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Executive Summary 

 In recent years, the term  integrative medicine  has gained accep-
tance in medical academia. The Consortium of Academic 
Health Centers for Integrative Medicine defi nes this term as 
“the practice of medicine that reaffi rms the importance of 
the relationship between practitioner and patient, focuses 
on the whole person, is informed by evidence, and makes 
use of all appropriate therapeutic approaches, healthcare 
professionals, and disciplines to achieve optimal health 
and healing.” 1   Integrative oncology  has been specifi cally 
described as both a science and a philosophy that focuses on 
the complex health of people with cancer and proposes an 
array of approaches to accompany the conventional thera-
pies of surgery, chemotherapy, molecular therapeutics, and 
radiotherapy to facilitate health. 2     

 The SIO and its  Medline -indexed journal ( Journal of the 
Society of Integrative Oncology ), founded by leading oncolo-
gists and oncology professionals from major cancer centers 
and organizations, promote quality research and appropriate 
application of useful, adjunctive complementary modalities 

  T he Society for Integrative Oncology (SIO) is an interna-
tional organization dedicated to encouraging scientifi c 

evaluation, dissemination of evidence-based information, and 
appropriate clinical integration of complementary therapies. 

 Practice guidelines have been developed by the authors 
and endorsed by the Executive Committee of the SIO. 
Guidelines are a work in progress; they will be updated as 
needed and are available on the SIO Web site (<http://www.
IntegrativeOnc.org>).      
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be informed of the conventional treatment approach, the 
nature of specifi c alternative therapies, the realistic expecta-
tions, and the potential risks and benefi ts. 

  Mind-Body Modalities 

 In these practice guidelines, mind-body modalities are rec-
ommended for incorporation as part of a multidisciplinary 
approach for reducing anxiety, mood disturbance, and 
chronic pain and for improving quality of life (QoL) in can-
cer patients. Evidence shows the benefi t of support groups, 
supportive/expressive therapy, cognitive-behavioral therapy, 
and cognitive-behavioral stress management.  

  Massage Therapy 

 We recommend considering massage therapy as part of a 
multimodality treatment approach in patients experiencing 
anxiety or pain.  

  Physical Activity 

 Regular physical activity and exercise improve QoL, physical 
functioning, and emotional well-being and relieve fatigue. 
Health-related benefi ts include cardiovascular fi tness, mus-
cular strength, body composition, and physical functioning. 
We recommend referral to a qualifi ed exercise specialist for 
guidelines on physical activity to promote basic health.  

  Energy Therapies 

 When considering therapies based purely on the puta-
tive manipulation of bioenergy fi elds, patients should be 
informed that the mechanism of action is not fully under-
stood and that the benefi ts vary from individual to individ-
ual and take the fi nancial implications into consideration. 
They may reduce stress and have a modest effect on pain 
relief but have no antitumor effects.  

  Acupuncture 

 The scientifi c rationale for acupuncture is better understood 
today, including interactions with muscle fascia and periph-
eral and central neurologic pathways. Acupuncture is stron-
gly recommended as a complementary therapy when pain 
is poorly controlled, when side effects from other modali-
ties are clinically signifi cant, when chemotherapy- induced 
nausea and vomiting (CINV) are poorly controlled, or when 
reducing the amount of pain medicine becomes a clinical 
goal. Acupuncture may also have a role in reducing xeros-
tomia. The value of acupuncture in treating nicotine addic-
tion, dyspnea, fatigue, chemotherapy-induced neuropathy, 

(<http://www.IntegrativeOnc.org>). The SIO assembled 
a panel of experts in oncology and integrative medicine to 
evaluate the current level of evidence regarding complemen-
tary therapies in the care of cancer patients. To help health 
care professionals make evidence-based treatment decisions 
in integrative oncology, the panel made specifi c recommen-
dations based on the strength of the evidence and the risks/
benefi ts ratio. These practice guidelines, developed by the 
authors and endorsed by the Executive Committee of the 
SIO, address principles for clinical encounters, followed by 
individual classes of treatment modalities. 

 There is an essential difference between “complemen-
tary” and “alternative” therapies. “Alternative” therapies 
are typically promoted as a substitute for mainstream care. 
By defi nition, alternative therapies have not been scientifi -
cally proven, often have no scientifi c foundation, and have 
sometimes even been disproved. However, complementary 
medicine makes use of unconventional treatment modalities 
and approaches that are nonsurgical and nonpharmaceutical 
but that have known effi cacy. When combined with main-
stream care, these modalities can enhance effectiveness and
reduce adverse symptoms. The use of complementary and 
alternative therapies by cancer patients is common, and given 
that complementary therapies can be helpful in symptom 
control, but the substitution of therapies with no evidence 
of safety and/or effi cacy can delay or impede treatment, we 
strongly recommend that medical professionals routinely 
inquire as to the use of such therapies during the initial eval-
uation of cancer patients. 

 The extensive use of complementary and alternative 
therapies can also challenge and frustrate both health care 
professionals and patients, leading to a gap in communica-
tion that negatively affects the patient-provider relationship. 
This communication gap may also arise from the patient’s 
perception that health care professionals are indifferent to or 
object to the use of unconventional therapies, a perception 
that can lead to a loss of trust within the therapeutic bond. 
Health care professionals, who remain open to inquiries and 
aware of subtle, nonverbal messages from patients, can cre-
ate an environment where patients feel free to openly dis-
cuss all choices in their care. Evidence suggests that patients 
supported in this manner are less likely to pursue potentially 
dangerous alternative therapies and are more likely to adhere 
to conventional, evidence-based treatment programs. We 
strongly recommend that qualifi ed professionals provide 
guidance in an open, evidence-based, and patient-centric 
manner with those who use or are interested in pursuing 
complementary or alternative medicine so that they can 
approach these therapies appropriately. Patients should 
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 summarized and recommendations developed on the basis 
of the criteria listed in Table 1.  

      Introduction 

 Integrative oncology emphasizes awareness of and sensitiv-
ity to the mental, emotional, and spiritual needs of a patient, 
combining the best of evidence-based, complementary ther-
apies and mainstream care in a multidisciplinary approach 
to evaluate and treat the whole person.  3,4   The SIO proposes 
these guidelines for a variety of approaches that function as 
adjuncts to conventional cancer therapies of surgery, che-
motherapy, molecular therapeutics, and radiotherapy to 
facilitate health. 2  

 It should be noted that there is a major distinction 
between “complementary” and “alternative” therapies. 
Complementary therapies, adjuncts to mainstream thera-
pies, comprise supportive measures that help control symp-
toms, enhance well-being, and contribute to overall patient 
care. 5  Over time, some complementary therapies have been 
proven safe and effective. These can then be integrated into 
the mainstream as part of a program of integrative medi-
cine and, in fact, the standard of care. Alternative therapies, 
on the other hand, are scientifi cally unproven fraudulent 
 therapeutic options, offered as substitutes for mainstream 
care. This is especially problematic in oncology, when delayed 
treatment diminishes the possibility of remission and cure. 6  

 The following SIO guidelines summarize the data relevant 
to clinical problems encountered by cancer patients and offer 
practical recommendations based on the strength of evidence.  

  Recommendations and Discussion 

 According to the National Institutes of Health’s National 
Center for Complementary and Alternative Medicine com-
plementary and alternative medicine (CAM) practices can be 
loosely grouped into fi ve categories (see Table 2). Therapies 
in these categories vary. Some components may be helpful, 
but others have not been proven to be effi cacious. 

  SIO recommendations are organized according to the 
clinical encounter and interventions and graded as 1A, 1B, 1C, 
2A, 2B, or 2C based on the strength of evidence (see Table 1). 
Within each modality, recommendations supported by a strong 
level of evidence (grades A and B) are discussed fi rst, followed 
by a review of selected topics in which only grade C recommen-
dations can be made. Selectivity in grade C is often required 
because of the nascent research in this particular area; for some 
relevant therapies, there is not suffi cient evidence to make 
meaningful recommendations. The grading system is adapted 
from those of the American College of Chest Physicians. 7  

or hot fl ashes has not been established, but it can be tried if 
 symptoms are severe and mainstream treatments are inef-
fective or adverse effects of mainstream therapies cannot be 
tolerated. Acupuncture is safe when performed by qualifi ed 
practitioners. Caution should be exercised in patients with 
bleeding tendency.  

  Diet 

 Despite the role that diet plays in cancer prevention, indi-
vidual dietary supplementation has not been shown to pre-
vent cancer or cancer recurrence. It is recommended that 
patients get the necessary dietary components in whole 
foods. Patients should be queried about the use of dietary 
supplements, in particular herbal products, prior to starting 
cancer treatment to assess possible side effects and potential 
interaction with other drugs. It is recommended that cancer 
patients and cancer survivors, especially older patients who 
are at risk for nutritional inadequacies, be referred to trained 
professionals for guidance on nutritional supplementation 
to promote optimum nutritional status, manage tumor- and 
treatment-related symptoms, meet increased nutritional 
needs, and correct any nutritional defi cits during treatment.  

  Dietary Supplements 

 Guidance should also be provided regarding the safe use 
of dietary supplements, recognized nutritional guidelines, 
clinical evaluation of the risk/benefi t ratio based on available 
evidence, and close monitoring of adverse effects.

  Despite the long history of many complementary thera-
pies, only a few have been evaluated with scientifi c research 
tools. A gap exists between the current level of scientifi c 
evidence and what we need to know to provide evidence-
based advice, but rigorous scientifi c research is ongoing. A 
demonstrably favorable risk/benefi t profi le is essential for 
the use of complementary therapies, as it is for any form 
of medicine. The advantages of a rigid, evidence-based 
approach based on reductionism, however, do not trans-
late easily into the holistic approach required for com-
plex health issues. A rational, balanced, patient-centered 
approach using all available data is strongly recommended 
to address patients’ concerns.   

  Methods 

  Medline  manuscripts and textbook chapters were searched 
using the key words  cancer ,  oncology ,  complementary 
 therapies ,  CAM ,  alternative therapies , and  integrative medi-
cine  and the specifi c treatment modalities. Data have been 
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 2. Table Characteristics of Complementary Therapies

Therapeutic Approaches Characteristics

Biologically based practices Herbal remedies, vitamins, other dietary supplements

Mind-body techniques Meditation, guided imagery, expressive arts (music therapy, art 
therapy, dance therapy)

Manipulative and body-based practices Massage, refl exology, exercise

Energy therapies Magnetic fi eld therapy, Reiki, Healing Touch, qi gong

Ancient medical systems Traditional Chinese medicine, ayurvedic medicine, acupuncture

 1. Table Grading Recommendations

Grade Recommendations
Benefi t vs Risk and 

Burdens Strength of Supporting Evidence Implications

1A Strong recommenda-
tion, high-quality 
evidence

Benefi ts clearly outweigh 
risk and burdens, or 
vice versa

RCTs without important limitations or 
overwhelming evidence from observa-
tional studies

Strong recommendation; can 
apply to most patients in 
most circumstances without 
reservation

1B Strong recommenda-
tion, moderate-quality 
evidence

Benefi ts clearly outweigh 
risk and burdens, or 
vice versa

RCTs with important limitations (incon-
sistent results, methodological fl aws, 
indirect, or imprecise) or exceptionally 
strong evidence from observational 
studies

1C Strong recommenda-
tion, low- or very low-
quality evidence

Benefi ts clearly outweigh 
risk and burdens, or 
vice versa

Observational studies or case series Strong recommendation may 
change when higher-quality 
evidence is available

2A Weak recommendation, 
high-quality evidence

Benefi ts closely balanced 
with risks and burden

RCTs without important limitations or 
overwhelming evidence from observa-
tional studies

Weak recommendation; best 
action may differ depend-
ing on circumstances or 
patients’ or societal values

2B Weak recommenda-
tion, moderate-quality 
evidence

Benefi ts closely balanced 
with risks and burden

RCTs with important limitations (incon-
sistent results, methodological fl aws, 
indirect, or imprecise) or exceptionally 
strong evidence from observational 
studies

2C Weak recommendation, 
low- or very low-
 quality evidence

Uncertainty in estimates 
of benefi ts, risks, and 
burden; may be closely 
balanced

Observational studies or case series Very weak recommendations; 
other alternatives may be 
equally reasonable

RCTs = randomized controlled trials.

