM, by practicing qigong, 
one can increase the fl ow of “qi,” the life energy, in the human body to enhance 
health  [  79  ] . Wang et al. conducted the following study  [  80  ] : patients with type 2 
diabetes accompanied by insomnia ( n  = 90) were randomly divided into the 
Baduanjin Qigong group (routine treatment plus Baduanjin Qigong and Relaxation 
Qigong) or control, usual care group. They found that Qigong can improve the sleep 
quality in the patients with type 2 diabetes accompanied by insomnia. 

 If CAM interventions, particularly those from the TCM perspective, are to be 
considered as viable stand-alone or adjuvant treatments for sleep disorders, future 
researchers are urged to use quality methodology, including appropriate sample 
sizes and adequate controls. RCTs evaluating other untested CAM therapies such as 
massage, and other whole medical systems such homeopathy or osteopathy are 
encouraged, as is the exploration of using CAM therapies adjuvantly with conven-
tional therapies resulting in a more integrative approach to sleep disorders.  [  81  ]    

   Review and Future Prospects 

 Looking back on recent research literature concerning whole medical systems, spe-
cifi cally the use of TCM in pulmonary diseases and sleep disorders, more evidence 
in support of TCM is coming out from basic science and clinical research 
(Table  15.3 ).  [  60,   66–  68,   71–  73,   82–  84  ]  However, there is still a compelling need 
for stronger evidence including: robust research designs; reliable data reporting and 
analysis; and useful and appropriate outcome measurements. It is not until these 
types of studies are performed in TCM and other whole medical systems that the 
full potential of integrating these valuable approaches into Western medicine can be 
fully realized for patients with acute and chronic lung diseases and sleep disorders.  

 There are a number of TCM practitioners in the United States. A skilled TCM 
practitioner is knowledgeable about the entire TCM medical system and not only 
one modality. Thus, a qualifi ed TCM practitioner should provide the best advice 
from the TCM system standpoint to help patients manage their health, including 
clinical experience with TCM modalities for managing respiratory diseases and 
sleep disorders. The reader interested in learning more about TCM should refer to 
the Further Reading List at the end of this chapter. 

 Based on the evidence presented in this chapter it is the opinion of the authors 
that mild or moderate persistent asthma, stable COPD, ILD, chronic cough, and 
insomnia might receive the most benefi t from TCM treatment. Only future, high-
quality research will document TCM’s benefi ts.      
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  Abstract   Patients with chronic lung disease (CLD) experience a progressively 
debilitating loss of lung function over time. The symptom of breathlessness is com-
monly cited as the most distressing aspect of living with CLD, whether due to 
emphysema, asthma, interstitial lung disease, or cystic fi brosis. Current therapies, 
both allopathic and alternative, target relief of symptoms, but do not reverse loss of 
lung function. As a result, anxiety and depression are prevalent among patients with 
CLD. Counseling patients on how to live with their disease and maximize function-
ality is a critical but often overlooked aspect of patient care. This chapter focuses on 
the approach to counseling patients with CLD, addressing fi ve pillars of optimum 
functioning.  

  Keywords   Anxiety  •  Chronic obstructive pulmonary disease  •  Counseling  • 
 Respiratory disease      

   Overview and Introduction 

 The number of people suffering from chronic lung disease (CLD), including chronic 
obstructive pulmonary disease (COPD), cystic fi brosis (CF), interstitial lung disease 
(ILD), and asthma, is increasing annually. The majority of this increase is due to an 
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ever-rising prevalence of asthma and COPD. Advances in medical therapies and 
improved access to care have contributed to patients with CLD surviving longer. 
Asthma affected more than 30 million people in the United States in 2004, and more 
than 300 million people worldwide in 2007. Although COPD is considered the 
fourth leading cause of death in the United States and fi fth leading cause of death 
worldwide, the World Health Organization projects it will become the third leading 
cause of death by 2030  [  1  ] . Healthcare utilization by patients with CLD, and the 
economic burden this imposes through both direct care costs and indirect costs 
(income loss and work productivity) are signifi cant. Asthma-related costs alone in 
2004 were more than $30 billion  [  2  ] . 

 Treatment options have remained limited, with most aimed at symptomatic relief 
rather than disease reversal or prevention of progression. As a result, increasing atten-
tion has been given to integrative, complementary, and alternative therapies, and non-
pharmacologic strategies of symptom management such as pulmonary rehabilitation, 
psychotherapy, intensive outpatient outreach programs, mind–body therapy, and 
manipulation therapies. There are also many sham therapies marketed to patients with 
CLD, preying on the desperation breathlessness creates. Distinguishing sham treat-
ments, which have no positive effects and often profound negative effects, from repu-
table complementary and alternative medicines (CAM) is diffi cult since many popular 
CAM treatments have not been scientifi cally evaluated. However, if a patient answers 
“yes” to any of the fi ve following questions, a sham treatment is almost certain. Are 
they advising me to ignore or shun traditional medical advice? Are they unwilling to 
communicate with my medical providers? Is my physician wary about me seeking 
this CAM? Am I committed to pay for services for a certain period of time or number 
of sessions? Have there been any complaints about the service or provider to the 
Better Business Bureau? These simple questions can be used to guide the healthcare 
provider in determining use of unproven therapies in persons with CLD. 

