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COMPLEMENTAR Y & ALTERNATIVE CANCER THERAPIES

Complementary and Alternative Medicine in
the Treatment of Cancer: Current Research
and Future Directions
by Orner Kucuk, M.D., EA.C.N.

he term "alternative
cancer therapy"
refers to clinically
unproven treat­
ments that are used
in place of conven­
tional cancer treat­
ments, while the

term"complementary therapy" is
attributed to such treatments when
they are used as adjuncts to con­
ventional therapy. These treat­
ments may enhance, interfere, or
have no interactions with standard
cancer therapy. Some complemen­
tary and alternative medicine
(CAM) treatments may provide
symptom control and palliation
with minimal or no side effects.
However, CAM treatments may
have dangerous adverse effects or
potentially interfere with standard
therapy. In addition, if used alone,
they may indirectly harm the
patient by delaying clinically
proven standard treatments.

Complementary cancer therapies
have recently received considerable
attention in the scientific and med­
ical community. The National
Center for Complementary and
Alternative Medicine (NCCAM) at
the National Institutes of Health
(NIH) is dedicated to research
investigating these therapies.
Although CAM therapies have
been used for many years, few well­
designed, properly conducted clini­
cal studies have investigated their
efficacy and adverse effects. Many
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physicians treating cancer patients
have little knowledge of alternative
therapies and, therefore, frequently
discourage their use by patients.
More recently, however, reports of
CAM treatments have begun to
appear in medical journals, and
research programs for CAM thera­
py have been developed by several
comprehensive cancer centers.

NIH listed the following CAM
research areas in a recent Request
for Applications (RFAs):
• Alternative medical systems,
which include traditional oriental
medicine (acupuncture, herbal med­
icine, oriental massage, and qi gong,
or vital energy); ayurveda (India's
traditional system of medicine that
places equal emphasis on body,
mind, and spirit, and strives to
restore the innate harmony of the
individual); other traditional med­
ical systems such as those developed
by Native American, Aboriginal, or
African cultures; homeopathy; and
naturopathy
• Manipulative and body-based
systems, such as chiropractic, osteo­
pathic, or unconventional applica­
tions of integrated conventional and
physical therapies, including
massage therapy
• Biofield therapy, such as energy
healing and intentional effects on
living systems
• Bioelectromagnetics, such as
diagnostic and therapeutic applica­
tion of electromagnetic (EM) fields,
including pulsed EM fields, magnet­
ic fields, direct current fields, and
artificial light therapy
• Pharmacologic therapies,
such as metabolic therapies and
immunoaugmentative therapies as
used by CAM practitioners or the
public, including antineoplastons
(medium- or small-size peptides and
amino acid derivatives that are taken

orally or injected, and are said to
form a defense against cancer),
enzyme therapies, the Revici system
(which focuses on improving the
balance between anabolic and cata­
bolic activities, using injectable sele­
nium, calcium, and copper), or 714X
(a camphor rich in nitrogen) therapy
• Herbal medicine, such as
echinecea, gingko biloba, and other
herbals
• Mind-body medicine, such as
transcendental meditation, imagery,
hypnosis, biofeedback, music thera­
py, yoga, spirirueliry, and biological
effects of consciousness
• Orthomolecular medicine, such
as the use of products that may be
used as nutritional and food supple­
ments, such as ultra-high doses of
magnesium, co-enzyme Q-I0 (an
antioxidant), carnitine (an amino
acid), melatonin, or vitamins, when
investigated for therapeutic or
preventive purposes.

Despite the widespread use of
CAM treatments,' little data are
available to demonstrate the safety,
efficacy, and mechanisms of these
therapies. The U.S. Office of
Technology Assessment issued a
report urging a systematic analysis
of alternative treatments and their
effects on major disease, health, and
weliness (U.S. Office of Technology
Assessment, OTA-H-405, 1990,
p. 225). To promote high-quality
research of CAM, the National
Center for Complementary and
Alternative Medicine (NCCAM),
the National Cancer Institute
(NCI), and the National Heart,
Lung, and Blood Institute (NHLBI)
recently funded 11 centers for CAM
research. Such centers will provide
the resources necessary for the rig­
orous scientific investigation of
CAM. Research conducted at these
centers is expected to examine the
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potential efficacy, effectiveness,
safety. and validity of CAM prac­
dcee, as well as the physiological or
p'ycholog;c,J mechanisms underly­
Ing or contributing to the effeces of
these practices.

