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Summary

Purpose: Complementary and alternative medicine (CAM)
products are increasingly used because they are perceived
as natural, relatively low-cost and probably effective ther-
apies for various diseases including cancer. We aimed to
determine the quantity and major characteristics of recent
herbal/alternative medicine trials registered in clinicaltri-
als.gov in patients with cancer.

Methods: “Cancer AND (herbal OR complementary OR
alternative)” key words were used to query clinicaltrials.
gov (access date 17 April 2015). From the results, 163 trials
which have been conducted in patients with the diagnosis of
cancer were identified and included in this analysis.
Results: At the date of access, 72 trials were completed, 37
trials were still recruiting patients and 10 trials had been
withdrawn. Most common cancer type was breast cancer.
Eighty-eight percent of trials were interventional and 60%
of trials were randomized. The rate of new trial submission

Introduction

CAM refers to the use of non-mainstream
practice together with (complementary) or in
place of (alternative) conventional medicine. It
includes the use of herbs, homeopathy, acupunc-
ture, yoga, relaxation, meditation, massage, etc.
The National Center for Complementary and In-
tegrative Health (NCCIH) of USA uses the term
“complementary health approaches” for practices
and products of non-mainstream origin and “in-
tegrative health” for incorporating complemen-
tary approaches into mainstream health care [1].
Patients’ demand on CAM products is increasing
because they perceive these products as natural,

were similar for 5-year periods after 2000. The majority
of the trials were conducted in United States of America
(55%) and People’s Republic of China (11%). Nine and 4 of
37 recruiting trials were recorded as phase 11 and phase 111,
respectively. When browsing was restricted to “recruiting”
and ‘interventional” studies, the ratio of herbal/comple-
mentary treatment trials to all chemotherapy trials was
1.8 %.

Conclusion: CAM research in patients with cancer is cur-
rently limited, both in terms of quantity and quality. Until
high quality scientific and clinical research establishes safe-
ty and efficacy of CAM practices, physicians should rigor-
ously inform patients and the public on potential risks and
caveats associated with CAM practices.
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relatively low-cost and probably effective thera-
pies for their diseases. Sales of herbal dietary sup-
plements in the United States increased by 7.5%
in 2015, totaling an estimated 6.92 billion USD
according to a new market report by the Ameri-
can Botanical Council [2]. In 2010, United States
spent an estimated 125 billion USD on cancer care
[3] while herbal supplement market was 5 billion
USD at the same time [2], which is roughly 4% of
cancer care expenditure. Worldwide expenditure
is estimated to be 60 billion [4]. A recent study
identified at least 300,000 CAM providers in the
European Union (EU), 48% being medical doctors
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and 52% non-medical practitioners. This number
is the two thirds of the total number of general
practitioners in the EU [5].

Patients with cancer also have a very high
prevalence of herbal use. Most of the patients do
not share information with their doctors on using
CAM. Twenty-five to 47% of the cancer patients
living in North America and 17 to 45% of those
in various European countries report using CAM
[6-8]. A recent survey in Turkey found that 68%
of the patients with cancer reported using herbs,
and only 24% of these users had consulted or dis-
cussed this with a physician [9].

On the other hand, the number and quality
of clinical trials conducted with these remedies
is disproportionally low. Most patients confident-
ly use these products because they are labeled as
“natural®’ and are effective as they have “stood the
test of time”. However, evidence showing their
efficacy and safety, and fulfilling requirements
of the contemporary medical research is limited
for most of these practices, including insufficient
number of randomized controlled trials and poor
quality of conduct. In this analysis, we aimed to
determine the quantity and major characteristics
of recent herbal/alternative medicine trials regis-
tered in clinicaltrials.gov in patients with cancer.

