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20.8%; p = 0.005). The IP advised 17 patients (15.3%) to 
stop taking specific herbal products due to safety-related 
concerns; and 10 patients to take dietary supplements for 
relief of specific symptoms. Herbal medicine users were 
less likely than non-users to adhere to the IP-recommended 
treatment program (34.7 vs. 48.3%; p = 0.037).
Conclusions Unmonitored use of herbal medicine by 
patients with breast cancer is more frequent among those 
adopting dietary changes for cancer-related goals. Inte-
grative physicians provide evidence-based guidance on 
the safe and effective use of herbal products, and reframe 
patient expectations from cancer-related goals to reducing 
symptoms and improving quality of life.

Keywords Herbal medicine · Breast cancer · 
Complementary/integrative medicine · Safety · Herb–drug 
interaction

Introduction

Patients with breast cancer frequently report using comple-
mentary medicine (CM), either for reducing symptoms and 
improving quality of life (QoL); or for cancer-related goals, 
such as improving rates of survival, preventing disease 
recurrence and “strengthening” the body’s immune sys-
tem (Boon et al. 2007; Matthews et al. 2007; Saibul et al. 
2012). Many cancer centers provide CM treatments, as part 
of their supportive care service (Ben-Arye et al. 2013). This 
ensures a safe environment in which CM treatments are 
non-toxic and do not negatively interact with conventional 
anti-cancer treatment (Deng 2008; Frenkel et al. 2010). The 
stated goal of these integrative CM services is the reduction 
of symptoms, as well as improving QoL-related outcomes 
and functioning.

Abstract 
Purpose To identify the unmonitored use of herbal medi-
cine by female patients with breast cancer, examining the 
impact of an integrative physician (IP) consultation on this 
practice.
Methods The files of 269 female patients with breast can-
cer following an IP consultation were surveyed retrospec-
tively for use of herbal medicine for cancer-related goals. 
Expectations from the IP consultation and adherence to the 
IP-guided treatments were examined as well.
Results Among the cohort, 111 (41.3%) reported using 
herbal medicine for cancer-related goals, unmonitored by 
their oncology healthcare professional. Factors predicting 
herbal medicine use were the adoption of dietary changes 
(odds ratio = 13.6, p < 0.001, CI 7.16–26.0) and the 
expectation that the IP consultation and treatments would 
address cancer-related goals (odds ratio = 3.29, p = 0.001, 
CI 1.64–6.6). Patients with metastatic disease were more 
likely to be using herbal medicine than non-users (34.5 vs. 
22.8%; p = 0.088), as were those who had consulted with 
a complementary/alternative medicine practitioner (54.9 vs. 
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Herbal medicine is one of the most popular CM modali-
ties being used by patients with breast cancer (Matthews 
et al. 2007). Herbal medicinal products have long been 
considered by the general public to be both effective and 
safe (Eisenberg et al. 1993), and indeed many of today’s 
chemotherapeutic agents are derived from botanical 
sources (Cragg and Newman 2005). A number of herbal 
products have been shown to be effective in reducing the 
frequency and severity of symptoms associated with can-
cer and its treatment, such as the use of ginger for chemo-
therapy-induced nausea and vomiting (Konmun et al. 2017) 
and ginseng for cancer-related fatigue (Barton et al. 2013). 
Herbal medicine use is, however, most often unmonitored 
by the oncology healthcare professional. The reason for this 
is that patients are usually reluctant to disclose their use of 
CM to oncologists, either because of an anticipated nega-
tive response or simply because they are not asked (Roberts 
et al. 2005). The unmonitored use of medicinal herbs can 
have a potentially negative impact on patient health, either 
through direct toxic effects or else negative interactions 
with conventional anti-cancer drugs (Ben-Arye et al. 2016).

Integrative physicians (IPs) are medical doctors who 
have undergone training in one or more CM modality, 
incorporating these practices into their biomedical work 
(Lewith and Aldridge 1991). The IP can, therefore, under-
stand the “language” of both conventional and comple-
mentary medicine, mediating between the often conflicting 
health care paradigms of the two and thus offering patients 
“the best of both worlds”. This is true for the oncology set-
ting as well, where IPs serve as “gatekeepers”, providing 
patients and oncology healthcare professionals evidence-
based guidance on the use of CM treatments such as herbal 
medicine, in both an effective and safe environment.