Someof the research topics for
CAMtherapies listed in the NIH
RFA includ e: prevention; modifica­
tio n of disease course; supportive
care or symptom management
(including paincontrol); maru.ge­
menc of chemotherapy. surgery. or
radiation induced side-effects; and
issues involved in improving quali ty
of lifeof cancersurvivors.
Multidisciplinary approaches to
study the molecular and cellular
basis of the mechanism of action of
CAM therapies in cancer are need­
ed, and collaborationsbetween clin­
leal investigators and basic scientists
art:crucial.Areas of CAM research
include:
• Unconventional adjuvant nu tri­
tional approachesthateither aug­
ment the therapeutic effect ofcon­
ventional therapies or ameliorate
side effects
• Elucidation and systematic evalu­
anon of themechanisms of action
andpotential clinical si~cance of
drug-botanical interactions
• Comparative analyses of thera­
peutic indexes of wholebotanical
productsvenus specific isolared
compounds from these products
with known anticanceractivity
• Studies of the potential effect of
mind-body modalities (e.g. relax­
ation, imagery, meditation, psy­
chosocial support groups, or psy­
chotherapy) on physiologicend
points (e.g., immune parameters) or
diseaseparameters, such as response
rate to conventional therapy, dis­
ease-freesurvival, or overall survival
• Cancer chernopreventicn studies
that are oriented to unpurifted,
whole natural substances, such as
soy productsor herbal extracts
• Studies to evaluate the potential
interaction of antioxidant com­
pounds and. conventional
chemotherapy and/or radiation
lherapy.

O ncologistsare aware that their
patients useCAM. Ascancer inci­
dence rates and survival time
increase, use of CAM will likely
increase. Richardsonand colleagues"
assessed the prevalence and predic­
tors of CAM use among cancer
patients attending the outpatient
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clinics at The University of Texas
M.D. Anderson Cancer Center,
Houston, Tex. Of the 4S3 partici­
pants, 99 percent hadhurd of
CAM. orthose,83 percent had
used at least one CAM~proach.

Use was grntest for spintual prac­
tices (81 percent). vitamins and
herbs (63 percent). and movement
and physical tberapies (59 percent).
The researchers found that women,
younger patients. and those who
had undergone cancersurgery or
who were poor were more likely to
use alternative treatmeers, Mon of
the participants expected CAM to
improve their quality of life (77 per­
cent), boost their immune system
(71 percent), prolong life (63 per­
cent), or relievesymptoms (44per­
cent). However, about 38 percent
expectedC AM therapies to cure
their disease. Despite high hopes for
CAM, about 60 percent of partici­
pants said that they had not dis­
cussed the topic: of alternative and
complementary medicine with a
physician. Theauthors concluded
that "given the number of patients
combining vitaminsand herbs with
conventional treatments, the oncol­
ogy community must improve
patient-provider communication,
offer reliable information to
patients, and initiate research to
determine possible drug-herb-vita-. . . .
nun IDter"aCUODS.

Nam and colleagues) determined
the prevalence and patterns of the
use of complementary therapies
amongpatients with prostate cancer
and those at high risk for the dis­
ease. Of the patientspresenting to
urology climes and the support
group, 27.4 and 38.9percent with,
and 25.8 and 80 percent at high risk
for prostate cancer. respectively,
used some form of CAM. Since
some CAM therapies usedby
prostate cancer patients may include
herbs. such as pC-SPES,4 and phy­
tochemicals, such as lycopene" and
soy isoflavoncs" with potent biolog­
ical effects, obtaining accurate inter­
marionfrom patients regarding their
CAM use is important.

PllYTOCIlEMICA1S IN CAHCIIl
~ AND 11IIA1IIEKr
One area of activeCAM research is
the use of phytoehemicals in the
prevention and treatment of cancer.
The rationale for the use of phyto­
chemicals in cancer prevention
comes from epidemiological studies

demonstrating decreasedcancer risk
associated with increased consump­
tion of fruits, vegetables, and specif­
ic phytcchemicals. Fruits, vegeta­
bles,.and other plants contain many
potentiallycancer-preventive
compounds.

Large clinicalstudies'have been
conducted and more trials are
planned to study the cancer-preven­
tive effects of specificmicrcnutri­
enta and phytochemicals, Well­
designed clinical trialsare necessary
10 determine whether a micronutri­
ent confersbenefit or risk in the tar­
get population. The importance of
conducting clinical chemopreven­
tion trials hasbecome very clear
recently when several clinicaltrials
showed that the agents hypothe­
sized to prevent cancer did exactly
the opposite.7,1 A largechemopre­
vendee study conducted to deter­
mine whether beta-carotene and/or
alpha-tocopherol would prevent
lung cancer showed that beta­
carotene supplementation mcnauJ
the risk of lung c:ancer.7 These una­
peered results highlight the impor­
tance of conducting well-designed,
prospective, randomized clinicaltri­
al, before making recommendations
to the public regarding the we of
supplements.