 CLDs are often progressively debilitating and create more than their share of 
desperate people. For example, among COPD patients more than 50% complain 
about not being able to complete the activities they like to do and over 15% live in 
fear that their disease will cripple or eventually kill them. This chapter addresses the 
role of psychological interventions and the approach to counseling patients with 
CLD. While the focus is on COPD, the issues and treatments are applicable to all 
types of CLD.  

   Evidence on Counseling Patients About Lifestyle 
and on Psychological Interventions 

   Expanded Provider Roles When Treating CLD 

 Desperate people search for hope—some magic bullets that will reduce their pain, 
increase their pleasure, and give meaning to their daily routines. The primary healthcare 
provider or specialist monitoring a desperate patient with CLD wields enormous 
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psychological power because the patient is dependent on the provider or physician 
for this hope. There is increasing importance in today’s practice of medicine to tailor 
therapies to the needs of the individual patient. This applies not only to the allo-
pathic medications a patient is prescribed, but also to the non-pharmacologic, 
integrative approach to symptom relief. Where the practice of medicine may once 
have been predominantly paternalistic, it is now more of an art of negotiation. 

 Time spent with patients during offi ce visits is precious and limited. Much of this 
time is spent obtaining an interval history, including establishing what a patient can 
and cannot do physically, and devising a plan of care. Often this plan focuses on the 
addition or subtraction of a medication, or a recommendation for other counseling 
or rehabilitation programs. Given the variety of support services available to COPD 
patients, including physical therapists, social workers, psychologists, pharmacists, 
family members, and friends, physicians often assume patients will utilize these 
functional and psychological supports when needed. In reality, many patients receive 
little to no auxiliary support. 

 It has been shown in other chronic diseases such as heart failure, cancer, and 
rheumatologic disease that psychological dysfunction can adversely affect medical 
outcomes  [  3–  8  ] . Health-related quality of life has consistently been shown to be 
decreased in patients with CLD. When disease is very advanced, as is often seen in 
those awaiting lung transplantation, rates of depression and anxiety are particularly 
high compared to the general population  [  9–  13  ] . Treating mood disorders, through 
either or both medication and counseling, improves quality of life and the percep-
tion of psychosocial support  [  13–  19  ] .   

   An Approach to Counseling the CLD Patient: The COPD 
Quality of Life Wheel 

 When a patient feels their quality of life is suboptimal despite adhering to recom-
mended therapies, they become desperate for alternative treatments. They are often 
too embarrassed or unwilling to disclose to their physician any trials with sham 
therapies, which are often unregulated and not approved by the United States Food 
and Drug Administration (FDA). The physician with a desperate patient is in the 
same position as a parent with a restless child—if the parent does not give the child 
a choice of activity A, B, or C, the child risks getting into trouble by engaging in 
activities D, E, and F. The following discussion presents data supporting the effec-
tiveness of each spoke of the wheel. It then focuses on what practitioners and their 
staff can do in the course of a routine offi ce visit to orient and motivate patients to 
create behavior goals related to each spoke of the wheel. 

 Although termed “The COPD Quality of Life Wheel,” these principles are appli-
cable to all patients with CLD. The wheel (Fig.  16.1 ), developed by the authors of 
this chapter, is based on fi ve patient-initiated and patient-maintained strategies that 
can increase the odds that they will enjoy life for a longer period of time: (1) mood, 
(2) exercise, (3) sleep, (4) social support, and (5) environmental construct. These are 
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the “magic bullets” that evidence-based interdisciplinary medicine keeps in the 
arsenal. These strategies have active ingredients along with a strong placebo effect 
that together can help many patients cope more effectively. It is the physician’s role 
to introduce these concepts to the patient and to refer the patient to specialists when 
needed. Referrals to sleep disorder specialists, mental health providers, physical 
therapists, occupational therapists, social workers, and support groups (i.e., for 
smoking cessation) are all appropriate.  

 Patients should be able to fi ll in the wheels with all the activities they do each 
week to help themselves. Self-help groups can employ the COPD wheel to structure 
their meetings. 

   Wheel 1: Social Support for the Patient with CLD 

 This wheel is comprised of healthcare team members as well as members of the 
patient’s social circle, including friends and family, who are often the ones to provide 
day-to-day patient care. The ability of a caregiver to provide adequate supportive 
care is one of the key factors in delaying or preventing institutionalization of a person 
with chronic illness  [  20  ] . There have been numerous studies comparing different 
models of care delivery, including early discharge  [  21–  26  ]  (following hospitaliza-
tion for acute exacerbations) and home/community-based management  [  27–  35  ] . 
Outcomes included hospital length of stay, rates of readmission after discharge from 

  Fig. 16.1    COPD wheel for optimum functioning       
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acute hospitalizations, emergency department visits, morbidity, mortality, func-
tional status, and quality of life. In each study, the intervention group received inten-
sive follow up and interaction with a healthcare provider, case manager, or caregiver. 
Most studies showed no harm to patients in intervention groups, and generally posi-
tive outcomes, though the literature is inconsistent at best. 