  Organization of Recommendations 

 Recommendations are organized as follows: 

   The clinical encounter (approaches to integrative oncol- •
ogy counseling)  
  Mind-body modalities (mind-body medicine, music  •
therapy)  
  Touch therapies (massage)   •

  Fitness (physical activity)   •
  Energy therapies   •
  Acupuncture   •
  Diet and nutritional supplements (nutrition, antioxi- •
dants, botanicals)   

  Cancer care is multifaceted and patient centered, combining 
a complex package of interventions that cannot be considered 
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place in medical clinics. The most common reason patients 
give is that it never comes up in the discussion; that is, no one 
asks them, and they do not think it is important. Or patients 
may believe that the topic will be received with indifference 
or dismissed without discussion, and health care profession-
als may not know how to respond to questions or may avoid 
initiating a time-consuming discussion.  14,15   However, it is 
critical that health care professionals ask patients about their 
use of complementary therapies and be open and recep-
tive when patients disclose their use. Not asking can put the 
patient at risk from adverse interactions and could exclude 
them from effective therapies. 20   

in isolation. There is an increasing emphasis on cancer care 
that moves beyond a primary focus on cancer  diagnosis and 
 treatment. A new research framework is needed to address these 
complexities and to address the comprehensive multimodal 
treatments necessary to improve management that includes 
both function and the multifaceted aspects of QoL. Such a 
framework includes both qualitative research (eg, in-depth 
interviews, focus groups) and quantitative designs (observa-
tional and interventional research including  randomized con-
trolled trials [RCTs]). 8  It is important to note that important 
aspects of care may not be completely captured in the recom-
mendations made from empirical evidence based on RCTs.  

  1. Complementary and Alternative Therapies  

  Rationale and Evidence 

 Surveys show that most cancer patients rely on friends, fam-
ily members, the media, and the Internet rather than health 
care professionals for CAM information.  17,18   Information 
obtained from these nonprofessional sources is often inac-
curate. A majority of patients use botanicals or other supple-
ments with the expectation that they suppress the growth of 
cancer.  17,18   They may not realize that much of this research 
is still in the preclinical stage, that information is based on 
in vitro or animal studies, and that there is little evidence to 
date showing that any CAM therapies can suppress or cure 
cancer in the clinical setting. Many supplements are often 
produced with minimal if any quality control, making their 
content uncertain. 21  Some may interact with prescription 
medications, including chemotherapy, possibly decreasing 
effi cacy or increasing toxicity.  22,23   Some patients use dietary 
supplements indiscriminately for possible benefi ts in cancer 
prevention and cancer treatment. However, some supple-
ments could do more harm than good; for example, sup-
plementation of b-carotene may actually increase the risk 
of lung cancer in current smokers and recent quitters.  24,25   
Ironically, therapies that are backed by supportive evidence 
for symptom control and favorable risk/benefi t ratios, such 
as acupuncture and mind-body techniques, are used less fre-
quently than botanicals.  17,18   

  Recommendation 2: All patients with cancer should receive 
guidance about the advantages and limitations of comple-
mentary therapies in an open, evidence-based, and patient-
centered manner by a qualifi ed professional. Patients should 
be fully informed of the treatment approach, the nature of 
the specifi c therapies, potential risks/benefi ts, and realistic 
expectations. Grade of recommendation: 1C      Rationale and Evidence 

 The most comprehensive and reliable fi ndings on Americans’ 
use of CAM come from the National Center for Health 
Statistics (NCHS) National Health Interview Survey. The 
NCHS is an agency of the Centers for Disease Control and 
Prevention. 9  Of 31,044 adults surveyed, 75% used some form 
of CAM. Exclusion of prayer reduces the fi gure to 50%. 

 Studies reveal CAM use from 10 to > 60% in cancer 
patients, depending on the defi nitions applied.  10–15   The Data 
Monitor 2002 Survey indicated that 80% of cancer patients 
used CAM, mainly as complementary therapy. There is some 
indication of a growth in CAM use by cancer patients in 
recent years. 16  When compared with other cancer diagnoses, 
the prevalence of CAM use was highest in lung cancer patients 
(53%) according to a nationwide survey in Japan. 17  European 
surveys report different data. 18  Consistent across all surveys, 
however, is the fi nding that CAM users are younger, more 
educated, and more affl uent, representing a health-conscious 
segment of the population that is eager and able to play an 
active role in self-care. A more recent survey found that up to 
40% of cancer patients in the United States use CAM during 
the survivorship period following acute cancer therapies. 19  

 Even though people with cancer typically use comple-
mentary therapies along with conventional treatment, stud-
ies reveal that 38 to 60% of patients with cancer are taking 
complementary medicines without informing their health 
care team.  14,15   There are a variety of reasons why open com-
munication about complementary therapies is not taking 

  Recommendation 1: Inquire about the use of complementary 
and alternative therapies as a routine part of initial evalua-
tions of cancer patients. Grade of recommendation: 1C   
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misleading pseudoscientifi c information with a heavy com-
mercial bias. 31  A survey of Web sites on CAM for cancer 
rated the quality of information from an evidence-based 
perspective. 32  The most popular Web sites offer infor-
mation of extremely variable quality, many endorsing 
unproven therapies, some of which have the potential for 
harm. Some sites discourage conventional therapies such as 
surgery, chemotherapy, and radiotherapy, which they refer 
to as “cutting, poisoning, and burning.” Patients should be 
directed to credible sites (Table 3). 

 To ensure the safety and effectiveness of cancer man-
agement, it is important for health care professionals to 
know whether their patients are using CAM and if so, 
why. Professionals have ethical and legal obligations to 
their patients, including the obligation to respect patient 
 autonomy. This latter obligation extends to the use of CAM 
and needs to be addressed early in the patient-provider rela-
tionship. As a lack of education in this fi eld and a lack of 
time during patient consultations are barriers to discuss-
ing CAM with patients, health care professionals should be 
aware of the resources available to facilitate such discussions. 
Discussing CAM with patients is the professional’s respon-
sibility as it will facilitate evidence-based, patient-centered 
cancer care.  33,34   

 Two further barriers that hinder open communication 
on CAM use are a perceived lack of familiarity with CAM 
modalities and a dismissive attitude among many mainstream 
health care professionals. Medical degree courses rarely 
include a review of common CAM therapies, and many phy-
sicians who provide cancer care are unable to discuss these 
approaches in an informed, open, patient- centered fash-
ion. Increasing numbers of educational resources, includ-
ing review articles, books,  35–3   7  continuing medical education 
courses, and reliable Web sites, are available to interested 
physicians, nurses, and other practitioners (see Table 3).  

 Most patients who use unconventional therapies do so 
to complement rather than to replace mainstream treat-
ment. However, because of desperation or fear, or because of 
inadequate support and communication, patients may seek 
alternative therapies. Research studies conclude that patients 
who abandon conventional biomedical treatments do so for 
many reasons, including the following  26–30   : 

     • Anger and fear . Patients may be angry at the health care 
system or their physician. Others fear the clinical health 
care environment, adverse side effects, or the blunt pre-
sentation of prognosis. Some patients may not be able to 
cope because of underlying depression.  
    • Lack of control . Some patients feel a loss of control in the 
conventional health care system, whereas a primary alter-
native approach can give them a sense of empowerment. 
On the other hand, open decision making may be over-
whelming, and some patients give themselves over to the 
alternative practitioner.  
    • Belief in a cure . The alternative approach may provide 
a more positive belief system for cure. A negative prog-
nostic approach by a conventional practitioner could 
persuade a patient to seek an alternative therapy that is 
unjustly branded as delivering a cure.  
    • Social associations . A peer group of social support can be 
persuasive in encouraging alternative therapies, based on 
misinformation but the urge to be helpful.  
    • Mysticism . The unfamiliar nature of some therapies offers 
patients hope for unexpected benefi ts.   

 Open communication will help patients make informed 
treatment decisions. With the Internet, patients have 
access to an enormous amount of health care information. 
Although the Internet has enabled self-empowerment, the 
validity of information is not regulated. Many alterna-
tive therapies are touted as “cures” for cancer and deliver 

 3. Table Recommended Web Sites for Evidence-Based CAM Resources and Legal Issues

Organization/Web Site Address/URL

National Cancer Institute’s Offi ce of Cancer Complementary and Alter-
native Medicine

http://www.cancer.gov/cam/health_pdq.html

Memorial Sloan-Kettering Cancer Center http://www.mskcc.org/mskcc/html/44.cfm

University of Texas M. D. Anderson Cancer Center Complementary/
Integrative Medicine Education Resources

http://www.mdanderson.org/CIMER

The Cochrane Review Organization http://www.cochrane.org/index2.htm

Natural Standard http://www.naturalstandard.com/

Natural Medicines Comprehensive Database http://www.naturaldatabase.com/

American Botanical Council http://www.herbalgram.org

CAM = complementary and alternative medicine.
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Conversely, the stronger the evidence for safety or effi cacy, 
the stronger the argument that the therapy should be consid-
ered within the standard of care.  13,34,38   Thus, when a patient 
mentions complementary therapy, the fi rst step for a physi-
cian is to determine the level of risk by examining the safety 
evidence and whether that therapy is complementary or con-
ventional. The second step is to estimate the effi cacy of that 
therapy. Both of these steps require an effi cient search for 
evidence-based resources. Accordingly, busy clinicians can 
take advantage of reviews by recognized experts and orga-
nizations. Patients must also be reminded of the fi nancial 
implications of any intervention. 

 Physicians may need to shift perspectives to understand 
a patient’s point of view and be sensitive to the need for 
autonomy and empowerment. 34  Simply asking about CAM 
use and being willing to respectfully listen to the answer 
without prejudice and judgment can start an open, trust-
ful dialogue. Today’s informed patients value those on the 
health care team who respect them as participants in their 
own choices.  39,40   

 The physician or other health care provider is an infor-
med intermediary, an expert guide, and a consultant. It is 
appropriate for the patient and the physician to decide 
together on therapeutic management options at each stage 
of cancer care, from prevention to acute active care (radia-
tion, chemotherapy, surgery), to post–acute care (survivor-
ship issues, follow-up visits, and prevention of recurrence), 
to end-of-life palliative care. The purpose of the patient-
physician discussion is not to prove or disprove the effi cacy 
of CAM treatments but to answer the questions that arise 
when faced with uncertain information about therapies and 
to consider all the risks and benefi ts. 

 To help cancer patients become informed and autono-
mous, health care professionals should consider following 
these steps 41  : 
   1. Identify the patient’s beliefs, fears, hopes, expectations, 

and experience with complementary and integrative 
medicine.  

  2. Learn what conventional treatments have been tried and 
what the patient is interested in, has not found  useful, 
or has rejected because of safety, QoL, cost, or other 
issues.  

  3. Acknowledge the patient’s spiritual and religious values 
and beliefs, including views about QoL and end-of-life 
issues, and seek to understand how these affect health 
care choices.  

  4. Discover what levels of support the patient receives from 
family, community, faith, and friends. 34      

 Today, most major cancer centers have established 
 integrative medicine programs to study and combine 
 helpful complementary therapies with mainstream oncol-
ogy care. 35  They also teach cancer patients to avoid thera-
pies that lack safety or effi cacy data, to avoid potentially 
harmful therapies, and to be aware of the possibility of 
herb–drug interactions. The health professionals in these 
programs are valuable resources for busy oncologists who 
lack the time or knowledge for in-depth discussions with 
patients about CAM. Some states license CAM provid-
ers (eg, acupuncturists, naturopathic doctors, massage 
therapists), but it is also essential that they participate in 
recognized institutional courses that refl ect their role in 
managing cancer patients. 

 One strategy for safely guiding patients in CAM decision 
making is to examine the safety and effi cacy evidence to be 
found in the results of RCTs and epidemiologic reports, case 
reports, historical reports (in terms of safety), and reviews of 
studies. It can be helpful to consider a grid with safety along 
one axis and effi cacy along the other (Figure 1).  

 These recommendations are meant as a guide, with the 
understanding that health care professionals will vary in 
their opinions as to what constitutes enough evidence on 
effi cacy, balanced with the information on safety. When 
evidence for safety and effi cacy is strong, it obviously 
makes sense to accept or recommend the therapy. On the 
other hand, when the evidence for safety and effi cacy is 
weak, it is sensible to discourage the patient from using 
that therapy. 

 At the same time, the evidence of safety and effi cacy 
for many complementary therapies is mixed or limited. 
The stronger the evidence that a therapy may be danger-
ous or ineffective, the more likely it is that harm will result. 

