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Abstract. Hot flushes, night sweats, pain during sexual 
intercourse, hair loss, forgetfulness, depression and sleeping 
disturbances are common problems among breast cancer 
patients undergoing antihormonal treatment. The aim of 
this study was to investigate whether bee pollen can alle-
viate menopausal symptoms in patients receiving tamoxifen 
and aromatase inhibitors/inactivators. We compared a 
pollen‑honey mixture with pure honey (placebo) in a prospec-
tive, randomized crossover trial in breast cancer patients 
receiving antihormonal treatment. The menopausal complaints 
were assessed using the Menopause Rating Scale  (MRS). 
A total of 46 patients were recruited; 68.3% (28/41) of the 
patients reported an improvement in their symptoms while 
taking honey, compared with 70.9% (22/31) who reported an 
improvement with pollen (the difference was non-significant). 
The results were confirmed by significant improvements in the 
postmenopausal complaints in the two groups in a pre-post 
analysis in the MRS and its 3 subscales. This study provided 
evidence that honey and bee pollen may improve the meno-
pausal symptoms of breast cancer patients on antihormonal 
treatment. Of note, honey, which was intended to be used as 
a placebo, produced similar effects as pollen and they both 
exceeded the extent of a placebo effect in this setting (~25%).

Introduction

Hot flushes, night sweats, pain during sexual intercourse, hair 
loss, forgetfulness, depression and difficulties in initiating 
and̸or maintaining sleep are common problems in meno-
pausal women, for which there are several different treatment 
approaches that been found to be efficient and may be used 
according to the patient's individual preferences.

Breast cancer patients are more likely to suffer from 
these problems, as chemotherapeutic treatments may induce 
temporary or permanent ovarian failure in premenopausal 
patients. Furthermore, antihormonal treatment with gonad-
otropin-releasing hormone (GnRH) analogues, tamoxifen, 
aromatase inhibitors and aromatase inactivators enhances 
these complaints, occasionally to such an extent that the patient 
discontinues the medications. The Arimidex, Tamoxifen, 
Alone or in Combination (ATAC) trial reported discontinua-
tion rates of 14.3% for tamoxifen and 11.1% for anastrozole (1). 
The options for relieving the patients' complaints are limited, as 
it is generally accepted that they should not receive oestrogen 
and related substances in order to avoid disease recurrence or 
progression.

Various substances and methods of managing these condi-
tions have been suggested to alleviate the side effects (2,3), 
originating from conventional medicine as well as from 
complementary and alternative medicine. The approaches 
of conventional medicine include gabapentin, fluoxetine, 
venlafaxine and clonidine (4,5). However, the adverse effects 
often limit the general use of these drugs, whereas weight loss, 
behavioural therapy and exercise appear to be a promising 
alternative way of reducing hot flushes (6,7).

As none of the aforementioned approaches has convinc-
ingly exhibited sufficient efficacy, continued research on the 
topic is mandatory. Complementary and alternative medical 
practices suggest administration of vitamin  E, soy, black 
cohosh and red clover. The use of phytooestrogens, however, 
is not generally accepted, due to possible stimulation of breast 
cancer cells. Another approach is acupuncture, which has been 
shown to improve symptoms in several trials, possibly via a 
calcitonin gene-related peptide (8-11). However, the fact that 
acupuncture leads to an elevation of oestradiol levels and a 
decrease in the levels of follicle-stimulating hormone (FSH) 
and luteinizing hormone (LH) raises concerns regarding its 
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safety in breast cancer patients (12). A recent meta-analysis 
concluded that soy food intake may be associated with 
prolonged survival, particularly in ER-, ER+/PR+ and postmeno-
pausal patients (13). These finding and additional research, 
which demonstrated that oestrogen may induce apoptosis in 
oestrogen deprivation‑resistant breast cancer, clearly suggest 
that the present concepts of antihormonal treatment must be 
reconsidered (14). Long-term studies assessing the benefits and 
risks of methods from complementary medicine are currently 
lacking. Such studies may be of value, as it has been shown 
that hot flushes are a strong predictor of breast-cancer-specific 
outcome, stronger than age, hormone receptor status, or even 
differences in cancer stage at diagnosis (15).

It was recently demonstrated that pollen mixtures and 
extracts, as well as bee pollen, may alleviate menopausal 
symptoms (16-19). This effect was found to be independent 
of hormonal effects (20-22). Pollen was even found to exert 
antihormonal effects (23).

A clinical trial was initiated in order to investigate whether 
bee pollen is efficient in alleviating menopausal symptoms in 
patients under treatment with tamoxifen and aromatase inhibi-
tors/inactivators.

Patients and methods

Patient recruitment. We conducted a randomised controlled 
study comparing a mixture of pollen and honey or pure honey 
for the alleviation of menopausal symptoms. The criteria for 
inclusion were as follows: Age >18 years, successful surgery 
without residual tumour, life expectancy of >12 weeks, initia-
tion of antihormonal treatment at least 3 months prior to the 
study, severe menopausal complaints and the ability to read 
and write in German. The criteria for exclusion were distant 
metastases, pregnancy or no contraception, allergy to pollen 
and/or honey, serious concomitant diseases, psychiatric 
disease, or conventional concomitant treatment for meno-
pausal complaints.