 Despite the importance of caregivers in executing a successful discharge home 
and in delivering ongoing daily care, the needs of the caregiver have received little 
to no attention  [  36  ] . Many end-stage COPD patients in their last year of life are wor-
ried about burdening their caregiver  [  37  ] . One retrospective review designed to 
assess the needs of COPD patients in their last year of life included survey informa-
tion from the caregivers of 209 deceased patients. More than 95% of these patients 
received help from family and friends in their last year of life  [  38  ] , with weekly time 
commitments ranging from 5 h (15%) to more than 40 h (41%). Caregivers helped 
with household tasks, personal care, and medication administration. The only spe-
cifi c need of the caregiver was to be better informed of the patient’s prognosis; 78% 
did not know that the patient was going to die within a year and would’ve wanted to 
have been informed of this. Other studies have shown high rates of depression and 
loneliness for both patients and their spouses. Addressing the needs of the caregiver 
should thus also be an important objective of any plan of care formulated by health-
care teams. 

 For those patients with end-stage lung disease, palliative care and hospice ser-
vices are an excellent option  [  39  ] . Palliative care is interdisciplinary care provided 
with the goal of relieving suffering and improving quality of life. Hospice care is 
appropriate for all patients who have a prognosis of less than 6 months if a disease 
follows its natural course and can be provided on an inpatient and outpatient basis. 
This service offers care for the patient and support and respite for the caregiver. 
Patients and families receiving hospice support report better symptom control, emo-
tional and spiritual support, feel more respected, and consistently feel their care is 
better than those patients who die without hospice care  [  40  ] . Hospice care also 
reduces the cost of providing care in the fi nal year of life. This has signifi cant eco-
nomic implications given the prediction that COPD will be the third leading cause 
of death by 2020. Interestingly, COPD patients residing at home with less than a 
2-year prognosis who participated in a hospice-based model of care reported better 
outcomes of self-management of illness, awareness of illness-related community 
resources, greater vitality, better physical functioning, and higher self-rated health 
than randomized control subjects  [  41  ] . A general guideline for assessing whether a 
hospice referral is appropriate for a pulmonary patient is outlined in the Medicare 
Hospice Eligibility Guidelines, but is based on a decrease in functional capacity 
with breathlessness at rest and poor response to bronchodilator therapy, disease 
progression as evidenced by emergency room visits and hospitalizations, and the 
presence of a low oxygen saturation at rest. Dependence in more than two activities 
of daily living (i.e., eating, bathing, getting dressed, using the bathroom, and mobil-
ity) or weight loss of greater than 10% of usual body weight due to poor feeding are 
also suggestive of a prognosis of less than 6 months  [  42  ] . 
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 Finally, the value of an involved healthcare team should not be underestimated. 
For example, something as simple as a daily phone call to review a patient’s plans for 
the day has been shown to signifi cantly increase activities of daily living and quality 
of life in patients with severe COPD  [  43  ] . Routine offi ce visits can also effectively 
employ interventions that increase self-effi cacy. Research has shown that targeting 
small specifi c behavior changes leads to more functional improvements and increased 
self-effi cacy  [  44  ] . The most important question for the physician to ask the desperate 
patient to increase their self-effi cacy is, “If you woke up tomorrow and were feeling 
much more in control of your life, how would you know?” If the patient says, “Well, 
for beginners I wouldn’t be so sleepy all day!” then the task of the physician is to help 
the patient improve the quality of his/her sleep with cognitive behavioral therapy for 
insomnia (CBT-I) directives. If they say, “I would be able to put on my own slippers 
without assistance” the task is to fi gure out how the slippers can be placed at a height 
accessible to the patient or what assistive devices should be introduced. Not surpris-
ingly, the number of years since diagnosis and the level of impaired activities inde-
pendently predict self-effi cacy, highlighting the bidirectional nature between 
incapacities and feelings of self-effi cacy  [  45  ] . However, most patients are motivated 
to achieve even small improvements and targeting behaviors that are of importance 
to the patient make the most sense.  

   Wheel 2: Monitoring and Reinforcing Exercise Routines 

 Wheel 2 is probably the spoke of the wheel patients most understand and embrace 
as a key to maintaining functionality. It is also the area in which they are most likely 
to receive help and encouragement from the interdisciplinary medical team. 
Pulmonary rehabilitation programs are well accepted and are a part of standard care 
for pulmonary patients. Built around exercise routines and encouragement, they 
have repeatedly been shown to increase functioning and survival as well as reduce 
costs of total medical care. After participation in a rehabilitation program, there are 
increases in maximum exercise tolerance, aerobic capacity, endurance time during 
submaximal testing, functional walking distance, and strength of peripheral and 
respiratory muscles. These benefi ts are appreciated even in the absence of spiromet-
ric improvement on pulmonary function testing. The effect size of pulmonary reha-
bilitation largely exceeds what can be achieved by the best pharmacological therapy 
 [  46–  52  ] . Although increasing in popularity, pulmonary rehabilitation programs may 
not be readily available or accessible to all patients. Encouraging behavioral life-
style modifi cations (taking the stairs instead of elevator, walking, yard work, and 
participation in recreational sports activities) to increase physical activity may pro-
vide as much benefi t as a traditional exercise program  [  53  ] . 