The present study set out to examine the use of herbal 
medicine by female patients diagnosed with breast can-
cer, following an IP consultation conducted within a con-
ventional oncology setting. Patients’ symptoms and their 
adoption of dietary changes for cancer-related goals were 
identified, as were their expectations from the IP consulta-
tion and subsequent CM treatments. Adherence to the IP-
recommended treatment program was evaluated as well. 
The role of the IP consultation, as it is provided within a 
conventional oncology setting, on the use of herbal medi-
cine by female patients with breast cancer is discussed.

Methods

The electronic files of 269 female patients following an IP 
consultation at the study center, between 2013 and 2016, 
were surveyed retrospectively. Patients had either been 
referred to the consultation by their oncology healthcare 
professional (oncologist, oncology nurse or oncology social 

worker), or else had heard about the service and scheduled 
the appointment on their own. The IP consultation, last-
ing between 30 and 45 min, begins with a review of the 
patient’s file for demographic and medical history, both 
cancer and non-cancer related. Patients are asked about 
specific symptoms related to their disease and treatments, 
as well as the impact of these symptoms on their QoL and 
daily functioning.

During the next stage of the consultation, patients are 
asked about their past and present use of CM, includ-
ing herbal medicine and dietary changes, for both can-
cer and non-cancer-related outcomes. Patients are also 
asked whether they had consulted with a complementary/
alternative medicine practitioner. The consultation con-
cludes with the IP providing evidence-based guidance on 
the use of herbal medicine, as well as co-designing a CM 
treatment plan with the patient for the relief of symptoms 
and improving QoL-related outcomes. CM treatments are 
provided to interested patients at the study center, and are 
given on an individual basis (acupuncture, reflexology, shi-
atsu, homeopathy and nutritional guidance), as well as in 
groups (yoga, Chi Kong, meditation, etc.).

During the consultation, the patient’s expectations from 
the IP and goals of the recommended CM treatments are 
addressed, with the IP adopting a non-judgmental approach 
(Fig. 1). Patients who express an expectation that the IP 
consultation and CM treatments can offer relief from 
symptoms and improve QoL are referred to individual and 
group-based CM therapies. For patients whose expectation 
is to receive guidance on the use of herbal medicine and 
dietary changes for cancer-related goals, the IP provides 
evidence-based guidance, reframing expectations from 
“curing” the disease to reducing symptoms and improving 
QoL. As part of this process, the IP may advise the patient 
to stop taking one or more herbal medicinal products, either 
due to potentially toxic effects or negative interactions with 
anti-cancer drugs. The IP may also recommend adding a 
dietary supplement, with the goal of reducing chemother-
apy-induced symptoms and improving QoL; or else modi-
fying the current dosing of the herbal product/s being used. 
The proceedings and recommendations of the IP consulta-
tion are entered into the patient’s electronic medical file, 
which is accessible to the oncology staff at the hospital.

Data from the patient files were collated and entered 
into an SPSS software program (version 21; SPSS Inc., 
Chicago, IL, USA). Pearson’s Chi-square test and Fisher’s 
exact test were used to detect differences in the prevalence 
of categorical variables and demographic data between par-
ticipants in both groups. A t test was performed to deter-
mine differences in continuous variables when normality 
was assumed. Where distribution was abnormal, a Mann–
Whitney U test was used. p values of <0.05 were regarded 
as statistically significant. A multivariate logistic regression 
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model was used to assess the independence of the uni-
variate variables. Adherence to integrative care (AIC) was 
defined as attending ≥4 CIM treatment sessions following 
the initial IP assessment, with ≤30 days between each ses-
sion (Ben-Arye et al. 2014).