     1. Figure  Clinical decision making based on risk versus 
 effi cacy. Adapted from Cohen MH and Eisenberg DM. 38     

B. Safe but efficacy
inconclusive.

Tolerate, encourage
caution, closely monitor
effectiveness

A. Safe but efficacious.

Recommend and
continue to monitor

D. Not efficacious with
serious risk.

Avoid and actively
discourage

C. Efficacious but safety
inconclusive.

Consider tolerating,
encourage caution,
closely monitor safety

Efficacy

S
af

et
y
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to health.” Extensive research has documented that mind-
body interventions address many of the issues mentioned in 
this IOM report. 

 Some techniques in mind-body modalities, including 
meditation, hypnosis, relaxation techniques, cognitive-
behavioral therapy, biofeedback, and guided imagery, are 
quickly becoming part of mainstream care. A survey found 
that 19% of American adults used at least one mind-body 
therapy in a 1-year period. 50  A 2002 US nationwide survey 
showed that 12% of respondents used deep-breathing relax-
ation techniques and 8% practiced meditation. 9  A meta-
 analysis of 116 studies found that mind-body therapies 
reduced anxiety, depression, and mood disturbance in cancer 
patients and assisted them in their coping skills. 51  Mind-body 
techniques also may help reduce chronic low back pain, joint 
pain, headache, and procedural pain. 52  In a 2002 systematic 
review of psychological therapies for patients with cancer, 
Newell and colleagues examined the benefi ts of different psy-
chological strategies, recommended interventions involving 
self-practice and hypnosis for managing conditioned nausea 
and vomiting, and suggested research to examine the benefi ts 
of relaxation training and guided imagery. 53  Moreover, they 
also recommended that further research should examine the 
benefi ts of relaxation and guided imagery for managing gen-
eral nausea, anxiety, QoL, and overall physical symptoms. 
More recently, Ernst and colleagues examined the change 
in the evidence for mind-body therapies in various medical 
conditions between 2000 and 2005 and found evidence sup-
porting the use of relaxation techniques for anxiety, hyper-
tension, insomnia, and nausea caused by chemotherapy. 54  

 The mind-body approach and its techniques can trans-
form the meaning of cancer and mitigate the stress it invari-
ably brings. As people with cancer use these techniques, 
they reduce both their psychological vulnerability to stress 
and its physiological consequences. Any of the techniques, 
such as relaxation, meditation, and imagery, as well as auto-
genic training hypnosis, self-expression, and exercise, pro-
vide specifi c psychological and physiologic benefi ts, that is, 
decreases in stress; improvements in sleep, mood, and pain; 
a decrease in stress hormones; and improvement in immu-
nity. Each time patients feel the benefi t of a technique they 
are using, they reinforce a sense of control over their own 
lives and counter feelings of hopelessness and helplessness. 55  
Mind-body techniques must be practiced regularly to pro-
duce benefi cial effects, so estimation of compliance needs to 
be a component when evaluating their use. 56  

   Meditation   focuses attention on increasing mental 
awareness and clarity of mind (concentrative meditation) or 
opens attention to whatever goes through the mind and to 
the fl ow of sensations experienced from moment to moment 

  2. Mind-Body Techniques (Mind-Body Medicine, 
Music Therapy)  

  Rationale and Evidence 

 The belief that what we think and feel can infl uence our 
health and healing dates back thousands of years. 42  The 
importance of the role of the mind, emotions, and behaviors 
in health and well-being is central to traditional Chinese, 
Tibetan, and ayurvedic medicine, as well as other medical 
traditions of the world. Many cancer patients believe that 
stress plays a role in the etiology and progression of their 
disease. Although the role of stress in cancer remains con-
troversial, there is substantial evidence showing the nega-
tive health consequences of sustained stress on health and 
well-being through profound psychological, behavioral, and 
physiologic effects.  43,44   There is also evidence to suggest that 
chronic stress plays a role in disease progression 45  and that 
it may contribute to overall mortality.  46,47   The relationship 
between stress-related physiologic changes and changes in 
the tumor microenvironment has not been widely stud-
ied. However, these changes could be signifi cant enough to 
affect not only the immediate health of the patient but also 
the course of the disease and thus the future health of the 
patient. 44  Decreasing distress and maintaining the functional 
integrity of the immune system and other physiologic sys-
tems are therefore important in helping patients adjust to 
cancer treatment, recovery, treatment complications, and 
possibly metastatic growth. Although stress research is rela-
tively new, it has been demonstrated that psychological fac-
tors can result in behavioral and regulatory system changes 
that, in turn, may affect future health.  43,44   This has helped 
legitimize what is called the mind-body connection and 
mind-body medicine research and has led to an increased 
interest in these therapies in the management of stress. 48  

 The mind-body connection is an important aspect of 
integrative oncology, as emphasized in the recent Institute 
of Medicine (IOM) report “Cancer Care for the Whole 
Patient.” 49  This comprehensive report states that “cancer 
care today often provides state-of-the-science biomedical 
treatment, but fails to address the psychological and social 
(psychosocial) problems associated with the illness. These 
problems—including anxiety, depression or other emo-
tional problems—cause additional suffering, weaken adher-
ence to prescribed treatments, and threaten patients’ return 

  Recommendation 3: Mind-body modalities are recommended 
as part of a multidisciplinary approach to reduce anxiety, mood 
disturbance, chronic pain, and improve QoL. Grade of recom-
mendation: 1B   
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yoga in women with breast cancer undergoing radiotherapy 
and found signifi cantly less anxiety, depression, perceived 
stress, and deoxyribonucleic acid (DNA) damage in the yoga 
group compared with the  supportive counseling control 
group. 70  

   Tai chi   incorporates physical movement, breath con-
trol, and meditation. It has been associated with increased 
aerobic capacity, muscular strength and fl exibility, and 
improved health-related QoL and self-esteem in women 
with breast cancer when compared with a psychosocial sup-
port therapy control group.  71,72   

   Hypnosis   is an artifi cially induced state of conscious-
ness in which a person is made highly receptive to sugges-
tions. A trancelike state (similar to deep daydreaming) can 
be achieved by fi rst inducing relaxation and then directing 
attention to specifi c thoughts or objects. For best results, 
the patient and the therapist must have good rapport with a 
strong level of trust, the environment must be comfortable 
and free from distractions, and the patient must be willing 
to undergo the process and wish to be hypnotized. Research 
shows that hypnosis is benefi cial in reducing pain, anxiety, 
phobias, nausea, and vomiting. 

 In one study, 20 excisional breast biopsy patients were 
randomly assigned to a hypnosis group or a control group 
(standard care). 73  Postsurgery pain and distress were 
reduced in the hypnosis group. In another study, children 
undergoing multiple painful procedures, such as bone mar-
row aspiration or lumbar puncture, were randomized to 
receive hypnosis, a package of cognitive-behavioral coping 
skills, or no intervention. Those who received either hyp-
nosis or cognitive-behavioral therapy experienced greater 
pain relief than control patients. The effects were similar 
between hypnosis and cognitive-behavioral therapy. Both 
therapies reduced anxiety and distress, with hypnosis show-
ing more effectiveness. 74  Hypnosis was studied in an RCT of 
60 patients undergoing elective plastic surgery. 75  Peri- and 
postoperative anxiety and pain were signifi cantly reduced in 
the hypnosis group compared with the control group that 
received only stress reduction training. Reduction in anxiety 
and pain was also achieved, along with a signifi cant reduc-
tion in intraoperative requirements for sedatives and analge-
sics. Additional RCTs have shown that hypnotic techniques 
effectively reduce pain, anxiety, and other symptoms; reduce 
procedure time; stabilize vital signs; and reduce hospital 
costs. Adjunctive hypnotic treatments involve no additional 
cost and result in overall cost saving. 76  

 In a study of 67 bone marrow transplant patients, sub-
jects were randomized to one of four intervention groups: 
hypnosis training, cognitive-behavioral coping skills train-
ing, therapist contact control, or usual care. 77  Oral pain from 

(mindfulness meditation). The most extensively studied 
form of meditation in oncology is a multicomponent pro-
gram called Mindfulness-Based Stress Reduction (MBSR), 
which includes mindfulness meditation, yoga stretching, 
and group dynamics.  57,58   In a randomized wait-list control 
study of 109 cancer patients, participation in a 7-week MBSR 
program was associated with signifi cant improvement in 
mood disturbance and stress symptoms. 59  Importantly, the 
effect was maintained even 6 months after the program 
ended. 60  A single-arm study of breast and prostate cancer 
patients showed signifi cant improvement in overall QoL, 
stress, and sleep quality, but symptom improvement was not 
signifi cantly correlated with program attendance or minutes 
of home practice. 61  In this study, MBSR was associated with 
improved mood, aspects of QoL, cortisol levels, and infl am-
matory cytokines (interferon-g, tumor necrosis factor, and 
interleukin-4), and the improvements continued for 6 to 12 
months after the training.  62,63   A more recent nonrandomized 
case-control study of MBSR in women with stage 0–II breast 
cancer who did not receive chemotherapy (83% were under-
going radiotherapy) found similar outcomes, with improved 
QoL, increased natural killer cell (NK) cytotoxicity, and 
decreased infl ammatory cytokines and cortisol levels associ-
ated with the intervention. 64  The limitation of this research is 
that most of the studies were single-arm trials.  56,57,61,65   

   Yoga   combines physical movement, breath control, 
and meditation; it improved sleep quality in a trial of 39 lym-
phoma patients. Practicing a form of Tibetan yoga that incor-
porates controlled breathing and visualization signifi cantly 
decreased sleep disturbance when compared with wait-list 
controls. 66  A recent RCT after chemotherapy in women with 
breast cancer found less decrease in social well-being among 
women in the yoga group than among a wait-list control 
group and favorable outcomes for overall QoL, social and 
emotional well-being, and spirituality for yoga participants, 
specifi cally those not receiving chemotherapy. 67  A trial con-
ducted in India examined the effects of yoga versus a support-
ive therapy/coping-preparation intervention for women with 
breast cancer undergoing conventional treatment. 68  Women 
in the yoga group reported decreased frequency and inten-
sity of nausea, including anticipatory nausea, following four 
cycles of chemotherapy and better QoL and mood (depres-
sion and anxiety) by the end of chemotherapy than women 
in the control group. In a separate series of analyses from the 
same study, the investigators reported less  reduction in NK 
cell percentages from pre- to postsurgery and after chemo-
therapy in the yoga group than in the  control group, and NK 
cell percentages were signifi cantly higher in the yoga group 
than in the control group after chemo therapy. 69  A similar 
study from the same investigators examined the effects of 
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disorders, and other medical illnesses. The form that music 
therapy takes depends on the individual and the circum-
stances. A music therapist undergoes specialized, rigorous 
training in using music as a therapeutic tool. Because music 
therapy is geared to the patient’s situation and experience 
with music, the therapy can vary from listening to music, 
actively creating music with instruments, talking about 
music, and lyric writing, among others. 

 The use of music in the oncology setting has become 
more common in recent years. Reviews of music therapy 
literature reveal extensive descriptive research but a limited 
number of RCTs.  96–99   Several quantitative studies have estab-
lished the impact of music on pain reduction, anxiety, and 
nausea. Music therapy has also been successful in mitigating 
mood and side effects of treatment, and RCTs support similar 
fi ndings. Evidence shows that listening to specially selected 
music reduces anxiety.  100,101   Music therapy has been shown 
to increase relaxation and comfort levels in bone marrow 
transplant patients. In terminally ill patients, music therapy 
reduced anxiety, as well as pain, tiredness, and drowsiness. 102  
Patients undergoing radiation experienced less anxiety and 
treatment-related distress than controls. 103  In this study, the 
amount of music listening after a music therapy session was 
directly related to improved levels of distress. In another trial, 
50 patients on chemotherapy demonstrated positive changes 
in anxiety, fear, relaxation, and diastolic blood pressure com-
pared with controls.  104   However, another investigation with 60 
chemotherapy patients did not detect signifi cant differences 
between those who underwent music therapy versus those in 
standard care. 105  Attrition affected the statistical power of the 
study, and pre– to post–music therapy session data showed 
signifi cant changes in psychological report and heart rate. One 
study found 50% cancer-related pain relief in patients listen-
ing to music as opposed to controls.  106   In another experiment 
with 80 terminal cancer patients, QoL increased as a result 
of music therapy sessions, whereas life quality decreased in 
the control group. 107  Furthermore, in another study, patients 
participating in music listening and active music improvisa-
tion sessions showed increased relaxation and energy levels, 
increased salivary immunoglobulin A, and lower cortisol lev-
els relative to controls. 108  When combined with conventional 
cancer treatments, music therapy has been found to help 
patients maintain a better QoL; better communicate their 
fear, sadness, or other feelings; and better manage stress while 
alleviating physical pain and discomfort. 109  

 Although some studies suggest that music therapy may 
be useful in an oncology setting, there are several limitations 
to this research. Many of the studies used small samples, and 
only a few employed a randomized, controlled design. Many 
interventions also had the participants listen to music from a 

mucositis was reduced in the hypnosis group. A National 
Institutes of Health (NIH) Technology Assessment Panel 
found evidence that hypnosis alleviated cancer-related 
pain. 78  Hypnosis has effectively treated anticipatory nausea 
in pediatric 79  and adult cancer patients 80  and reduced post-
operative nausea and vomiting. 75  In addition, additional 
research studies published in peer-reviewed journals have 
reported that hypnotic techniques used in people with cancer 
reduced severe pain by ³ 50%, decreased nausea and vomit-
ing in patients undergoing chemotherapy, decreased anxiety, 
enhanced QoL, and facilitated pain-free procedures.  81–89   

 Selection of patients and the qualifi cations of the hyp-
notherapist contribute to safe hypnotherapy. The World 
Health Organization cautions that hypnosis should not be 
performed on anyone with psychosis or certain personal-
ity disorders. A small percentage of patients may experience 
dizziness, nausea, or headache, symptoms that usually result 
from being brought out of a trance by an inexperienced 
hypnotherapist. 