 However, the physician should also encourage exercise by giving very specifi c 
directives. For example, being given a specifi c task such as “I’d like you to keep a 
diary of how much you are walking each day with the pedometer, and try to increase 
it fi ve steps a day until I see you next time” is a far better directive than “Try using 
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a pedometer to make sure you are walking enough.” And indeed research has 
 confi rmed that physician-prescribed pedometer homework improves functioning 
more than no such homework  [  54,   55  ] . If using a pedometer is the number one self-
administered exercise aid, learning and practicing yoga is a close second. Research 
has repeatedly shown that functionality increases among those who practice yogic 
breathing. And most importantly, even the most severely ill patients can empower 
themselves by practicing modifi ed yoga routines or simple, mindful breathing exer-
cises  [  56,   57  ] . Breath training has been shown to be an effective tool to reduce 
breathlessness related to performing activities of daily living and to improve quality 
of life  [  58–  60  ] .  

   Wheel 3: Behavioral Sleep Therapy Increases Quantity 
and Quality of Sleep 

 Secondary insomnia refers to sleep problems that are primarily associated with an 
intrusive event such as a primary medical problem (COPD). Since half of all COPD 
patients have signifi cant sleep disturbances, secondary insomnia is a major comor-
bid condition that signifi cantly affects daytime functioning  [  61–  63  ] . Secondary 
insomnia, much like primary insomnia, has devastating psychological consequences 
including but not limited to impaired immune function, depressed mood, impaired 
memory, impulsiveness, fatigue, daytime sleepiness, compromised problem- solving, 
lowered frustration threshold, and forced expiratory volume. When a respiratory 
disease co-occurs with insomnia, the impact on functioning and quality of life is 
signifi cantly greater than the impact of the chronic illness alone  [  64–  66  ] . 

 Problems with sleep are often multifactorial, and may become magnifi ed with 
disease progression. There is a diurnal variation in airway muscle tone, with con-
striction of the airways occurring in the very early hours of the morning. Respiratory 
muscle tone also decreases during sleep. These physiologic changes increase the 
likelihood of hypoxemia and sleep-disordered breathing, both of which affect sleep 
quality and increase morbidity and mortality. Sleep in CLD patients is also affected 
by medications (bronchodilators increase heart rate, which may lead to feelings of 
anxiety) and mood disorders, which have a bidirectional relationship with sleep 
problems. That is, anxiety and depression both provoke sleep problems and are 
themselves provoked by poor sleep  [  67–  69  ] . 

 Standard evaluation of secondary insomnia requires asking the following fi ve 
questions:

    1.    Are you sleepy during the day?  
    2.    Does it take you more than 30 min to fall asleep?  
    3.    Do you fi nd yourself waking up during the night even if you don’t have to go to 

the bathroom?  
    4.    Is it diffi cult to fall back asleep when you wake up in the night?  
    5.    Are you groggy and unrefreshed in the morning?     
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 For a diagnosis of secondary insomnia, the patient must endorse item 1 and must 
answer “yes” to at least one additional question. 

 Research has indicated that CBT-I is highly effective in treating secondary 
insomnia, with 60–80% of patients achieving signifi cant clinical benefi ts from treat-
ment. Sleep parameters such as sleep effi ciency, sleep onset latency (SOL), and 
sleep quality all improve with CBT-I without any additional intervention targeting 
the chronic illness  [  61  ] . Insomnia studies specifi cally including comorbid respira-
tory disorders have shown CBT-I to be more effective than stress management and 
wellness training. CBT-I is also more effective than a home-based audio relaxation 
treatment, though audio relaxation is more effective than receiving no treatment at 
all  [  70  ] . Home video instruction in CBT-I that was followed up by phone consulta-
tions also was able to improve sleep effi ciency, SOL, quality, time spent in bed, 
wake time during the night as well as pain perception, mood, and social functioning 
 [  71  ] . Similarly, half of obstructive sleep apnea (OSA) cases with comorbid insom-
nia reach nonclinical levels of insomnia according to subjective insomnia, sleep 
quality, and sleep impairment with CBT-I  [  72  ] . 

 While many patients with insomnia will need to be referred to a behavioral sleep 
specialist for an intense seven-session intervention, there are three “fi rst-line” inter-
ventions that can be used by all healthcare professionals, regardless of whether CLD 
coexists  [  73  ] . 

 Sleep Restriction. This technique involves restricting the amount of time that a 
person spends in bed to the actual hours that they are currently sleeping. Assume a 
patient indicates that they are only getting 5 h of sleep a night but they are going to 
bed at 11 and getting up at 8 a.m. They are spending a frustrating 4 h a night, lying 
there, “trying” to fall asleep and having problems breathing. Besides the nightly 
frustrations, they are conditioning themselves to stay awake on future nights in the 
bedroom environment. Sleep restriction requires that the person only go into bed for 
the amount of time they are actually sleeping. Sleeping only 5 h would dictate that 
the patient goes to bed at 2 a.m. Sleep onset must occur rapidly in order to obtain a 
full 5 h of sleep. If this works, one can try to lengthen the sleep period by incremen-
tally going to bed 15 min earlier after a few nights and then continuing this length-
ening of sleep, 15 min at a time, until one is awakening well rested. It is critical that, 
in the early stages of treatment, the patient understands and accepts that they will 
feel continue to feel sleepy, fatigued, and frustrated. 