Results

The files of 269 female patients diagnosed with breast can-
cer who had attended an IP consultation were identified. Of 
these, 111 (41.3%) patients reported using herbal medicinal 
products for cancer-related goals (Table 1). Herbal medi-
cine users and non-users had similar demographic (mean 
age; country of birth; employment status), and cancer treat-
ment-related characteristics (history of surgical procedure; 
current treatment regimen and setting), though patients 
with metastatic disease were more likely to be using herbal 
medicine than non-users (odds ratio = 1.85, 95% CI 0.912–
3.761; p = 0.088). The symptoms most frequently reported 
by the cohort included weakness and/or fatigue (64.7%); 
gastrointestinal complaints (42.0%); pain-related concerns 
(53.5%); symptoms associated with peripheral neuropathy 

(36.4%); endocrine-related symptoms, primarily hot flashes 
(34.9%); emotional distress or depressive mood (20.4%); 
and disturbed sleep (9.7%). No differences were found 
between the two groups with respect to the symptoms 
reported. No mention of herbal medicine use was found in 
any of the patient electronic medical files.

Nearly a quarter of patients (n = 64) had been referred 
to the IP consultation by their oncology healthcare pro-
fessional, two-thirds by their oncologist (n = 43) and the 
remainder by an oncology nurse (n = 17) or social worker 
(n = 4). The purpose of the referral in all cases was to 
address symptoms and QoL-related concerns. No correla-
tion was found between the source of the referral and the 
use of herbal medicine for cancer-related goals. Prior use of 
complementary medicine for non-cancer related goals was 
not found to be predictive of current herbal medicine use 
for cancer-related goals. At the same time, more than half 
of the patients using herbal medicine reported that they had 
consulted with a complementary/alternative medicine prac-
titioner, as opposed to one-fifth of non-users (p = 0.005).

The most significant predictors for herbal medicine use 
were the adoption of dietary changes for cancer-related 
goals (odds ratio = 13.6, p < 0.001, 95% CI 7.16–26.0), 

1.Unmonitored
Herbal medicine use

Addressing/Reframing 
Expectations

Monitored
Herbal medicine use

Identify unmonitored use 
of medicinal herbs 
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Fig. 1  Proceedings of the integrative physician (IP) consultation (see text). IP integrative physician, QOL quality of life, CM complementary 
medicine
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and the expectation that the IP consultation and CM 
treatments would address cancer-related goals (odds 
ratio = 3.29, p = 0.001, 95% CI 1.64–6.6). The dietary 
changes which patients reported for cancer-related goals 
included a significant reduction, sometimes abstention, 
from processed or other forms of sugar; all dairy or meat 
products; cooked vegetables, etc. In addition, many patients 
reported drinking “green shakes”, adding turmeric to their 
diet, eating “raw foods”, and more. A multivariate analysis 
found dietary changes and herbal medicine use to be mod-
erately correlated (Lambda test, r = 0.51), with a high level 
of significance (p < 0001).

Most of the patients who reported using herbal medicine 
for cancer-related goals were given general, evidence-based 
guidance by the IP on the ability (or lack thereof) of herbal 
medicine to “cure” cancer or “strengthen immunity”. This 
information was provided to more than 70% of herbal 
medicine users, as opposed to only 30% of non-users, who 

had expressed an interest in taking herbals for this goal 
(p < 0.005). The IP recommended that 17 patients (15.3%) 
stop taking specific herbal products, because of potentially 
toxic effects and/or negative interactions with conventional 
drugs (Table 2). At the same time, 10 patients in the entire 
cohort (3.7%) were advised to add a dietary/herbal supple-
ment to their regimen, with the goal of reducing chemo-
therapy-related toxicities. The IP referred the overwhelm-
ing majority (n = 253) of the cohort to one or more of the 
individual CM therapies provided at the study center. The 
remainder were either not interested in pursuing any treat-
ment for QoL-related goals (n = 2); lived far from the study 
center, and were, therefore, referred to another integrative 
oncology service nearer to them (n = 2); expressed their 
intention to continue CM treatments with their comple-
mentary/alternative medicine practitioner (n = 4); or were 
referred to treatments which did not entail weekly visits 
(i.e., homeopathy and integrative nutritional consultation; 

Table 1  Characteristics of female patients with breast cancer: use of herbal medicine for cancer-related goals

CM complementary medicine, IP integrative physician

Characteristic Total (n = 269) Herbal medicine users (n = 111) Non-users (n = 158) p value