   Relaxation techniques   were shown in RCTs to signifi -
cantly ameliorate anxiety and distress. A randomized study 
of relaxation therapy versus alprazolam (Xanax) showed 
that both approaches signifi cantly decreased anxiety and 
depression, although the effect of alprazolam was slightly 
quicker for anxiety and stronger for depressive symptoms. 90  
Relaxation achieves the effect without side effects and at a 
lower cost. A randomized trial of 82 patients undergoing 
radiation therapy found signifi cant reductions in tension, 
depression, anger, and fatigue for those who received relax-
ation imagery or training. 91  

 A meta-analysis of 59 studies showed improved sleep 
induction and maintenance with psychological interven-
tions. 92  Although pharmaceuticals may produce a more 
rapid response, some studies suggest that behavioral thera-
pies maintain longer-term improvement in sleep quality. An 
NIH consensus panel concluded that behavioral techniques, 
particularly relaxation and biofeedback, produce improve-
ments in some aspects of sleep, but improvement in sleep 
onset and time did not achieve clinical signifi cance. 78  

 Regular relaxation training has yielded impressive results 
in people with cancer: decreased levels of stress and increased 
immune system functioning, decreased pain, fewer side effects 
from chemotherapy, decreased anxiety, improved mood, and 
less emotional suppression. Generally, brief use of relaxation 
techniques has only short-term effects, whereas ongoing 
practice throughout and beyond the course of conventional 
treatment is likely to produce more lasting benefi ts.  93–95   

   Music therapy   employs music to produce psychologi-
cal, physiologic, and social changes in individuals with devel-
opmental and learning disabilities, behavior and psychiatric 
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is that support groups do improve QoL, coping skills, out-
look on life, and a number of other factors. People with 
greater levels of distress, pain, or other symptoms and lower 
levels of social support tend to benefi t more from this type 
of intervention.  121,126,127   

 Structured programs such as cognitive-behavioral therapy 
or cognitive-behavioral stress management have also been 
found to improve many aspects of QoL, reduce stress hor-
mones, and improve immune function.   48,128–134   More recently, 
Andersen and colleagues reported that psychologist-led group 
support that focused on strategies to reduce stress, improve 
mood, alter health behaviors, and maintain adherence to can-
cer treatment and care resulted in improvements in QoL, in 
aspects of immune function, and in life expectancy. 135    

  3. Manipulative and Body-Based Practices 

predetermined selection. It is not clear, therefore, what role, 
if any, a music therapist played in the process. Guided imag-
ery was also frequently combined with the music, making it 
hard to determine which component was effective. 

   Other forms of expressive arts     therapies   have been 
incorporated into the oncology setting, including dance, art, 
journaling, and others. However, there are few data to sup-
port the utility of these interventions in improving QoL. Few 
risks are associated with the therapies, however, so if patients 
are interested in trying them, they could be supported. 

   Recommendation 4: Support groups, supportive/expres-
sive therapy, cognitive-behavioral therapy, and cognitive-
behavioral stress management are recommended as part of 
a multidisciplinary approach to reduce anxiety, mood dis-
turbance, chronic pain, and improve QoL. Grade of recom-
mendation: 1A    

  Rationale and Evidence 

 Extensive epidemiologic research has found evidence for 
the importance of social support in helping people adapt 
to life-threatening illness, resulting in better psychological 
functioning and physiologic and biologic outcomes. 110  The 
benefi cial effects of social support and the negative effects 
of social isolation have been associated with mortality.  111,112   
Studies of people diagnosed with cancer reveal that those 
with a higher degree of social involvement—more friends 
and relatives, greater participation in religious and other 
community groups—have a better QoL and, indeed, tend to 
live longer.  55,113,114   

 There have been extensive studies examining the benefi ts 
of support groups for people with cancer. The initial work 
was mainly conducted in women with breast cancer, but 
subsequent studies have examined other populations. Irvin 
Yalom, one of the pioneers of group therapy, conducted a 
landmark study to examine the effects of group support on 
the QoL of women with metastatic breast cancer. 115  He and his 
colleagues found that women who were randomly assigned 
to participate in the weekly year-long support group did, in 
fact, have better QoL outcomes than the control group. Most 
importantly, Spiegel and colleagues conducted a 10-year sur-
vival analysis and found that women in the support group 
lived twice as long as women in the control group. 116  

 Since this early research, the role of support groups in 
prolonging survival has been controversial, with only some 
studies supporting the initial fi ndings, including a large study 
that specifi cally tried to replicate Spiegel and colleagues’ fi nd-
ings and one by Spiegel himself.  117–125   What is not in dispute 

   Recommendation 5: For cancer patients experiencing anxiety 
or pain, massage therapy delivered by an oncology-trained 
massage therapist is recommended as part of multimodality 
treatment. Grade of recommendation: 1C   

   Recommendation 6: The application of deep or intense pres-
sure is not recommended near cancer lesions or enlarged 
lymph nodes, radiation fi eld sites, medical devices (such as 
indwelling intravenous catheters), or anatomic distortions 
such as postoperative changes or in patients with a bleeding 
tendency. Grade of recommendation: 2B   

  Rationale and Evidence 

 The many types of body-based practices share in the manip-
ulation or movement of parts of the body to achieve health 
benefi ts. Massage therapists apply pressure to muscle and 
connective tissue to reduce tension and pain, improve circu-
lation, and encourage relaxation. Massage therapy includes 
variations in technique, such as Swedish massage, Thai 
massage, and shiatsu. Massage modalities most commonly 
used in oncology include Swedish massage, aromatherapy 
massage, refl exology, and acupressure. All involve manual 
manipulation of soft tissues of the body for the purpose of 
enhancing well-being. However, the methods of applying 
touch, degree of educational preparation, regulatory require-
ments, and underlying theoretical frameworks vary widely 
among these modalities. Other bodywork techniques, such 
as the Alexander Technique and Pilates, address posture and 
movement. One type of massage, known as manual lymph 
drainage, uses precise light rhythmic motions to reduce 
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warned about the obvious dangers of vigorous massage to 
the legs with deep venous thrombosis. 154  In work with cancer 
patients, the application of deep or intense pressure should be 
avoided, especially near lesions or enlarged lymph nodes or 
other anatomic distortions such as postoperative changes or 
on or near medical devices to prevent dislodging the device or 
increasing discomfort and potential infection. Patients with 
bleeding tendencies should receive only gentle, light-touch 
massage. Gecsedi described other common-sense adapta-
tions to massage treatment for oncology patients receiving 
radiation, including the precaution of not massaging on or 
near the fi eld of treatment to prevent increasing tenderness 
to irradiated skin and not using excessive rocking motions 
for patients with nausea. 155    

  4. Exercise and Physical Activity 

edema. Several studies have evaluated this for patients with 
edema of the arm following mastectomy, and today it is gen-
erally accepted as part of a physical therapy standard of care 
in combination with compression bandaging. 

 Massage therapy helps relieve symptoms commonly expe-
rienced by cancer patients. It reduces anxiety and pain,  136–140   
as well as fatigue and distress. 136  Evidence on reduction of 
nausea is promising but inconclusive.  141,142   Anxiety and pain 
were evaluated in a crossover study of 23 inpatients with 
breast or lung cancer receiving refl exology (stimulation 
of specifi c points in the feet [or hands] that affect distant 
anatomic organs or sites) or usual care. 137  Patients experi-
enced signifi cant decreases in anxiety, and in one of three 
pain measures, breast cancer patients experienced signifi cant 
decreases in pain as well. In another study, 87 hospitalized 
cancer patients were randomized to receive foot massage or 
an appropriate control.88 Pain and anxiety improved with 
massage, with group differences achieving statistical and 
clinical signifi cance.  88,138,143   The use of aromatic oil seemed to 
enhance the effect of massage in early studies,  139,144   but signif-
icant enhancement was not seen in more recent RCTs.  145–148   
Preliminary evidence suggests that massage and acupunc-
ture in combination reduce pain and depressive mood in 
postoperative cancer patients when compared with usual 
care alone. 141  For noncancer subacute and chronic back 
pain, massage therapy was found to be effective in a system-
atic review of RCTs, and preliminary data suggest that it may 
help reduce the costs of care. 149  In the largest observational, 
uncontrolled study to date, 1,290 patients were treated. 140  
Symptom scores were reduced by approximately 50%, even 
for patients reporting high baseline scores. 

 In one recent trial, massage did not reduce anxiety or 
depression, 150  whereas another trial found massage to be 
associated with signifi cant benefi t. 140  A more recent RCT 
of 380 patients with advanced cancer showed that both six 
(30-minute) massage sessions and simple-touch sessions 
over 2 weeks reduced pain and improved mood. 151  Massage 
was signifi cantly superior for both immediate pain and 
mood but not for sustained pain, worst pain, QoL, symptom 
distress, or analgesic medication use. 

 Sometimes patients are exposed to aroma during a mas-
sage session for additional therapeutic benefi t. In an RCT of 
288 cancer patients, aromatherapy massage did not appear 
to confer benefi t for anxiety and/or depression in the long 
term but was associated with clinically important benefi ts up 
to 2 weeks after the intervention. 148  

 Massage therapy is generally safe when given by cre-
dentialed practitioners. Serious adverse events are rare and 
associated with exotic types of massage or untrained or 
inexperienced practitioners.  152,153   One recent case report 

   Recommendation 7: Regular physical activities can play 
many positive roles in cancer care. Patients should be referred 
to a qualifi ed exercise specialist for guidelines on physical 
activity to promote basic health. Grade of recommendation: 
1B (1A for breast cancer survivors post-therapy for QoL)   

  Rationale and Evidence 

 Research on physical activity and exercise in cancer patients 
and survivors has increased dramatically in the past decade. 
Most researchers have focused on supportive care end points 
in breast cancer survivors, such as QoL, physical functioning, 
emotional well-being, and fatigue and included health-related 
end points such as cardiovascular fi tness, muscular strength, 
body composition, and objective physical functioning. 
McNeely and colleagues conducted a systematic review and 
meta-analysis of 14 RCTs involving exercise interventions in 
717 breast cancer survivors age 35 to 72 years. 156  Pooled data 
from these trials showed signifi cant positive effects of exercise 
on QoL, cardiorespiratory fi tness, and cardiovascular fi tness. 
The pooled data also demonstrated a statistically signifi cant 
impact on fatigue reduction, but only during the survivorship 
phase. Several recent large exercise trials have been reported 
since McNeely and colleagues’ systematic review and provide 
further support for exercise as a supportive care intervention 
in breast cancer survivors.  157, 158   Evidence is also emerging for 
supportive care benefi ts from physical activity and exercise in 
prostate cancer patients and survivors.  159,160   

 Recent large epidemiologic studies have provided evi-
dence of an association between postdiagnosis physical activ-
ity levels and disease end points in breast and colon cancer 
survivors. Holmes and colleagues followed 2,987 breast can-
cer survivors from the Nurses Health Study for a median of 
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8 years between 1984 and 1998. 161  Physical activity was 
 assessed by self-report every 2 years. After adjusting for other 
 prognostic factors, analyses showed that women reporting 
9 to 15 metabolic equivalent task (MET) hours of physical 
 activity per week (equivalent to 3 to 5 hours of average-speed 
walking) had a 50% lower risk of breast  cancer–specifi c 
 mortality compared with women reporting < 3 MET hours 
per week (about 1 hour of walking). At the 10-year follow-up, 
women with > 9 MET hours/week had an absolute survival 
advantage of 6% (92% vs 86%) compared with women 
reporting <  9 MET hours/week. Similar risk reductions were 
observed for breast cancer recurrence and all-cause mortal-
ity. Subsequent research has supported these initial observa-
tions in breast and  colorectal cancer patients.  162–164   

 Based on the current evidence, the American Cancer 
Society has recommended regular exercise for cancer survi-
vors. 165  As indicated here, the evidence is most compelling for 
breast cancer survivors. In general, exercise during adjuvant 
therapy will be a struggle for cancer patients, but it is usually 
feasible, and supportive care benefi ts can likely be realized. 
Cancer survivors should be encouraged to exercise to toler-
ance during adjuvant therapy, including reducing intensity 
and durations (eg, 10 minutes), if needed. Resistance train-
ing may be particularly helpful for cancer survivors during 
adjuvant therapy. 