 Stimulus Control. The second technique attempts to refocus all the bedroom 
stimuli so that they elicit sleep. The patient is not to study in bed, eat in bed, use 
their laptop in bed, entertain friends on their bed, or use the bed for any other rea-
son than to sleep. In this way, getting in bed is repeatedly paired with falling asleep 
and can become a strong conditioned cue for sleep. This is particularly challenging 
for severe COPD patients who spend much of the day at home without activity. 
When patients refuse to stay out of the bed during the day, they can try to control the 
stimuli in the bedroom by facing in one direction during the day and turning 
the direction of their pillow around for sleeping. Other stimulus control possibilities are 
keeping the pillow that they use for sleep hidden and take it out only when they are 
ready for sleep. Other sleep onset stimuli include wearing an eye mask or taking out 
a specifi c blanket only when it is time to go to bed. 
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 No napping. The no daytime napping directive ensures increased sleepiness at 
night and this is critical for improving nighttime sleep. 

 A skilled behavioral sleep therapist is often needed to create the cognitive inter-
ventions that will work most effectively for a particular client and are considered 
part of the “fi rst-line” treatments in CBT-I. Many of the cognitive interventions are 
focused on inhibiting nighttime ruminations and hyper-focusing on problems. These 
activities plague many COPD patients, fueling and exacerbating their insomnia. 
A myriad of psychological interventions can be used to inhibit worrying, including 
distraction strategies, building new narratives, testing irrational beliefs, visual eras-
ers, verbal and visual metaphors, journaling, gratitude exercises, and dozens of 
relaxation strategies. When breathing problems provoke panic attacks during the 
night, a combination of relaxation, visual anchors, and self-talk are often effective 
in signifi cantly improving sleep quality and coping  [  74,   75  ] .  

   Wheel 4: Helping Patients Increase Positive Moods and Optimism 

   Creating a More Positive Mood 

 When a patient feels that they are in control of their daily life, regardless of the 
course of the disease, they live longer and more functional lives  [  76,   77  ] . Meta-
analyses confi rm that solution-oriented psycho-educational interventions can increase 
feelings of self-control by promoting problem-solving about current and future chal-
lenges, thereby having a signifi cant therapeutic effect on patient status  [  78  ] . 

 COPD patients with anxiety disorders have more negative thought processes 
than COPD patients without anxiety, even when adjusted for pulmonary function 
 [  79  ] . Treatment of anxiety with anxiolytics and antidepressants reduces symptoms 
of distress. Psychosocial interventions are effective in reducing patient stress and 
increasing perceived support  [  80–  85  ] . COPD psychosocial researchers have defi ned 
the following fi ve areas where patients need to feel empowered to exert self-control: 
(a) mood control, which involves being able to get themselves out of the inevitable 
funks or “woe is me” moods; (b) tools to de-escalate bouts of frustration and anger; 
(c) self-control, particularly of the activities of daily living; (d) adaptability, which 
involves controlling social and environmental stressors (indoor pollutants, weather, 
etc.); and (e) lifestyle factors, including controlling diet, exercise, social life, and 
hobbies .  There are several tools available, such as the COPD Self-Effi cacy Scale 
 [  86  ]  that can help providers identify and review areas patients feel most vulnerable, 
then target these specifi c areas for self-empowerment.  

   The Relationship Between Mood and Sleep 

 Optimizing sleep is an important target when trying to improve one’s mood. 
Individuals who are predisposed to be depressed, anxious, or angry are most likely 



314 K.F. Sarmiento and L. Berg-Cross

to suffer from poor sleep. What all three types of people share in common is high 
levels of arousal. It is hard for them to relax enough to have restorative sleep. On the 
other hand, it is generally true that happy-go-lucky, resilient individuals tend to have 
very few sleep problems. People who trust that despite today’s troubles, tomorrow 
will be a better day, fi nd sleep restorative. Like so many psychological issues, those 
who are blessed with positive traits keep reaping additional benefi ts, while those 
who are sensitive, high strung, temperamental, or otherwise diffi cult by nature, keep 
on having additional challenges which they must tackle. 

 Depression is the most frequent co-occurring disorder with insomnia. There are 
over 1,500 published articles that have shown a link between depression and sleep 
 [  87  ] . While 20% of patients with insomnia suffer from depression  [  88,   89  ] , up to 
85% of depressed individuals have a sleep problem. For people with OSA, rates of 
clinical depression can affect up to 45% of patients  [  90  ] . Given that patients with 
COPD have increased levels of both anxiety and depression, the effects on their 
sleep are particularly damaging and the potential benefi ts of learning to reduce neg-
ative affect are vital. 

 Many times sleep problems precede and provoke clinical depression. The evi-
dence that insomnia can incite depression comes from many different sources. 
Longitudinal studies that tracked insomnia patients showed they were four times 
more likely to develop major depression over the next 3 years compared to patients 
without insomnia. This pattern of insomnia preceding depression has been found 
among all age groups, including older adults and younger adults. In fact, in one study 
elderly insomniacs were six times more likely to experience an initial episode of 
depression compared to their well-sleeping friends  [  91  ] . But the effects are bidirec-
tional. Depression that initially exists without insomnia is often a ticking bomb for 
the emergence of a sleep problem. Untreated depression breeds insomnia  [  68,   69  ] . 