Demographic

 Age: mean ± SD (median) 51.9 ± 12.5 52.3 ± 12.3 51.8 ± 12.6 0.72

 Israeli-born 204 (75.8%) 84 (75.7%) 120 (75.9%) 1.00

 Presently employed 151 (70.6%) 55 (67.9%) 96 (72.2%) 0.54

Cancer-related

 Metastatic disease 74 (27.6%) 38 (34.5%) 36 (22.8%) 0.019

 Status post surgery 197 (73.2%) 79 (71.2%) 118 (74.7%) 0.57

 Treatment regimen

  Chemotherapy/biological 117 (43.5%) 50 (45.0%) 67 (42.4%) 0.71

  Endocrine (hormonal) 96 (35.7%) 43 (38.7%) 53 (33.5%) 0.43

  Radiation therapy 26 (9.7%) 10 (9.0%) 16 (10.1%) 0.84

 Adjuvant/neoadjuvant setting 226 (84.3%) 89 (80.2%) 137 (87.3%) 0.13

IP consultation

 Referred to IP consultation by 0.17

  Oncology healthcare professional 64 (23.8%) 22 (19.8%) 42 (26.6%)

  Self-referred 202 (75.1%) 89 (80.2%) 113 (71.5%)

  Past CM use (non-cancer-related) 217 (80.7%) 87 (78.4%) 130 (82.3%) 0.43

  Dietary changes (cancer-related) 106 (39.4%) 82 (73.9%) 24 (15.2%) <0.0001

  Guided by CM/alternative practitioner 50/106 (47.2%) 45 (54.9%) 5 (20.8%) 0.005

 Expectations from IP consultation

  Impact cancer and/or immunity 79 (29.4%) 54 (48.6%) 25 (15.8%) 0.001

 IP Recommendations

  General (effectiveness/safety) 127 (47.2%) 79 (71.2%) 48 (30.4%) <0.005

  Stop herbal medicine 17 (15.3%) NR

  Add herbal medicine 26 (9.7%) 14 (12.6%) 12 (7.6%) 0.35

  Modify herbal dose 0 0 0 NR

CM treatment regimen

 Adherent to CM treatment regimen 107 (42.8%) 35 (34.7%) 72 (48.3%) 0.037
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n = 6). All patients were given the schedule for the group 
therapeutic interventions. Of the patients referred to weekly 
individual CM therapies, 107 (42.3%) were found to be 
adherent to the program, with herbal medicine users less 
likely to adhere to the program than non-users (p = 0.037).

Discussion

Female patients with breast cancer frequently turn to CM 
for relief of their suffering, as well as improving treatment-
related outcomes. The present study found that 41.3% of 
the cohort reported using herbal medicine for cancer-related 
goals, unmonitored by their oncology healthcare profes-
sional. Patients who reported adopting dietary changes for 
cancer-related goals had a 13.6-fold increase in their use 
of herbal medicine for this purpose. Those expressing an 
expectation that the IP consultation and CM treatments 
would provide additional therapies (herbal or other) for 
this purpose had a 3.3-fold increase in herbal medicine use. 
During the IP consultation, 17 patients (15.3% of herbal 
medicine users) were advised to stop taking at least one 
herbal product due to safety-related issues, and 10 to add a 
supplement for the relief of symptoms.

Improving QoL-related outcomes with CM therapies 
such as herbal medicine has been shown to reduce the 
need for conventional drugs used in cancer care, such 
as non-opioid analgesics (Shalom-Sharabi et al. 2017). 
However, the unmonitored use of herbal products by 
patients with cancer can have significant implications 
regarding the effectiveness and safety of their care. A 
number of botanical-based drugs, such as the anti-cancer 

agent paclitaxel (derived from the Pacific Yew tree), have 
undergone the rigorous process of drug development, and 
have been incorporated into conventional cancer treat-
ment regimens (Barbuti and Chen 2015). Yet the over-
whelming majority of herbal medicinal products being 
used by patients for cancer-related goals have not be 
subjected to the same rigorous process as conventional 
drugs, and many have safety-related issues. The adop-
tion of dietary changes for cancer-related goals has also 
not been supported by the research, and a number of the 
more extreme diets being adopted for this purpose have 
been shown to be both ineffective and even dangerous 
(Huebner et al. 2014).