 After treatments, the public health exercise guidelines 
can be recommended for most cancer survivors. 166  These 
guidelines propose two different exercise prescriptions for 
general health. The more traditional prescription is to per-
form at least 20 minutes of continuous vigorous-intensity 
exercise (ie, ³ 75% of maximal heart rate) at least 3 days per 
week. An alternative prescription is to accumulate at least 30 
minutes of moderate-intensity exercise (ie, 50–75% of maxi-
mal heart rate) in durations of at least 10 minutes on ³ 5 
days per week. Fitness and cancer care professionals should 
feel comfortable recommending exercise to cancer patients 
during and after treatments, based on the evidence for sup-
portive care benefi ts.   

  5. Energy Therapies  

  Recommendation 8: Therapies based on a philosophy of 
bioenergy fi elds are safe and may provide some benefi t for 
reducing stress and enhancing QoL. There is limited evidence 
as to their effi cacy for symptom management, including 
reducing pain and fatigue. Grade of recommendation: 1B for 
reducing anxiety; 1C for pain, fatigue, and other symptom 
management   

  Rationale and Evidence 

 Energy therapies are based on a theory that manipula-
tion of a patient’s “bioenergy” has therapeutic value. These 
therapies exert their effects through light touch, mind-body 
interaction, or positive expectation. Some blinded, placebo-
controlled trials of Therapeutic Touch and Healing Touch 
found benefi t with this therapy even in the absence of touch-
ing patients.  143,167   Individuals who can benefi t include those 
wishing to avoid physical touch. 

 Therapies that are intended to work exclusively with 
biofi elds, such as Reiki, Therapeutic Touch, Healing Touch, 
polarity therapy, and external qi gong, are known to be 
safe, but there is limited evidence for effi cacy and, to date, 
insuffi cient scientifi c evidence for the mechanism of action. 
Light touch is often applied as part of these therapies, and 
polarity therapy includes both massage and touch. Although 
therapies such as yoga, tai chi, and qi gong work with so-
called bioenergy, they may also exert strong effects through 
the physical connection of touch and mind-body effects. 

 The relationship with the energy therapist may alleviate 
stress, enhance relaxation, and enable a sense of protec-
tion or feeling safe. Some limited clinical trials show that 
these interventions can improve symptoms, QoL, and a 
sense of control and hope.  168–170   The most common effects 
are relaxation and calming.  143,167   A Cochrane systematic 
review concluded that touch therapies may have a mod-
est effect in pain relief. More studies on Healing Touch 
and Reiki in relieving pain are needed. 171  Two energy 
therapies, Healing Touch and Therapeutic Touch, come 
out of a nursing background and provide certifi cation to 
providers meeting specifi c educational and practice crite-
ria.  172   However, other providers may be unlicensed and/or 
unregulated. 

 Bioelectromagnetically based therapies involve the 
unconventional use of electromagnetics, such as pulsed 
fi elds, magnetic fi elds, or alternating current or direct cur-
rent fi elds. Most research in bioelectromagnetics is con-
cerned with theoretical genotoxicity of environmental 
electromagnetic fi elds, such as whether exposure to power 
lines or cell phones increases the risk of cancer.  173–175   There 
have been no controlled trials showing that bioelectromag-
netic therapies are effective for either cancer treatment or 
symptom control.  176,177   

 Patients who seek such therapies should be informed that 
their benefi ts vary from individual to individual, the mecha-
nism of action is not fully understood, and these therapies 
do not have antitumor effects. 171  Patients should also take 
fi nancial implications into consideration.   
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group) versus acupuncture or pressure at nonacupuncture 
points. The authors selected acupuncture points by measur-
ing electrodermal signals. Pain intensity decreased by 36% at 
2 months from baseline in the treatment group—a statisti-
cally signifi cant difference compared with the two control 
groups, for whom little pain reduction was seen. 188  Skin pen-
etration per se showed no signifi cant analgesic effect. These 
results are especially important because most of the patients 
had neuropathic pain, which rarely responds to conventional 
treatment. 

 Recent clinical trials have also used auricular acupuncture 
alone or together with full-body acupuncture, and the results 
add further evidence to support the utility of acupuncture 
in treating chronic, cancer-related pain. A randomized trial 
evaluated auricular and full-body acupuncture treatment 
for aromatase inhibitor–induced arthralgia in breast can-
cer patients. 189  Twenty-one postmenopausal women with 
breast cancer were randomized to receive acupuncture twice 
weekly for 6 weeks followed by observation or vice versa. The 
worst pain scores, pain severity, and pain-related functional 
interference were all signifi cantly reduced by acupuncture 
treatment. 

 In short, the benefi ts of acupuncture for cancer-related 
pain have been shown to clearly outweigh the risks. More 
trials and mechanistic research will likely continue to 
strengthen this recommendation. 

 Acupuncture and acupressure also help lessen 
CINV.  185,190,191   In one study, 104 breast cancer patients receiv-
ing highly emetogenic chemotherapy were randomized to 
receive electroacupuncture at the PC6 and ST36 acupuncture 
points, minimal needling at nonacupuncture points, or phar-
macotherapy alone. 192  Electroacupuncture (application of 
electrical pulses to acupuncture needles) signifi cantly reduced 
the number of episodes of total emesis from a median of 15 to 
5 when compared with pharmacotherapy only. Most patients 
did not know the group to which they had been assigned. The 
effects of acupuncture do not appear to be entirely due to 
attention, clinician–patient interaction, or placebo. 

 The combination of acupuncture and serotonin receptor 
antagonists, the newest generation of antiemetics, showed 
mixed results. In a trial of patients with rheumatic dis-
ease, the combination decreased the severity of nausea and 
the number of vomiting episodes more than ondansetron 
alone in patients receiving methotrexate (an agent also used 
in chemotherapy). 193  However, a study of cancer patients 
receiving high-dose chemotherapy and autologous stem cell 
transplantation reported no signifi cant benefi t for ondanse-
tron plus acupuncture versus ondansetron plus placebo 
acupuncture. 194  

  6. Acupuncture 

 Acupuncture is a therapeutic modality originating from 
traditional Chinese medicine. It is theoretically based on 
regulation of the fl ow of “qi” (vital energy) by stimulation 
with needles, heat, or pressure on certain points on the body 
(acupressure). Acupuncture has been used traditionally for 
almost every ailment, but few such applications are sup-
ported by rigorous clinical studies. Recent scientifi c research 
suggests that its effects are likely mediated by the nervous sys-
tem. Release of neurotransmitters and change of brain func-
tional magnetic resonance imaging (fMRI) signals have been 
observed during acupuncture.  178,179   Nevertheless, evidence 
supports the use of acupuncture in treating some common 
symptoms experienced by cancer patients. Acupuncture also 
suppresses nausea and vomiting caused by pregnancy, 180  
surgery, 181  and motion sickness.  182,183   

 Acupuncture is a popular and proven treatment for many 
forms of pain, including adult postoperative pain, postoper-
ative dental pain, and osteoarthritis of the knee.  184,185   At The 
Status and Future of Acupuncture Research: 10 Years Post-
NIH Consensus Conference in Baltimore in 2007, research-
ers reported a breadth of acupuncture research and practice, 
from mechanism of action studies to medium and large 
defi nitive phase III trials. 186  

   Recommendation 9: Acupuncture is recommended as a com-
plementary therapy when pain is poorly controlled, when 
nausea and vomiting associated with chemotherapy or surgi-
cal anesthesia are poorly controlled, or when the side effects 
from other modalities are clinically signifi cant. Grade of rec-
ommendation: 1A   

  Rationale and Evidence 

 Acupuncture can relieve both acute (eg, postoperative dental 
pain) and chronic (eg, headache) pain, the most common 
and best studied indications for its use.  185,187   An NIH con-
sensus statement in 1997 supported acupuncture for adult 
postoperative pain, CINV, and postoperative dental pain. 185  
Insuffi cient evidence was available to support other claims 
of effi cacy at that time, but since then, many publications 
have documented the utility of acupuncture as an adjunctive 
treatment for pain, emesis, and other symptoms. 

 Acupuncture appears to be effective against cancer-related 
pain. A randomized placebo-controlled trial tested auricu-
lar (outer ear) acupuncture for patients with pain despite 
stable medication. Ninety patients were randomized to have 
needles placed at correct acupuncture points (treatment 
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production with application of the traditional acupuncture 
point large intestine-2 (LI-2). 210  This randomized, sham-
controlled, blinded clinical trial demonstrated that manual 
acupuncture stimulation (unilateral) at LI-2 was associated 
with bilateral activation of the insula and adjacent opercu-
lum, changes not seen with the sham acupuncture point. 
Moreover, the true acupuncture induced greater saliva pro-
duction than the sham acupuncture. 210  

 A number of reviews continue to strongly recommend 
acupuncture for acute CINV, and positive clinical trials 
also support this claim.  195,196   The general consensus suggests 
that electroacupuncture is more effective than manual acu-
puncture, which is more effective than acupressure (without 
needles). 196  However, for delayed CINV, more studies on elec-
troacupuncture, acupuncture, and acupressure are necessary. 

 Recently published clinical trials also showed that acu-
puncture is effective in the pediatric oncology setting. A study 
by Gottschling and colleagues demonstrated that children 
receiving highly emetogenic chemotherapy for solid tumors 
needed signifi cantly less rescue antiemetic medication and 
experienced reduced episodes of vomiting following treat-
ment with acupuncture. 197  Other new trials of acupressure 
also support the indication that acupressure at the location 
of the PC-6 acupuncture point may help reduce CINV, espe-
cially in refractory patients. 198  

 When used for the prevention of postoperative nausea 
and vomiting, electroacupuncture or ondansetron was more 
effective than placebo, with a greater degree of patient satis-
faction, but electroacupuncture seems to be more effective in 
controlling nausea compared with ondansetron. 199  

 Acupressure wristbands that render continuous stimula-
tion of the PC-6 point also have been tested for CINV. In 
an RCT of 739 patients, wearing acupressure wrist bands on 
the PC-6 acupoint on the day of chemotherapy signifi cantly 
reduced nausea in those patients wearing wristbands com-
pared with no-band controls. 200  No signifi cant differences 
were found for delayed CINV. 