Methods

ClinicalTrials.gov is affiliated to National Insti-
tutes of Health and is a registry and results database of
publicly and privately supported clinical studies of hu-
man participants conducted around the world. “Cancer
AND (herbal OR complementary OR alternative) “ key
words were used to query this database (access date
17 April 2015). From the results, 163 trials which have
been conducted in patients with the diagnosis of can-
cer were identified and included in this analysis. Sev-
eral characteristics of the trials, phase, patient group,
sponsor, time period and interventions were analyzed
with descriptive statistics using SPSS 20.0. Chi-square
test was used to compare trial features in different time
periods. A p value of less than 0.05 was considered
statistically significant.

Results

Characteristics of the trials are shown in Ta-
ble 1. At the date of access, 72 trials were complet-
ed, 37 trials were still recruiting patients and 10
trials had been withdrawn. Most common cancer
type was breast cancer. Eighty-eight percent of
trials were interventional and 60% were random-
ized. The rate of new trial submission was similar

Table 1. Characteristics of the CAM trials in patients
with cancer registered in clinicaltrials.gov

All trials Recruiting trials
n (%) n (%)
Total trial number 163 (100) 37 (100)
Status
Recruiting 37 (22.7)
Terminated 8 (4.9)
Completed 72 (44.2)
Withdrawn 10 (6.2)
Active, not 21 (12.80)
recruiting
Other 15(9.2)
Cancer type
Breast 50 (30.2) 11 (29.7)
Lung 12(7.3) 3(8.1)
Colorectal 15(9.2) 4 (10.8)
Other 46 (28.2) 9 (24.3)
General (not 40 (24.5) 10 (27.1)
specified)
Phase
1 12 (7.3) 0 (0.0)
1+2 15(9.2) 3(8.1)
2 45 (27.6) 9 (24.3)
2+3 3(1.8) 1(2.7)
3 13 (8.0) 4 (10.8)
4 4 (2.5) 0 (0.0
Not stated 69 (43.3) 20 (54.0)
Age group
Adult 143 (87.7) 31 (83.8)
Child 2(1.2) 1.7)
Adult+child 18 (11.1) 5(13.5)
Sponsor
NIH 61 (37.4) 9 (24.3)
Industry 10 (6.2) 2 (54)
Other 92 (56.4) 26 (70.3)
Type of trial
Observational 18 (11.1) 5(13.5)
Interventional 145 (88.9) 32 (84.5)
Design of trial
Randomized 97 (59.5) 16 (43.3)
Other 66 (40.5) 21 (56.7)
Time of trial start
<2000 5(3.1) 12.7)
2000-2005 53 (32.5) 2 (54)
2006-2010 46 (28.2) 13 (35.1)
>2011 49 (30.0) 20 (54.1)
Not stated 10 (6.2) 12.7)
Intervention
Drug/biologic/diet 54-5-14 14-1-4
supplement (33.1-3.1-8.5) (37.8-2.7-10.8)
Behavioral 31 (19.0) 9 (24.3)
Device/Procedure 25 (15.3) 4 (10.8)
Other 24 (14.7) 12.7)
Not stated 10 (6.2) 4 (10.8)

for 5-year periods after 2000. The majority of the
trials were conducted in United States of America
(55%) and the People’s Republic of China (11%).
Nine and 4 of 37 recruiting trials were recorded as
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Table 2. Trial characteristics according to different time periods

Trial start date

<2005 2006-2010 >2011 p value
Type of trial, n (%) 0.586
Interventional 50 (88) 40 (85) 45 (92)
Observational 7 (12) 7 (15) 4 (8)
Design of trial, n (%) 0.754
Randomized 37 (65) 31 (606) 29 (59)
Other 20 (35) 16 (34) 20 (41)
Intervention, n (%) 0.045
Drug/biologic/diet 23 (44) 22 (51) 19 (40)
supplement
Behavioral 11 (21) 9 (21) 11 (23)
Device/Procedure 15 (29) 4 (9) 6 (12)
Other 3 (6) 8 (19) 12 (25)
Sponsor, n (%) <0.001
NIH 40 (70) 9 (19) 11 (22)
Industry 5(9) 4 (9) 12)
Other 12 (21) 34 (72) 37 (76)

phase II and phase III, respectively. In one of the
phase III trials, acupuncture application for side
effects of aromatase inhibitors was investigated.
In the remaining 3 phase III trials, efficacy of mel-
atonin, traditional Chinese medicine applications
and a herbal mixture were investigated in lung
cancer treatment. When browsing was restricted
to “recruiting” and ‘interventional” studies, the
ratio of herbal/complementary treatment trials to
all chemotherapy trials was 1.8%.