The findings of the study have a number of practical 
implications. Oncology healthcare professionals need to be 
aware of the unmonitored use of herbal medicine by their 
patients, as well as their adoption of dietary changes for 
cancer-related outcomes and the link between these two 
health-related behaviors. Many oncologists agree that pro-
viding advice on CM is an important service, even though 
their knowledge in this field is often limited (Corina et al. 
2016). Integrative physicians should be included as part 
of the conventional oncology staff, to identify the use of 
herbal medicine and other CM therapies, and to provide 
evidence-based guidance on the safe and effective use of 
these practices (Ben-Arye et al. 2016). This may require 
the IP to reframe patient expectations, from one of “cur-
ing” the disease to reducing symptoms and improving QoL. 
Each interaction between the IP and the patient needs to 
be entered into the patient’s electronic medical file, as part 
of their communication with the patient’s oncology health 
care professionals.

Table 2  IP recommendations on herbal medicine use: reasons for advising patients to stop using specific herbal products

IP integrative physician

Herbal medicinal product Reasons for recommendation to stop using

1. Potential for toxicity

 Essiac tea Taken by patients for purported “anti-cancer” effects. Shown to stimulate in vitro growth of 
human breast cancer cells, both via estrogen receptor (ER)-dependent and ER-independent 
pathways (Kulp et al. 2006)

 Acetyl-l-carnitine Taken by patient for taxane-induced peripheral neuropathy. Though beneficial for diabetic 
neuropathy, it was shown to have no effect at 12 weeks and to increase symptom severity at 
24 weeks in patients with chemotherapy-induced neuropathy (Hershman et al. 2013)

 Curcumin and omega-3 supplements Taken by a patient for “anti-cancer” effects. The patient reported recurrent episodes of epistaxis, 
with normal coagulation tests. Omega-3 has potential anti-coagulant activity (Heller et al. 
2002); and curcumin both anti-coagulant and anti-platelet activity (Prakash et al. 2011)

2. Potential for herb–drug interaction

 Hypericum perforatum (St. John’s Wort) Significantly induces CYP3A4/CYP2C9 and P-glycoprotein activity, reducing drug bioavailabil-
ity of a number of anti-cancer agents (Haefeli and Carls 2014)

 Ephedra foemina (Alanda) Shown to reduce in vitro anti-cancer activity of cisplatin and carboplatin on breast cancer cell 
cultures (Ben-Arye et al. 2016)

 Green tea (epigallocatechin gallate, EGCG) EGCG shown to increase oral bioavailability of tamoxifen, increasing the potential for interac-
tions (Shin and Choi 2009)
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The present study has a number of limitations which 
needs to be addressed in future research, especially regard-
ing the role of the IP in the conventional oncology set-
ting. The study was retrospective and examined a patient 
population from central Israel, the majority of which were 
Israeli-born and currently employed. Other populations, 
such as those from the periphery of the country with its 
lower socio-economic status, may report different rates of 
CM use, including that of herbal medicine. In addition, the 
study examined the proceedings of only one of many inte-
grative oncology centers currently operating in Israel. Each 
of these services has its own approach to integrating CM 
in cancer care, defined by their relationship with the oncol-
ogy department at their respective oncology center. Never-
theless, the retrospective approach of the study enabled the 
researchers to identify factors predicting the use of herbal 
medicine by patients for cancer-related goals. These find-
ings can serve as an important baseline from which pro-
spective research on this subject can continue, enhanced 
by including questions which can increase the likelihood of 
identifying the use of herbal medicine among patients with 
breast cancer (Table 3).

In conclusion, patients with breast cancer frequently 
use herbal medicinal products for cancer-related goals, 
especially those adopting dietary changes and expressing 
an expectation that the IP consultation will address these 
goals. Integrative physicians need to become part of the 

conventional oncology team, providing evidence-based 
guidance for the safe and effective use of these products, 
as well as reframing patients’ expectations toward realistic 
treatment goals.
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