   Recommendation 10: Acupuncture is recommended as a 
complementary therapy for radiation-induced xerostomia. 
Grade of recommendation: 1B    

   Recommendation 11: Acupuncture does not appear to be more 
effective than sham acupuncture for treatment of vasomotor 
symptoms (hot fl ashes) in postmenopausal women in general. 
In patients experiencing severe symptoms not amenable to phar-
macologic treatment, however, a trial of acupuncture treatment 
can be considered. Grade of recommendation: 1B    

  Rationale and Evidence 

 Hot fl ashes are common in breast cancer patients undergoing 
natural or treatment-induced menopause. Approximately 
two-thirds of breast cancer patients report hot fl ashes. 211  
With an increasing number of breast cancer survivors on 
hormone therapy, reduction of hot fl ashes would have a 
signifi cant impact on QoL. Estrogen replacement therapy, 
the traditional treatment of choice, is contraindicated, hav-
ing been associated with increased risk of breast cancer, 
coronary artery disease, stroke, and other thromboembolic 
events.  212,213   It is also contraindicated in estrogen receptor–
positive breast cancer patients. Other pharmacologic agents, 
including megestrol acetate, 214  clonidine,  215,216   and selective 
serotonin reuptake inhibitors (SSRIs),  217–220   can be helpful, 
but they are not effective in all patients, they may not be tol-
erated by others, and systematic review has concluded that 
they are not optimal choices for most women. 221  Several nat-
ural products, such as soy phytoestrogens,  222–229   red clover, 230  
black cohosh,  231–233   and vitamin E, 234  have also been investi-
gated but failed to produce clinically meaningful results. 235  

 Several uncontrolled studies suggest that acupuncture 
may reduce hot fl ashes in postmenopausal women, breast 
cancer patients receiving tamoxifen treatment, or prostate 
cancer patients receiving androgen blockage therapy.  236–238   
However, controlled studies of acupuncture have shown 
mixed results.  239,240   

 A recent RCT compared twice-weekly acupuncture 
for 4 weeks versus sham acupuncture in 72 breast cancer 
patients. 241  Both interventions reduced hot fl ashes. True acu-
puncture was associated with 0.8 fewer hot fl ashes per day 
than sham acupuncture at 6 weeks, but the difference did 
not reach statistical signifi cance. When participants in the 
sham acupuncture group crossed over to true acupuncture, 

  Rationale and Evidence 

 Over the past decade, several published reports have shown 
that acupuncture can stimulate saliva fl ow in patients with 
radiation-induced xerostomia. These studies were con-
ducted in different countries by different investigators using 
different acupuncture points, yet all showed similar positive 
results.  201–208   One study evaluating various symptoms in 123 
cancer patients, 32% of whom suffered from xerostomia, 
reported a 30% improvement in symptoms with acupunc-
ture treatment. 201  Another study demonstrated a long-term 
(> 3 years) increase in benefi cial saliva production after 
acupuncture. 209  

 Clinical trials published within the past 2 years con-
tinue to support this hypothesis. One recent mechanistic 
study used fMRI to measure central changes and salivary 
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auricular acupuncture, education, or the combination in 
achieving smoking cessation. 247  The authors found that both 
modalities, alone or in combination, signifi cantly reduced 
smoking. The combination showed a signifi cantly greater 
effect in subjects with a greater pack-year history. 

 Brain imaging studies show that smoking suppresses 
blood fl ow to the anterior cingulate cortex, hippocampus, and 
amygdala. 248  Curiously, these are the same areas suppressed 
by acupuncture. 179  Given the huge public health impact of 
smoking and the imperfect results of existing smoking ces-
sation techniques, a trial of acupuncture along with sup-
portive behavioral therapy and psychotherapy is acceptable 
for someone who has been unable to quit smoking. Further 
studies using refi ned techniques guided by recent advances 
in acupuncture research appear to be warranted. 

 Cancer patients with advanced disease may experience 
dyspnea as a result of parenchymal tumor burden, pleural 
effusion, or other causes. Oxygen and opioids comprise the 
mainstay of symptomatic treatment, although confusion and 
constipation are common side effects of these treatments. An 
uncontrolled study in cancer patients receiving palliative care 
showed a marked reduction in dyspnea after a session of acu-
puncture. 249  Subsequent randomized, sham-controlled trials 
did not show signifi cant improvement in subjective sensa-
tion of dyspnea in advanced lung or breast cancer patients. 250  
However, two recent trials in patients with chronic obstruc-
tive pulmonary disease found that acupuncture may relieve 
dyspnea assessed subjectively 251  and objectively. 252  The lack 
of conclusive evidence supporting the effectiveness of acu-
puncture is balanced by the favorable safety record and the 
lack of other viable treatment options. Patients should be 
fully informed so that they know the potential risks, have 
realistic expectations, and know the fi nancial implications. 

 Fatigue following chemotherapy or radiotherapy, another 
major and common problem, has few reliable treatments in 
patients without a correctable cause, such as anemia. 253  In an 
uncontrolled trial of fatigue after chemotherapy, acupuncture 
reduced fatigue by 31% after 6 weeks of treatment. Among 
those with severe fatigue at baseline, 79% had nonsevere 
fatigue scores at follow-up, 254  whereas fatigue was reduced only 
in 24% of patients receiving usual care at another center. 255  

 Although acupuncture is commonly used to treat neu-
ropathy, most previous research was done in human immu-
nodefi ciency virus (HIV)-related neuropathy or diabetic 
neuropathy. An RCT of 239 patients with HIV-related 
peripheral neuropathy compared a standardized acupunc-
ture regimen with a control-point regimen. A reduction in 
pain scores was observed in both groups, with no signifi -
cant group differences. 256  Forty-six diabetic patients with 
chronic painful peripheral neuropathy were treated with 

a further reduction in the frequency of hot fl ashes was seen. 
The reduction in hot fl ash frequency persisted for up to 
6 months after completion of treatment. 241  Another random-
ized sham-controlled study was conducted in 103 women 
without cancer who were experiencing hot fl ashes. No signif-
icant difference in the percentage of residual hot fl ashes was 
observed between the two interventions. 242  In another RCT 
comparing true acupuncture, sham acupuncture, and usual 
care, there was a signifi cant decrease in the mean frequency 
of hot fl ashes across all groups. The two acupuncture groups 
showed a signifi cantly greater decrease than the usual-care 
group but did not differ from each other. 243  However, in a 
randomized, placebo-controlled study of 29 postmenopausal 
women with more severe symptoms (at least seven moder-
ate to severe hot fl ashes per 24 hours), true acupuncture 
produced a signifi cantly greater decrease in the severity but 
not the frequency of hot fl ashes when compared with sham 
acupuncture. 244  A small, randomized trial of acupuncture 
versus venlafaxine for women with breast cancer experienc-
ing hot fl ashes caused by tamoxifen found acupuncture to be 
as effective as venlafaxine in controlling hot fl ashes and not 
associated with the negative side effects of venlafaxine, which 
includes nausea, dry mouth, headache, insomnia, dizziness, 
double vision, constipation, fatigue, anxiety, feeling “spaced 
out,” and/or body spasms at night. 245  

 So far, the data do not show true acupuncture to be sig-
nifi cantly more effective than sham acupuncture in reducing 
hot fl ashes. However, in patients experiencing more severe 
symptoms who are not candidates for other interventions, 
it can be argued that a trial course of acupuncture treatment 
should be considered. 

   Recommendation 12: For patients who do not stop smoking 
despite use of other options or those suffering from symp-
toms such as cancer-related dyspnea, cancer-related fatigue, 
 chemotherapy-induced neuropathy, or post-thoracotomy pain, 
a trial of acupuncture may be helpful, but more clinical studies 
of acupuncture are warranted. Grade of recommendation: 2C    

  Rationale and Evidence 

 Smoking cessation has the largest impact on lung cancer 
prevention. Educational, behavioral, and medical interven-
tions are the mainstay for smoking cessation. The study of 
acupuncture has produced mixed results. A meta-analysis 
of 22 studies concluded that acupuncture is no more effec-
tive than placebo in smoking cessation. 246  However, the same 
meta-analysis found that acupuncture did no worse than any 
other intervention. 6  A randomized trial of 141 subjects tested 
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  Rationale and Evidence 

 Many epidemiologic studies demonstrate an association 
between diet and cancer incidence. Other than smoking ces-
sation and exercise, a healthy diet is perhaps the most impor-
tant lifestyle change a person can make to help reduce the 
risk of cancer. A recent document from the combined work 
of the American Institute of Cancer Research and the World 
Cancer Research Fund presents evidence and recommen-
dations on the role of food, nutrition, and physical activity 
in cancer prevention and survivorship. This expert report 
included thousands of studies and hundreds of experts 
worldwide. An independent panel of 21 world-renowned 
scientists assessed and evaluated the vast body of evidence 
and made the following recommendations in the report 
“Food, Nutrition, Physical Activity, and the Prevention of 
Cancer: Global Perspective”  260,261  : 

    1. Be as lean as possible without becoming underweight.  
   2. Be physically active for at least 30 minutes every day.  
   3.  Avoid sugary drinks. Limit consumption of energy-

dense foods (particularly processed foods high in 
added sugar, low in fi ber, or high in fat).  

   4.  Eat a variety of vegetables, fruits, whole grains, and 
legumes, such as beans.  

   5.  Limit consumption of red meats (such as beef, pork, 
and lamb) and avoid processed meats.  

   6.  If consumed at all, limit alcoholic drinks to two for 
men and one for women a day.  

   7.  Limit consumption of salty foods and foods processed 
with salt (sodium).  

   8. Do not use supplements to protect against cancer.  
   9.  It is best for mothers to breast-feed exclusively for up to 

6 months and then feed babies other liquids and foods.  
   10.  After treatment, cancer survivors should follow nutri-

tional recommendations for cancer prevention.     

  8. Nutritional Supplements 

 A nutritional supplement (also called dietary supplement) 
is a product that contains vitamins, minerals, herbs or other 
botanicals, amino acids, enzymes, and/or other ingredi-
ents intended to supplement the diet. The US Food and 
Drug Administration (FDA) has established special labeling 
requirements requiring that dietary supplements meet the 
following conditions: 

acupuncture in a single-arm study. Signifi cant improvement 
in symptoms was reported by 77% of patients; this is a much 
higher response than is usually expected from placebo. There 
was no signifi cant change in the peripheral neurologic exam-
ination scores. 257  No clinical trial of acupuncture for chemo-
therapy-induced neuropathy has been reported, although a 
recent small case series showed positive results. 258  

 If patients experience discomfort as a result of neuropa-
thy despite conventional treatment, it is not unreasonable 
to accept a patient’s choice to try acupuncture for symptom 
reduction. The lack of conclusive evidence supporting its 
effectiveness is balanced by the favorable safety record and 
the lack of other viable treatment options. Patients should 
be fully informed so that they know the potential risks, have 
realistic expectations, and know the fi nancial implications. 

   Recommendation 14: Research in diet and cancer prevention 
is based mainly on studies of populations consuming dietary 
components in whole-food form, with secure food supplies 
and access to a variety of food and drinks. Therefore, nutri-
tional adequacy should be met by selecting a wide variety 
of foods; dietary supplements are usually unnecessary. Grade 
of recommendation: 1B   

   Recommendation 13: Acupuncture should be performed only 
by qualifi ed practitioners and used cautiously in patients 
with bleeding tendencies. Grade of recommendation: 1C    

  Rationale and Evidence 

 Acupuncture needles are regulated as a medical device in the 
United States. They are fi liform, sterile, single use, and very 
thin (28–40 gauge). Insertion of acupuncture needles causes 
minimal or no pain and less tissue injury than phlebotomy or 
parenteral injection. Acupuncture performed by experienced, 
well-trained practitioners is safe. Only 6 cases of potentially 
serious adverse events were reported in a recent study of 
97,733 patients receiving acupuncture in Germany. They 
included exacerbation of depression, hypertensive crisis, vas-
ovagal reaction, asthma attack, and pneumothorax (collapsed 
lung). The most common minor adverse events included local 
bleeding and needling pain, both in < 0.05% of patients. 259  It 
is prudent to avoid acupuncture at the site of tumor or metas-
tasis, in limbs with lymphedema, in areas with considerable 
anatomic distortion from surgery, and in patients with severe 
thrombocytopenia, coagulopathy, or neutropenia. Cancer 
patients require certifi ed practitioners who are experienced in 
treating patients with malignant diseases.   

  7. Diet 

   Recommendation 15: It is recommended that patients be 
advised regarding proper nutrition to promote basic health. 
Grade of recommendation: 1B   
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   It is a product (other than tobacco) intended to supple- •
ment the diet and contains one or more of the follow-
ing: vitamins, minerals, herbs or other botanicals, amino 
acids, or any combination of the above ingredients.  
  It is intended to be taken in tablet, capsule, powder, soft- •
gel, gelcap, or liquid form.  
  It is not represented for use as a conventional food or as a  •
sole item of a meal or the diet.  
  It is labeled as a dietary supplement.    •

 Dietary supplements are usually natural products with a 
record of historical use. By law, the manufacturers are not 
allowed to claim that their product will diagnose, cure, miti-
gate, treat, or prevent a disease. However, patients often take 
them with such expectations. 