 So if someone with a chronic lung problem has both depression and insomnia, 
where do you start treatment? It turns out that if you get treated for depression, there 
is a good chance your sleep problems will disappear, although a signifi cant minority 
of people will still have insomnia problems even after their depression has lifted. If 
treated for insomnia, there is a good chance the depression will disappear although 
in a signifi cant minority of people, the depression will remain and need to be treated 
 [  92  ] . Interestingly, depressed adults who start an antidepressant can ignite a more 
rapid antidepressant response if they improve their sleep. Thus, improved sleep may 
potentiate the effects of antidepressant therapy. Thus, working on both the insomnia 
and the depression seems the best way to get on the road to health. 

 The bidirectional relationship between insomnia and mood disorders is likely 
due to the shared pathophysiologic mechanisms that regulate both sleep and mood. 
Data have shown that both insomnia and depression are related to over-activation of 
the hypothalamic-pituitary-adrenal (HPA)—the part of the nervous system that con-
trols the turning on and turning off of the fi ght/fl ight response. 

 The major treatment for depression is cognitive behavior therapy (CBT). 
Referrals for CBT, effective for treating comorbid depression in a wide range of 
chronic disorders, have been found to have only a positive effect on patients with 
COPD. One meta-analysis contained a combination of interventions, including 
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CBT, psychotherapy, and relaxation interventions. They concluded that while psy-
chological interventions can reduce anxiety, it has not yet been demonstrated that 
they have a strong effect on functioning  [  93  ] . Hopefully future studies that focus on 
CBT interventions adapted for respiratory problems will strengthen the evidence for 
this approach.  

   Creating Optimism: Example of a Story from “The Doc” 

 Hundreds of research studies have linked optimism to better health and a better 
quality of life when ill  [  94  ] . For some, religion or spiritual teachings fuel their opti-
mism. For others, social support from friends and family is the well of optimism. 
But sometimes, it is a person in authority, like a physician, reframing our situation 
or giving us some philosophical lifeline that makes us more resilient. Suddenly, 
instead of a “poor me” narrative, a few well-placed words can help us tune into how 
our own heroism and grit can let us live successfully, even with the indignities of a 
chronic disease. Every gifted physician learns how to dispense such conversational 
“pills” of hope. For example, one clever colleague found coins to give her patients. 
She told them to keep the coin near their bed and fi rst thing, each morning, to fl ip 
the coin: if it came up “heads,” it meant they would fi nd the inner resources to have 
a good day; if it was “tails,” it meant a day of frustration and despair. Since all the 
coins had “heads” on both sides, patients were reminded of the potential for coping 
each morning! 

 Another colleague tells patients that she wants to share the wisdom of the 
Cherokees. The Cherokees believe that there are two battling wolves inside every 
one of us. One wolf is Despair. He is fi lled with anger, self-pity, and resentment. The 
other wolf is Optimism. He is fi lled with joy, love, and hope. Patients with COPD 
can feel the struggle between the two wolves battling inside of them. The doctor 
then asks the patient if they want to know which wolf will win in their case. When 
they say “yes,” he says, “the wolf that wins is always the one you choose to feed.” 

 A favorite parable to nurture optimism is  The Carrot, the Egg and the Coffee 
Bean . It can be photocopied and given to patients who in their desperation have lost 
both hope and optimism. The story is as follows: A young woman went to her 
mother and told her about her life and how things were so hard for her. She did not 
know how she was going to make it and wanted to give up. She was tired of fi ghting 
and struggling. Her mother took her to the kitchen. She fi lled three pots with water 
and placed each on a high fi re. Soon the pots came to a boil. In the fi rst, she placed 
carrots, in the second she placed eggs, and in the last she placed ground coffee 
beans. She let them sit and boil, without saying a word. In about 20 min she turned 
off the burners. She fi shed the carrots out and placed them in a bowl. She pulled the 
eggs out and placed them in a bowl. Then she ladled the coffee out and placed it in 
a bowl. Turning to her daughter, she asked, “Tell me, what do you see?” “Carrots, 
eggs, and coffee,” she replied. She brought her closer and asked her to feel the car-
rots. She did and noted that they were soft. She then asked her to take an egg and 
break it. After pulling off the shell, she observed the hard-boiled egg. Finally, she 
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asked her to sip the coffee. The daughter smiled as she tasted its rich fl avor. 
The daughter then asked, “What does it mean, Mother?” Her mother explained that 
each of these objects had faced the same adversity—boiling water—but each reacted 
 differently. The carrot went in strong, hard, and unrelenting. However after being 
subjected to the boiling water, it softened and became weak. The egg had been frag-
ile. Its thin outer shell had protected its liquid interior. But, after sitting through the 
boiling water, its inside became hardened. The ground coffee beans were unique, 
however. After they were in the boiling water, the beans had actually changed the 
water. The water that could have proved lethal, became something new, meaningful, 
and nurturing. It brought out the best in the coffee bean. “Which are you?” she 
asked her daughter. “When adversity knocks on your door, how do you respond? 
Are you a carrot, an egg, or a coffee bean?” 