Trial characteristics according to different
time periods are shown in Table 2. No major al-
teration trend was observed considering trial de-
sign or type. The fraction of drug/biological/diet
supplement trials and behavioral trials did not
change over time but the number of device/pro-
cedure trials (which are mostly acupuncture tri-
als) decreased and “other” trials (which are mostly
reflexology/yoga/massage trials) increased from
<2005 period to =2011 period. The number of
trials sponsored by NIH or industry (as labelled)
decreased while those sponsored by “Other” cat-
egory (mostly consist of universities/academic
centers) increased from <2005 period to =2011
period.

Discussion

In this analysis, we found that there are only
few herbal/complementary treatment trials in pa-
tients with cancer registered in clinicaltrials.gov
web site. The ratio of these trials to all cancer che-
motherapy trials that have been registered in the
same time point was 1.8%. The number of trials
did not significantly change within 5-year periods
from 2005 to 2015.

Cancer is the second leading cause of death
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after cardiovascular diseases. However, given the
high mortality, morbidity, economical and emo-
tional burden, it is probably the most fearsome
disease for the patients. Patients with cancer fre-
quently use herbal therapies with the intention
to survive longer, or at least alleviate the pain
and other sufferings. Furthermore, if you target
“prevention of cancer” instead of “treatment of
cancer”, the number of potential consumers in-
creases from millions to billions because cancer
prevention using natural (and “naturally” harm-
less) plants and supplements is a very attractive
offer for healthy individuals as well. One import-
ant motivation is seeking more than what mod-
ern medicine currently promises, which is not so
satisfactory in terms of “cure”, especially for ad-
vanced disease. High cost and fear of toxicity of
conventional therapies, lack of adequate commu-
nication with the doctors, superstitions/religious
beliefs are other reasons for using CAM.

Data on the comparative efficacy of these
herbal compounds in specific cancers is limited.
We also know little on whether the compound
contains enough level of the active constituent
we need, drug-herb interactions, toxicities etc.
Herbal therapies are mostly used and advised in
the treatment of complicated diseases with limit-
ed treatment options and low chance of cure. Had
they been effective, such approaches would have
been used more often for a more widespread and
easy-to-treat symptoms instead of uncommon and
difficult diseases, but the actual situation is the
opposite. For a simple headache, you may (or may
not) take an analgesic pill and it is mostly over,
you don’t need a natural herbal product for such
an easily treatable condition with conventional
medicine. However, if you have chronic persistent
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headaches with no response to analgesics, herbal
therapy is there. The same observation is valid for
cancer patients, with higher rate of herbal use in
the advanced settings [10,11].