IIEl'ACAIICI1ENE PARADOX
Epidemiologicalstudies have con­
sisremlyshown that increased
intake of fruits and vegetables,
which ate rich in carotenoids, is
associated with decreasedrisk of
lung cancer. Sincelung canceris
caused by smoking. which is a pro­
oxidant, and since smokers have
decreasedserum levels of beta­
carotene and other antioxidants,
supplementing the diet with beta­
carotene in smokers to prevent the
development of lung cancer was a
reasonable strategy. However, a
well-designed.Iarge clinicalstudy
conducted in Finland found. just the
opposite/ This unexpected result
might have been due to the: para·
doxical pro-oxidant effect of beta­
carotene in lungs where the oxygen
tension ishigh. This information
hearne availableonly recently and
was noe known at the time the
study was designed. Studieshave
shown that beta-carotene, at high
concentrations, has a pro-oxidant
effect when the oxygen pressure is
also high.' Therefore, in lungs
where the oxygen tension is high,
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administeringlargedoses of beta­
carotene may lead to oxidative
DNA damageand higher incidence
of cancer. Furthermore, beta­
carotene and tobacco smoke interact
to increase activator prorein-t (AP·
t) production in ferret lungs.lo
Overexpression of AP-l is positive­
1y associated withsquamous meta­
plasiain lung tissue.This increased
production of AP-l may also
explainthe increased risk of lung
cancerwith beta-carotenesupple­
mentation in current smokers but
not in current non-smokers.

ANTIOXIDANT USE DURING
ClEMOlHERAPY ORRADIATION
Recent articleshavecautioned and
discouragedthe use of antioxidant
supplements during radiation and
chemotherapy primarily because of
the theoreticalpossibility that
antioxidants may interferewith the
therapeuticefficacy of radiation and
chemotherapy.'! Since antitumor
effectsof radiation therapy and cer­
tain chemotherapeuticagents have
been attributed to generation of
oxygenfree radicals,there is some
concern regardingpotential interfer­
ence that may be caused by antioxi­
dant micronutrients taken by
patients during therapy. Although
theoreticallyplausible,no reponed
human clinical trials have yet shown
this potential adverseeffect.To the
contrary, there are examples of
antioxidants preventing the toxici­
ties of radiation'! or chemotherapy'!
while not affecting their antitumor
effects. Sincesupplement use is
prevalent among cancerpatients and
there is potential for negative inter­
actions between supplementsand
anticancer therapy, clinical trials
investigating these potential interac­
tions should be conducted. Until
clinicaldata becomeavailable, rec­
ommendations should not be made
one way or another, and caution
should be exercised in the use of
any high-dose chemical that has
the potential to interact with
chemotherapy or radiation therapy.

SOY ISMLAVONElI;
TOUSEOR NOT?
Similarly, some physiciansdiscour­
agethe use of soy products by
women who havebreast cancer,
becauseof possibleestrogeniceffect
of soy isoflavones. However, many
physiciansprescribe tamoxifen
and/or estrogen replacementthere-
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py for the samewomen.The con­
cerns about soy phytoestrogen use
in the breast cancersetting are not
basedon clinical data, sinceno clini­
cal studieshaveshown increased
risk of canceror poor outcome in
women with breastcancer who are
taking dietary soy products. To the
contrary, in Japan,where soy con­
sumption is much higher than the
United States,the risk of breast can­
cer is lower, and the outcome of
treatment is better than that in the
United Statesin similarlytreated
women."

Because of the U.S.Food and
Drug Administration approval of
soy products as "heart disease pre­
ventive" foods in October 1999, the
consumption of soy products is
likely to increase in the U.S.popula­
tion. This increase will likelyinclude
a substantial number of women who
are at risk for breast cancer or have
activebreast cancer or had cured
breast cancer.Somewomen will be
on tamoxifenor raloxifene for pre­
vention or treatment of breast can­
cer. Sincesoy isoflavones bind to
estrogen receptors, potential inter­
actions with ramoxifen, raloxifene,
or other molecules that bind to
estrogen receptors are possible.
Thus, it is important to investigate
the soy isoflavone compounds in
breast cancer aswell as prevention
and treatment in other cancers.
Keep in mind that soy isoflavones
are not only antiestrogenidproes­
trogenic, but they alsohaveantioxi­
dant, antiproliferative, anti-inflam­
matory, and pro-apoptotic effects in
cancer cells,which may provide
additional mechanisms for their
potential anticarcinogenic effects.
Current recommendations to
healthy individuals aswell as
patients include caution in usingsoy
isoflavone supplementsuntil clinical
trials are completed.However, there
is no good reason to discourage
people from eatingwhole soy prod­
ucts, such as roasted soy nuts or
tofu, or drinking soy milk.Clinical
researchwith soy foods andior soy
isoflavones in patientswith breast
cancer or in individuals at high risk
for breast cancershould be a high
priority. ~
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