 Think of this: Which am I? Am I the carrot that seems strong, but with pain and 
adversity, do I wilt and become soft and lose my strength? Am I the egg that starts 
with a malleable heart, but changes with the heat? Did I have a fl uid spirit, but with 
hard times, have I become hardened and stiff? Or am I like the coffee bean? The 
bean actually changes the hot water, the very circumstance that brings the pain. 
If you are like the bean, when things are at their worst, you will discover and release 
the unknown, miraculous parts of yourself. You will be able to change the bleakest 
situation into a meaningful and growth-enhancing occasion for yourself and your 
loved ones. How do you handle adversity? When adversity strikes, ask yourself … 
Are you a carrot, an egg, or a coffee bean?  [  95  ]    

   Wheel 5: Environmental Modifi cations and Technology 
to Facilitate Optimum Functioning 

 Patients with chronic lung problems have to expend more energy to do the same 
activities as someone without a chronic lung problem. COPD patients have an accel-
erated loss of aerobic capacity, which correlates with mortality  [  96  ] . Because inde-
pendent living relies on being able to do the basic activities of daily living, decreased 
capacity to perform these tasks is existentially frightening and frustrating. The only 
way individuals with advanced chronic lung problems can get the same amount 
done as a non-ill person is to learn more effi cient ways of performing everyday 
tasks. One way of achieving this energy savings is by design changes to one’s home 
and environment. When funds are not available for the modifi cations, creative no-
cost solutions can be found (e.g., taking doors away and becoming barrier free rather 
than retrofi tting doors with levers). Some of the top modifi cations in the home that 
conserve a patient’s energy are as follows: rollators (walkers), lever handles, adjustable 
height kitchen tops, remove carpeting to expose wood fl oors, using HEPA fi lters, 
extra low rise steps outside (to accommodate rollators), ultralight pots and pans, 
shower seats, house carts, and controlling indoor humidity levels. Patients often 
benefi t from physicians “normalizing” the use of these modifi cations, by stressing 
how they can increase functioning, independence, and life satisfaction. 
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 Environmental modifi cations for chronic illness will rely more and more heavily 
on social media for peer sharing about easy modifi cations as well as high-tech 
experts creating robots to individualize accommodations. Right now, an internet-
based dyspnea self-management program (DSMP) has demonstrated that on-line 
patients showed increased self-effi cacy for managing dyspnea symptoms and for 
maintaining more activities in daily living compared to a similar group without 
access to the social/educational media  [  97  ] . On a far more sophisticated and person-
alized scale, the KSERA project (Knowledgeable Service Robots for Aging) in the 
Netherlands is building three prototype houses to demonstrate how resident robots 
can help COPD patients in their daily lives by following the patient through the 
house, making helpful suggestions, offering advice, and learning their habits. The 
robot will be able to open doors, take food items in and out of the refrigerator, turn 
devices on and off, and encourage a patient to increase their activity. The robots can 
also monitor the owner’s physical condition and environmental air quality. They can 
warn, advise, and support them in hazardous situations, enabling improved self-
management and decreased hospitalization  [  98  ] .   

   Summary and Conclusions 

 Current guidelines for allopathic practitioners are based on evidence-based reviews 
for each therapy. Medications and pulmonary rehabilitation are the mainstays of 
most treatment plans for patients with CLD. Pulmonary rehabilitation did not gain 
wide acceptance for several years due to the lack of effect on improving spirometric 
lung function. Broadening outcomes to include quality of life measurements made 
benefi ts of therapy more recognizable and valuable. As such, the physician educated 
on the importance of identifying patients’ values and goals of therapy will be more 
likely to be successful in holistically treating his or her patients. Tangible and tar-
geted goals of therapy, such as being able to walk a fl ight of stairs without stopping 
or being able to put on one’s shoes, will bring more pleasure to a patient when 
accomplished than when goals are ill-defi ned or, worse-yet, meaningful only to the 
physician (change in spirometry but no subjective change in symptoms). 

 The role of the provider must thus extend beyond the prescription pad. Many 
allopathic physicians are not trained to counsel their patients about anxieties and 
fears related to their illness, nor do they feel they have enough time to undertake 
such an important task during a typical clinic visit. Many health-related quality of 
life questionnaires do not include room for free-text responses about what a patient 
may value. Thus, even if such tools are utilized to gauge a patient’s functional sta-
tus, a patient’s goals and opinions about their treatment plan will be overlooked 
without an ensuing dialogue. There is a need to educate physicians and other 
healthcare providers on how to converse effectively and effi ciently with patients to 
establish a plan of care together. 

 While evidence supporting the effectiveness of counseling patients with CLD on 
the fi ve aspects of the COPD wheel is lacking, it is an area of clinical practice that 
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should be further explored. There is strong evidence demonstrating the effectiveness 
of each spoke of the wheel on improving overall self-effi cacy and perception of 
disease. Initiating a dialogue with patients allows other goals of treatment to present 
themselves. After all, it is not only the patient who is desperate for treatment but 
also the physician who feels desperate when no further treatments can be offered.  