The main obstacle for the acceptance of CAM
by the medical community is the lack of robust
scientific proof satisfying evidence-based med-
icine standards. As our study shows, physicians
offering CAM, other non-medical CAM practi-
tioners and CAM companies are not so interest-
ed in conducting or being involved in cancer re-
search. Both the number and the quality of CAM
research articles on cancer are far from what we
expect from this huge client pool and market. In
our study, we found that the number of regis-
tered trials did not increase proportional to the
increase in sales from 2000 to 2010. Moreover, 6
% of the studies were sponsored by the industry
while 40% was sponsored by NIH. The number
of trials sponsored by the industry decreased over
time while those sponsored by universities and
academic centers (labelled as “other”) increased
(Table 2). This also shows the reluctance of the
manufacturers for spending money on research
for these products. Identification of all the com-
ponents in the herbal product necessitates costly
laboratory investment and success is not guaran-
teed. Although online scientific journal portals
show hundreds of research papers on CAM, the
quality of the studies is low and methodology is
usually not appropriate. Most of the reviews and
Cochrane analyses on CAM studies commented
on the quality and methodology problems and the
difficulty in drawing definitive conclusions from
these studies [12,13]. Major criticisms include the
lack of trials testing the same herbal medicine,
lack of details on co-interventions, concomitant
drugs and disease, unclear methods of random-
ization, poor reporting, high risk of bias and low
number of participants [14]. In a recent review of
controlled clinical studies published in Chinese,
herbal medicine was the most frequently applied
traditional Chinese medicine therapy (2677/2964
reports) The most frequently reported outcomes
were clinical symptoms (56%), laboratory indices
(43%), quality of life (38%), chemo/radiotherapy
associated side effects (37%), tumor size (29%)
and survival (15%). Among 2964 reports, only 5
relatively well designed RCTs showed positive
findings, 2 with Traditional Chinese Medicine
(TCM) alone and 3 with TCM plus conventional
medicine [15].

Performing high quality trials with CAM
products has some integral difficulties. Herbal

treatment is made by prescribing formulae com-
prising various amounts of different herbs. A
unified regimen is generally lacking. Even single
products have batch to batch variations in chem-
ical content. Studies on the quality of St John's
wart preparations by high-performance liquid
chromatography (HPLC) method showed hyperi-
cin content to be 47 to 165% of the label claim
[16]. Another study showed that 26% of ginseng
products did not meet the label claims of ginseno-
side content [17]. Botanical quality is also affected
by species differences, environment, cultivation
methods, and adulteration with synthetic drugs,
microbes, heavy metal and pesticide contamina-
tion, processing and manufacturing practices.
This results in low quality and consistency of the
products and low reproducibility [17]. Safety data
including adverse reactions and drug-herb inter-
actions is limited [18].

Legal and regulatory status is also not stan-
dard. In their comprehensive review on the legal
and regulatory status of CAM in Europe, Wiesener
et al. stated that the most striking finding across
all 39 nations in EU was “the amazing difference in
legislation and regulation in every single country”
[19]. Seventeen nations had general CAM legisla-
tion, some countries had regulations on specific
CAM treatments. CAM products are stipulated as
food supplements in many countries and are not
subjected to high quality control standards used for
drug development. The distinction between food
supplement and medicine is important and is de-
termined by either the dose, the disease setting or
just the intention to use. Dietary supplements con-
tain dietary ingredients including vitamins, min-
erals, herbs, amino acids. They are used to supple-
ment regular diet at physiological doses, with no
claim to treat or prevent any diseases. As stated by
the FDA, drugs are considered unsafe until proven
safe, but dietary supplements are considered safe
until proven unsafe. Treating diseases with food is
an ancient method (“Let food be thy medicine”, at-
tributed to Hippocrates) and if something ancient
is still present, some people put this forward as the
evidence of efficacy, nullifying the need for further
scientific research. Labeling the CAM products as
food supplements gives manufacturers the oppor-
tunity to sell them with minimal regulation, so
why would they allocate huge amount of money on
research? Therefore, every country should imple-
ment regulations to prevent CAM manufacturers
exploit this “legal gap”.

In conclusion, current status of research on
the use of CAM interventions in patients with
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cancer is limited, both in terms of number of
studies as well as the quality of research. In 1998,
the National Institutes of Health set up the Na-
tional Center for Complementary and Alternative
medicine with the mission to “define, thorough
rigorous scientific investigation, the usefulness
and safety of CAM interventions and their roles
in improving health care”. Many other countries
have launched homeopathic hospitals, undergrad-
uate courses, MSc courses, post-graduate courses
and compulsory curriculum of medical schools to
increase CAM familiarization. Regulatory author-
ities should force providers to conduct laboratory
and clinical trials to test the efficacy and toxicity
of these products before licensing. The challenges
of conducting CAM trials can be overcome with
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