   Recommendation 16: Based on a current review of the litera-
ture, specifi c dietary supplements are not recommended for 
cancer prevention. Grade of recommendation: 1A   

  Rationale and Evidence 

 Epidemiologic studies over the past three decades have 
demonstrated that the wide geographic variation in can-
cer incidence and mortality rate can be attributed to varia-
tions in diet and other lifestyle factors.  262–267   Based on this 
epidemiologic evidence, several specifi c dietary compo-
nents used alone or in combination have been evaluated 
in preclinical studies that have corroborated this evidence, 
demonstrating an impact on the occurrence of cancer and 
disease progression. More recently, these nutrients have 
been tested in whole-food forms and as nutritional supple-
ments in early phase I and II clinical trials examining their 
role in preventing and inhibiting the development of pre-
invasive and invasive cancer and its progression. However, 
only a few RCTs have confi rmed the observations of epi-
demiologic studies and demonstrated some reduction in 
cancer risk. These promising studies need confi rmation 
in well-powered phase III clinical trials.  268,269   Other RCTs 
have resulted in null  270–276   or unexpected outcomes  262,269,277   
with nutritional supplementation and in some cases even 
increasing the risk of cancer and other diseases.  24,25,278–280   
Thus, based on the current review of the literature, spe-
cifi c dietary supplements are not recommended for cancer 
prevention. Nutritional adequacy should be met through 
the use of a wide variety of whole foods. However, cer-
tain populations may benefi t from the use of dietary 
supplements. 267  

   Recommendation 17: Evaluation of patients’ use of dietary 
supplements prior to the start of cancer treatment is recom-
mended. Also recommended are referral of cancer patients 
to trained professionals for guidelines on diets, nutritional 
supplementation, promotion of optimum nutritional status, 
management of tumor- and treatment-related symptoms, 
satisfaction of increased nutritional needs, and correction 
of any nutritional defi cits while on active treatment. Grade 
of recommendation: 1B   

   Recommendation 18: It is recommended that dietary supple-
ments, including botanicals and megadoses of vitamins and 
minerals, be evaluated for possible side effects and potential 
interaction with other drugs. Those that are likely to inter-
act adversely with other drugs, including chemotherapeutic 
agents, should not be used concurrently with immunother-
apy, chemotherapy, or radiation or prior to surgery. Grade of 
recommendation: 1B    

  Rationale and Evidence 

 Malnutrition is defi ned as the state of altered nutritional sta-
tus associated with increased risk of adverse clinical events 
such as complications or death. The etiology of malnutri-
tion in cancer may be tumor- or treatment-related (surgery, 
chemotherapy, radiation, and immunotherapy) or a result 
of inadequate intake or absorption, increased metabolic 
requirements imposed by disease, excessive loss of nutri-
ents and drug–nutrient antagonisms, relative intake of other 
nutrients, and increased demands. Malnutrition adversely 
affects QoL, limits or interrupts serial treatment, and may 
be life threatening if left untreated. This is the most com-
mon comorbidity in a cancer patient, with 30 to 87% of 
cancer patients diagnosed with malnutrition and 30 to 60% 
with protein-calorie malnutrition. Although it is logical to 
attempt to treat nutritional defi cits during cancer treatment 
by nutritional supplementation to reduce the possibility of 
malnutrition, limitations in the utility and safety of supple-
mentation have been identifi ed. 

 The use of antioxidants for cytoprotection and the decline 
in antioxidant status as measured by total radical antioxidant 
parameters has been demonstrated, but the benefi ts and 
risks of dietary supplements during cancer treatment are still 
controversial.  281–283   Some argue that antioxidants scavenge 
the reactive oxygen species integral to the activity of certain 
chemotherapy drugs, thereby diminishing treatment effi -
cacy. Others suggest that antioxidants may mitigate toxicity 
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been observed to ameliorate chemotherapy-induced diar-
rhea following chemotherapy with irinotecan. 289  Increasing 
knowledge on probiotics in cancer symptom management 
is exciting, but large-scale RCTs are needed to defi ne which 
probiotics (single strains or a combination) are most effective 
in specifi c treatments related to cancer. Well-designed RCTs 
are required to further defi ne the role of probiotics as preven-
tive and therapeutic agents during cancer treatment. 

 Folate is a water-soluble vitamin that has been shown 
to be important for cells and tissues that rapidly divide. 292  
Cancer cells divide rapidly, and drugs such as methotrexate 
that interfere with folate metabolism are used to treat cancer. 
As folic acid is an essential vitamin, there are several studies 
under way to determine if folic acid supplements can help 
control the side effects of methotrexate without decreasing 
its effectiveness in chemotherapy.  293,294   It is important for 
anyone receiving methotrexate to follow medical advice on 
the use of folic acid supplements. 

 Evidence from laboratory and clinical studies has 
 demonstrated that eicosapentaenoic acid (EPA), an  omega-3 
fatty acid, has antitumor and anticachectic effects.  295–298   
Studies in animal models have demonstrated that nuclear 
 factor kB (NF-kB) is upregulated in cancer cachexia, 
 increasing proteolysis and inducing apoptosis in myotubes. 
Several recent laboratory studies have shown that EPA may 
attenuate protein degradation by preventing NF-kB accu-
mulation in the nucleus.295 Nutritional supplementation 
alone has been unable to reverse the process of muscle wast-
ing because it arises from activation of the ubiquitin protea-
some pathway, which is independent of nutritional intake. 
It is only logical then to hypothesize that agents such as EPA 
that can inhibit NF-kB might stimulate recovery of muscle 
mass in this patient population and offer promise for the 
development of a molecularly based approach to treat can-
cer cachexia. In a recent systematic review of the current 
literature, Colomer and colleagues suggested that admin-
istration of omega-3 fatty acid (EPA and docosahexaenoic 
acid [DHA]) in doses of at least 1.5 g/d for a prolonged 
period in patients with advanced cancer is associated with 
improved clinical, biologic, and QoL parameters. 296  In other 
randomized clinical trials, administration of omega-3 fatty 
acid (EPA and DHA) capsules or supplements with EPA has 
been associated with weight stabilization, gain in lean body 
mass, and improvement in QoL markers in patients losing 
weight as a result of advanced pancreatic and head and neck 
cancers.  297–299   

 The concurrent use of nutritional supplements, especially 
high-dose antioxidants during cancer treatment, is not rec-
ommended without the guidance of the medical team. Lack 

and thus allow for uninterrupted treatment schedules and 
a reduced need for lowering chemotherapy doses.  281,283   In 
a systematic review of randomized trials reporting anti-
oxidant-based mitigation of chemotherapy toxicity, Block 
and colleagues observed that 24 of the 33 studies reported 
decreased toxicities from concurrent use of antioxidants with 
chemotherapy. 284  Nine studies reported no difference in tox-
icities between the two groups. Only one study (vitamin A) 
reported a signifi cant increase in toxicity in the antioxidant 
group. Five studies reported that the antioxidant group com-
pleted more full doses of chemotherapy or had fewer dose 
reductions than control groups. Statistical power and poor 
study quality were concerns with some studies. 

 In a systematic review of antioxidants and cancer ther-
apy, Ladas and colleagues reviewed more than 100 citations, 
of which 52 met their criteria and 21 were intervention tri-
als. 285  This review concluded that adequately powered trials 
among patients with a specifi c cancer diagnosis receiving a 
specifi c therapy are needed to make concrete recommenda-
tions regarding antioxidant nutritional supplements during 
cancer treatment. Similarly, in a meta-analysis of over 22 tri-
als focused on breast cancer, Greenlee and colleagues sum-
marized that the current evidence is insuffi cient to inform 
clinical and patient guidelines on the use of antioxidant sup-
plements such as vitamin C, vitamin E, antioxidant combina-
tions, and multivitamins and minerals during breast cancer 
treatment. 286  There is also insuffi cient evidence at present 
that selenium supplementation, a popular antioxidant used 
by cancer patients, alleviates the side effects of tumor-specifi c 
chemotherapy or radiotherapy treatments. 287  Also lacking is 
evidence that selenium improves the side effects of surgery, 
improves QoL in cancer patients, or reduces secondary lym-
phedema. Potential hazards of supplementing a trace mineral 
should be kept in mind. Systematic review of the evidence 
demonstrates that antioxidants do hold the potential for 
reducing dose-limiting toxicities, and large, well-designed 
RCTs of antioxidant supplementation concurrent with spe-
cifi c treatments and cancers are warranted. 

 Symptoms of acute radiation enteritis, dominated by 
diarrhea, occur in more than 70% of patients receiving pel-
vic irradiation, and supplements such as probiotics have been 
evaluated for this indication.  288–291   Prophylactic administration 
of probiotics reduced the incidence of acute radiation enteri-
tis in a large placebo-controlled trial. 288  Bowel mucosal injury 
associated with 5-fl uorouracil (5-FU) treatment might result 
in secondary lactose intolerance. 290   Lactobacillus  GG supple-
mentation is well tolerated and may reduce the frequency of 
severe diarrhea and abdominal discomfort related to 5-FU-
based chemotherapy. 290  Other probiotic treatments have 
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[Camptosar], topotecan [Hycamtin]), and vinca alkaloids 
(vincristine [Oncovin], vinblastine [Velban], vinorelbine 
[Navelbine]). They are sold as dietary supplements; however, 
they are rarely produced at the same high standards. Some 
herbs cause signifi cant side effects. Detrimental herb–drug 
interactions may occur. Finally, product inconsistency and 
contamination have been reported.  300,305   

 Most claims made by producers of herbal supplements 
are based on historical experience or laboratory studies 
unconfi rmed by clinical trials. Many herbs show direct anti-
tumor activity in vitro   or in animal experiments,  306,307   but 
translating preclinical to clinical use often fails because the 
active components, often unknown, are insuffi ciently potent 
or metabolized before reaching their target. The composi-
tion of herbs is complex, typically containing hundreds of 
constituents. Moreover, some herbal remedies function 
through the synergistic effects of their multiple constituents, 
hindering identifi cation of active ingredients. 

 Herbs and other botanical products that enhance 
immune function are especially popular among can-
cer patients and may prove useful in cancer treatment or 
 prevention. Some show immunomodulatory effects in 
preclinical studies, assisting tumor rejection or resistance 
to pathogens.  308–310   However, echinacea, the most popular 
immune-boosting herb in the United States that is used 
commonly to treat colds, showed disappointing results in 
RCTs.  311–314   These and other botanical research results have 
been controversial as questions have been raised about dose 
and species used (eg,  Echinacea purpurea  versus  Echinacea 
angustifolia ). 315  

 Because botanicals contain biologically active con-
stituents, they carry health risks if not used properly. The 
botanical kava kava, for example, proved more effective than 
placebo in treating anxiety, stress, and insomnia  316,317   and was 
considered a viable alternative to benzodiazepines because 
of its benefi ts and the absence of potential dependency and 
addiction. However, some case reports associate this herbal 
remedy with severe hepatotoxicity, resulting in liver failure 
and death in a small number of patients. 318  

 Historically, herbal medicine has been practiced by those 
with at least some knowledge of their side effects. Today, 
however, many herbal and other botanical products are read-
ily available to US consumers under the Dietary Supplement 
Health and Education Act of 1994, which regulates them 
only as food supplements and requires no previous stud-
ies of safety and effi cacy. A few herbal products have been 
removed from the market by the US FDA because of adverse 
events. A recent example is ephedra as its sympathomimetic 
activity has been associated with cardiovascular complica-
tion, including death. 

of effectiveness, safety data, potential drug–nutrient interac-
tion, quality control, and adulteration of nutritional supple-
ments are major issues that need to be considered. 300  

   Recommendation 19: For cancer patients who wish to use 
nutritional supplements, including botanicals for purported 
antitumor effects, it is recommended that they consult a 
trained professional. During the consultation, the profes-
sional should provide support, discuss realistic expectations, 
and explore potential benefi ts and risks. It is recommended 
that use of those agents occur only in the context of clinical 
trials, recognized nutritional guidelines, clinical evaluation 
of the risk/benefi t ratio based on available evidence, and close 
monitoring of adverse effects. Grade of recommendation: 1C    

  Rationale and Evidence 

 The use of biologically based complementary therapies, such 
as herbs and other dietary supplements, is popular among 
cancer patients.  17,18,301   Most users expect the supplements to 
help cancer treatment or reduce side effects, but such expec-
tations are often unrealistic and unmet. 18  The purported 
benefi ts of supplements are usually supported by preclinical 
studies. Although some have been evaluated in clinical trials, 
small numbers of participants, design problems, and mixed 
outcomes produce limited conclusions. The concurrent use 
of supplements, especially high-dose antioxidants or com-
plex botanical agents, during chemotherapy or radiation 
therapy can be problematic because of drug–supplement 
interaction.  302,303   Because of their chemical structure, some 
botanicals may have adverse effects in perioperative use. 
Their antiplatelet activity may increase bleeding tendency; 
they may produce gastrointestinal distress, hepatotoxicity, 
and nephrotoxicity; and they can have a synergistic effect 
when combined with opioid analgesics or central nervous 
system depressant drugs. 304  Quality control and adulteration 
of dietary supplements are additional issues that need to be 
considered. 300  