   Directions for Future Research 

 There are many opportunities for research that arise from the discussion above. 
There is a clear need for increased education of physicians on how to effectively 
counsel patients with CLD in an effi cient and effective manner. Ample opportunities 
exist for educational research on curriculum development to meet this goal, includ-
ing determining which specialties should be included and at what level of training 
should this occur (medical school, residency, fellowship, attending). Development 
of screening tools to guide practitioners through the process of identifying patients’ 
needs, and a protocol for using them, is also needed. For example, a short question-
naire could be created addressing not only health-related quality of life but also 
individual goals and values. A directory of resources should be made available not 
only to providers but also to patients and caregivers. This directory may include 
links to reputable CAM and integrative medicine websites, educational resources, 
and provider directories. Research potential exists for each spoke of the wheel as 
well: how active counseling impacts sleep, mood, optimism, and willingness and 
ability to exercise. Finally, there is an urgent need to further explore the needs of the 
caregiver, as they are the backbone of the support system for patients with CLD.      
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 Dramatic changes have occurred during the past 30 years in regard to complementary, 
alternative, and integrative therapeutic approaches—for acute illness, for chronic 
medical conditions, and for disease prevention and health maintenance. Clearly, the 
public has become increasingly aware and accepting of their utility: In fact, it esti-
mated that more than one-third of adults in the United States use at least one of these 
therapies [1]. At least in part due to pressure from patients, healthcare providers 
have gradually adopted a more open-minded attitude to these therapies. Health 
insurers and major healthcare organizations have also added many of these 
approaches to their benefi t plans and services, and many have developed formal 
integrative therapy programs and clinics. Despite all of this there is lively debate, 
both in scientifi c journals and in the lay press [2], regarding the value, effi cacy, and 
clinical applicability of integrative therapies. 

 In this volume, we have tried to put into perspective the current state of science 
and practice related to selected integrative therapies for lung diseases, critical illness, 
and sleep disorders. We have learned that a wide variety of nontraditional therapies 
are being employed for a diverse group of disorders, ranging from asthma to lung 
cancer to critical illness. We have also learned that the extent to which these thera-
pies are used for individual disorders is highly variable. For example, asthma has 
been treated using many nontraditional means for hundreds or thousands of years 
(as detailed by Li et al. in Chap.   15     and by Fine and Blumenthal in Chap.   3    ); while 
there are few, if any, descriptions of their use for pulmonary fi brosis and pulmonary 
hypertension (refer to Chap.   5    ). 

 The major question to be answered about any therapy is, “Does it work?” This 
simple question often defi es a simple answer, as discussed in detail by Halm and 
Katseres in Chap.   2    . Although the randomized clinical trial has become the “gold 
standard” for evaluating the effi cacy of medical treatments, there are few examples 
of large, randomized, blinded clinical trials of integrative therapies for lung disease—
and the vast majority of the published literature reports case series and small clinical 
trials. This may appear to be a defi ciency at fi rst glance; however, other methods of 
evaluation may, in fact, be more useful for more complicated interventions and for 
those involving more subjective endpoints. In addition, many integrative therapies 
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(e.g., massage and yoga) are not amenable to blinding; in these cases, qualitative 
research methods and evaluation of “therapy bundles” may be more useful than a 
randomized clinical trial. In addition, the mechanism by which integrative therapies 
provide benefi t to patients may be indirect. For example, the use of massage therapy 
during medical illness may result in improved clinical outcomes—not due to a direct 
effect of the massage on the mechanism of illness but because the massage improved 
the patients’ ability to complete the medical therapy. In this case, a randomized 
clinical trial of massage vs. no massage might incorrectly conclude that there was 
no difference between the groups, particularly when the results are corrected for the 
amount of medical therapy they received. 

 Another important theme is that there are major interindividual differences in 
response to most therapies, which can be lost when attention is only paid to the aver-
age response. This is no different for integrative or alternative therapies than for 
allopathic therapies. The plethora of medications that are available for hypertension, 
constipation, and allergic disorders is powerful testimony that different people 
respond differently to medications. Likewise, it should not be a surprise that the 
benefi t of yoga for COPD patients, for example, is quite variable from patient to 
patient (as discussed in Chap.   4    ). 

 Partly as a result of the large spectrum of available integrative therapies, major 
defi ciencies remain in our evidence base regarding their effi cacy for patients with 
lung disease and other major medical illness. Specifi cally, there are still major gaps 
in our understanding of which nontraditional medical therapies are effective; by 
which mechanisms they are effective; and for which patients and conditions they are 
effective. This has led the National Institutes of Health to create the National Center 
for Complementary and Alternative Medicine (NCCAM), whose mission is “to 
defi ne, through rigorous scientifi c investigation, the usefulness and safety of com-
plementary and alternative medicine interventions and their roles in improving 
health and health care” [3]. In addition, at least 47 academic medical centers have 
formed the Consortium of Academic Health Centers for Integrative Medicine, 
whose mission is to advance the principles and practices of integrative healthcare 
within academic institutions [4]. These and other organizations and funding sources 
will further the basic, preclinical, and clinical research that is needed to answer the 
many remaining questions regarding the most effective ways complementary and 
integrative therapies can be employed to treat disease and improve human health. 
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