 Cancer patients, especially those with advanced disease and 
poor prognosis, want to explore all treatment options, includ-
ing the use of botanicals or other natural products, in the 
hope that those agents may produce therapeutic effects, often 
based on antitumor effects observed in preclinical studies. 
Botanicals and other natural products are a valuable resource 
for the development of therapeutic agents when they are care-
fully studied for safety and effi cacy. About one-quarter of all 
prescription drugs contain active ingredients derived from 
plants, including several chemotherapeutic agents (paclitaxel 
[Taxol], docetaxel [Taxotere]), camptothecins (irinotecan 
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benefi t in taking a standard multivitamin and mineral sup-
plement that contains approximately 100% of the Dietary 
Reference Intake because of tumor- and treatment-related 
symptoms that may compromise nutritional intake or 
use.  327,328   Research among children with cancer demonstrated 
that diets were inadequate in vitamins C and E and total car-
otenoids. In this same study, diets with suffi cient vitamin E 
were associated with lower risk for infection, and diets 
adequate in vitamin C were associated with fewer delays in 
treatment related to low blood counts. 329  As with nutritional 
supplementation during treatment, survivors must be eval-
uated for supplement use and referred to an appropriately 
trained professional for evaluation of appropriateness to meet 
specifi c nutritional needs and correction of any nutritional 
defi cits (ie, bone loss requiring calcium and/or vitamin D 
supplementation), as indicated. In fact, increasing evidence 
suggests that vitamin D 

3
  and calcium supplementation may 

have a variety of health benefi ts for cancer risk reduction 
and other common medical conditions experienced by the 
elderly. For older cancer survivors, nutritional supplements 
may reduce nutrient inadequacies, although survivors who 
use supplements are the least likely to need them.  165,330      

  Indications for Future Research 

 Despite the long history of most complementary thera-
pies, rigorous scientifi c research is a recent phenomenon. 
This research is limited by a lack of suffi cient funding, a 
lack of qualifi ed investigators, and methodological and 
ethical issues unique to studying complementary therapies. 
Therefore, gaps in research are the norm rather than the 
exception in this fi eld. Many complementary therapies were 
derived from traditional medical systems and were used his-
torically to treat almost every ailment. Only a few of these 
modalities have been evaluated with scientifi c research tools. 
More comprehensive evidence-based recommendations will 
become feasible when the research expands as anticipated. 
Once a suffi cient evidence base is available for individual 
interventions, research into the potential synergy of whole 
systems can be considered. 

 We view the following as high-priority areas for research: 
(1) complementary therapies in the management of symp-
toms or disease processes for which current treatment 
options are not satisfactory; (2) mechanisms of action based 
on contemporary biomedical science; (3) defi nitive database 
of drug–supplement interactions; and (4) new cancer thera-
pies derived from botanicals, supplements, and other nat-
ural products for cancer treatment or for synergistic effect 
when combined with conventional medicine. Given that 
some nutritional patterns have been associated with cancer 

 Herbs may attenuate or lessen the effect of a drug 
either by direct action on its target or by altering its 
pharmacokinetics.  23,319   Herbs such as feverfew, garlic, ginger, 
and ginkgo have anticoagulant effects and should be avoided 
by patients on warfarin, heparin, aspirin, and related agents. 
Patients on tamoxifen or aromatase inhibitors should not 
use red clover, dong quai, and licorice because of their phy-
toestrogen components. St. John’s wort was a popular prod-
uct for depression, at least equivalent in effi cacy to tricyclic 
antidepressants and SSRIs in mild to moderate depression 
and with a side-effect profi le superior to both.  320,321   St. John’s 
wort induces cytochrome P-450 CYP3A4. Reduced plasma 
levels of SN38, an active metabolite of irinotecan, have been 
reported following simultaneous use. 322  Such metabolic 
interactions preclude St. John’s wort for patients on medica-
tions metabolized by CYP3A4. 323  

 Although not an herb, grapefruit juice was shown to 
signifi cantly increase the plasma level of many prescription 
drugs. Further study found that grapefruit furanocoumarin 
derivatives inhibit intestinal CYP3A4, which consequently 
increases the bioavailability of drugs that are substrate to 
fi rst-pass metabolism by this enzyme.  324,325   

   Recommendation 20: As with nutritional supplementation 
during treatment, survivors should be evaluated for supple-
ment use and referred to a trained professional for evaluation 
to meet specifi c nutritional needs and to correct nutritional 
defi cits as indicated. For older cancer survivors, nutritional 
supplementation may reduce nutrient inadequacies, although 
survivors who use supplements are usually the least likely to 
need them. Grade of recommendation: 2B    

  Rationale and Evidence 

 A majority of cancer survivors (40–74%) reported taking sup-
plements, the most predominant being multivitamins, calcium 
and vitamin D, and antioxidants.  19,326   In a systematic sum-
mary of 32 studies published between 1999 and 2006 assessing 
vitamin and mineral supplement use among US adult cancer 
patients and survivors, it was observed that supplement use is 
widespread among cancer patients and long-term survivors. 
In studies combining different cancer sites, 64 to 81% of sur-
vivors reported using any vitamin or mineral supplements 
and 26 to 77% reported using any multivitamins. 326  

 Based on observational fi ndings regarding the use of 
minerals and vitamins for cancer prevention, large doses of 
vitamins, minerals, and other dietary supplements are not 
recommended in the survivor population.  25,165,278   However, 
specifi c populations may benefi t from taking dietary supple-
ments. During and after cancer treatment, there is a probable 
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prevention, the potential role of nutrients in the prevention 
of recurrence, metastasis, and/or second primary tumors 
warrants further research. 

 Cancer care is multifactorial and patient centered. It 
constitutes a complex package of interventions, including 
supportive and self-care, that cannot be evaluated in isola-
tion. There is an increasing recognition of the need to move 
beyond a limited focus on diagnosis and treatment. A new 
research framework is required to address the complexi-
ties of cancer care, one that will incorporate comprehensive 
simultaneous approaches that enhance well-being. Such a 
framework would include both qualitative research meth-
ods (eg, in-depth interviews, focus groups) and quantita-
tive designs (observational research and, when appropriate, 
intervention research). 8   

  Conclusions 

 Integrative oncology is an approach that fosters the physical, 
mental, and spiritual well-being of cancer patients by inte-
grating evidence-based, adjunctive complementary therapies 
and mainstream care, using a multidisciplinary approach. 
The “unoffi cial” use of complementary and alternative ther-
apies is common among cancer patients. These therapies 
are diverse in their origin, theory, practice, safety, and effi -
cacy. Some therapies have been helpful in reducing symp-
toms. These complementary therapies (used as adjuncts to 
mainstream treatment) are being increasingly integrated 
into regular oncologic care, as in the practice of integrative 
oncology. Dietary supplements, herbs, and other botanicals 
can be problematic because of their potential adverse effects 
or interactions with chemotherapy, radiotherapy, or surgery 
but may be benefi cial when patients are not undergoing these 
treatments. However, therapies promoted as “alternatives” 
to take the place of mainstream cancer treatment endanger 
patients, who then forego effective treatments. It is important 
for everyone involved to help patients assess complementary 
and alternative therapies appropriately to receive benefi t 
while avoiding harm. A patient-centered approach should be 
used to address concerns and needs, including a risk/benefi t 
discussion and incorporation of reliable sources of infor-
mation as tools. After examining the levels of evidence and 
the risks and benefi ts from reliable sources, specifi c advice 
should be provided.  

  Summary of Recommendations 

  The Clinical Encounter 

 Advantages: good clinical practice 
 Limitations: none 

  Recommendation 3 : Mind-body modalities are recom-
mended as part of a multidisciplinary approach to reduce 
anxiety, mood disturbance, and chronic pain and improve 
QoL. Grade of recommendation: 1B 

  Recommendation 5 : For cancer patients experiencing anxiety 
or pain, massage therapy delivered by an oncology-trained 
massage therapist is recommended as part of multimodality 
treatment. Grade of recommendation: 1C 

  Recommendation 1 : Inquire about the use of complementary 
and alternative therapies as a routine part of initial evalua-
tions of cancer patients. Grade of recommendation: 1C 

  Recommendation 2 : All patients with cancer should receive 
guidance about the advantages and limitations of comple-
mentary therapies in an open, evidence-based, and patient-
centered manner by a qualifi ed professional. Patients should 
be fully informed of the treatment approach, the nature of 
the specifi c therapies, potential risks/benefi ts, and realistic 
expectations. Grade of recommendation: 1C  

  Mind-Body Medicine 

 Advantages: safe, good evidence 
 Limitations: time consuming 

  Recommendation 6 : The application of deep or intense pres-
sure is not recommended near cancer lesions or enlarged 
lymph nodes, radiation fi eld sites, medical devices (such as 
indwelling intravenous catheters), or anatomic distortions 
such as postoperative changes or in patients with a bleeding 
tendency. Grade of recommendation: 2B  

  Recommendation 4 : Support groups, supportive/ expressive 
therapy, cognitive-behavioral therapy, and cognitive-
 behavioral stress management are recommended as part of 
a  multidisciplinary approach to reduce anxiety, mood dis-
turbance, chronic pain, and improve QoL. Grade of recom-
mendation: 1A  

  Touch Therapies 

 Advantages: safe, skills readily available 
 Limitations: none 
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  Diet and Nutritional Supplements 

 Advantages: interest the most patients 
 Limitations: potential adverse effects 

  Recommendation 7 : Regular physical activities can play many 
positive roles in cancer care. Patients should be referred to a 
qualifi ed exercise specialist for guidelines on physical activ-
ity to promote basic health. Grade of recommendation: 1B (1A 
for breast cancer survivors post-therapy for QoL)  

  Recommendation 8 : Therapies based on a philosophy of 
bioenergy fi elds are safe and may provide some benefi t for 
reducing stress and enhancing QoL. There is limited evidence 
as to their effi cacy for symptom management, including 
reducing pain and fatigue. Grade of recommendation: 1B for 
reducing anxiety; 1C for pain, fatigue, and other symptom 
management  

  Recommendation 12 : For patients who do not stop smoking 
despite use of other options or those suffering from symptoms 
such as cancer-related dyspnea, cancer-related fatigue, chemo-
therapy-induced neuropathy, or post-thoracotomy pain, a trial 
of acupuncture may be helpful, but more clinical studies of acu-
puncture are warranted. Grade of recommendation: 2C 

  Recommendation 13 : Acupuncture should be performed only 
by qualifi ed practitioners and used cautiously in patients with 
bleeding tendencies. Grade of recommendation: 1C  

  Recommendation 14 : Research in diet and cancer prevention 
is based mainly on studies of populations consuming dietary 
components in whole-food form, with secure food supplies 
and access to a variety of food and drinks. Therefore, nutri-
tional adequacy should be met by selecting a wide variety of 
foods; dietary supplements are usually unnecessary. Grade of 
recommendation: 1B 

  Recommendation 15 : It is recommended that patients be 
advised regarding proper nutrition to promote basic health. 
Grade of recommendation: 1B 

  Recommendation 16 : Based on a current review of the litera-
ture, specifi c dietary supplements are not recommended for 
cancer prevention. Grade of recommendation: 1A 

  Recommendation 9 : Acupuncture is recommended as a com-
plementary therapy when pain is poorly controlled, when 
nausea and vomiting associated with chemotherapy or surgi-
cal anesthesia are poorly controlled, or when the side effects 
from other modalities are clinically signifi cant. Grade of rec-
ommendation: 1A 

  Recommendation 10 : Acupuncture is recommended as a 
complementary therapy for radiation-induced xerostomia. 
Grade of recommendation: 1B 

  Recommendation 11 : Acupuncture does not appear to be more 
effective than sham acupuncture for treatment of  vasomotor 
symptoms (hot fl ashes) in postmenopausal women in gen-
eral. In patients experiencing severe symptoms not amenable 
to pharmacologic treatment, however, a trial of acupuncture 
treatment can be considered. Grade of recommendation: 1B 

  Energy Therapies 

 Advantages: safe 
 Limitations: no good evidence 

  Acupuncture 

 Advantages: good evidence 
 Limitations: skills not always readily available 

  Physical Activity 

 Advantages: good evidence, safe 
 Limitations: none 

  Recommendation 17 : Evaluation of patients’ use of dietary 
supplements prior to the start of cancer  treatment is recom-
mended. Also recommended are referral of cancer patients 
to trained professionals for guidelines on diets, nutritional 
supplementation, promotion of optimum nutritional status, 
management of tumor- and treatment-related symptoms, 
satisfaction of increased nutritional needs, and correction of 
any nutritional defi cits while on active treatment. Grade of 
recommendation: 1B 
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