In October 2012, we published a contact request in the 
local newspapers for breast cancer patients currently under 
treatment with tamoxifen and aromatase inhibitors/inactiva-
tors with severe menopausal complaints. We also contacted 
patients in our outpatient department who fulfilled the inclu-
sion criteria to inquire whether they were willing to participate 
in the study.

Patient randomisation. Following written informed consent, 
the patients were randomised to receive either a mixture of 
pollen and honey (pollen group) or pure honey (honey group). 
As there are no available studies on the effect of honey on 
menopausal symptoms in humans, the treatment with honey 
was considered to be the placebo. The patients were instructed 
to ingest a tablespoonful of either substance for the next 14 days 
and then return for the second assessment and a blood sample. 
After a free interval of at least another 14 days, crossover to 
the other study arm was initiated and the participants received 
the other alternative for a further 14 days. After that period, 
the patients were invited for reassessment (crossover design).

Stratification by treatment. Due to potential differences in 
the effects, depending on whether the patients had received 

tamoxifen or aromatase inhibitors/inactivators, we stratified 
for these drugs, including at least 15 patients on either treat-
ment. The time period of 14 days was selected in order to be 
able to assess the efficacy of either intervention and to avoid 
exposing patients to a possible risk due to unforeseeable inter-
actions.

The pollen and honey used in the study were obtained from 
Mehler Honig Gmbh (Neichen, Germany). The pollen analysis 
performed at the Institute for Honey Analyses (Quality 
Services International GmbH, Bremen, Germany) revealed 
that the honey was sunflower honey.

Assessment of menopausal complaints. The menopausal 
complaints were assessed using the Menopause Rating 
Scale (MRS), as introduced by Schneider et al (24,25) and 
Heinemann  et  al  (26). This instrument comprises three 
subscales that measure psychological, somato-vegetative and 
urogenital complaints. We also assessed demographic data 
and collected blood samples for measuring triglycerides, 
high‑density lipoprotein (HDL), low-density lipoprotein (LDL) 
and oestradiol. The background for the analyses of blood lipids 
is the fact that hormonal treatments may modify blood lipid 
levels, affecting cardiovascular disease risks, which appear to 
be higher in breast cancer patients (27,28).

The study protocol was approved by the Ethics Committee 
of the Justus Liebig University of Giessen, Germany (applica-
tion no. 103/12).

Results

Patient characteristics. A total of 46 patients were recruited 
for this study. The patient characteristics are summarized in 
Table I. A total of 31 patients (67.4%; 31/46) completed both 
phases of the study, whereas 15 patients did not complete the 
second part of the study. Of the patients treated with honey, 
5 discontinued the study after having completed the pollen 
part and, of the patients treated with pollen, 10 discontinued 
after having completed the pure honey part, the main reason 
being distaste for the pollen. On a 10-point taste scale, from 
1 (very good) to 10 (very bad), honey received an average score 
of 2.3, whereas the pollen preparation received an average 
score of 6.0. There were some minor adverse effects, which 
are summarised in Table II.

Other treatments. All the patients were assessed on their 
familiarity with other treatment options for hot flushes and 
related symptoms. A total of 9 patients had previous experi-
ence with such treatments and, on average, they had already 
tried >2. However, the majority of the patients (37/46; 80.4%) 
had never used any such methods. Overall, the efficacy of the 
previously tested methods was rated as poor; however, valid 
analyses were not possible owing to the low number of patients 
who had attempted such treatments (Table III).

Comparison of honey and pollen groups. The comparison of all 
the patients receiving pollen or honey revealed an improvement 
in the postmenopausal complaints in both groups in a pre‑post 
analysis using MRS and its three subscales, with no significant 
differences between the two groups (Fig. 1). Improvements 
were reported by 68.3% (28/41) of the patients receiving honey, 
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compared with 70.9% (22/31) of those receiving pollen (the 
difference was not significant). If improvements occurred, they 
were observed 3-4 days after the initiation of the study, regard-
less of whether honey or pollen was administered or whether 
the patients received tamoxifen or an aromatase inhibitor/inac-
tivator as antihormonal medication. Patients taking tamoxifen 
exhibited a trend towards higher rates of improvement for 
pollen (86.7 vs. 58.8%; P=0.087).

A pre‑post analysis did not reveal any significant differ-
ences in the serum levels of cholesterol (total, HDL, or 
LDL cholesterol), triglycerides or oestradiol.

Patients receiving honey reported a significant improve-
ment in the symptoms associated with the antihormonal 
medication. In patients taking aromatase inhibitors/inactiva-
tors, honey significantly improved symptoms according to 
the MRS, compared with patients treated with tamoxifen 
(FLevene test = 5.75; P=0.022). The improvements were particu-
larly associated with the urogenital subscale (FLevene test = 5.36; 
P=0.027) and there was also a trend in the somatic subscale 
(FLevene test = 3.85; P=0.058). However, we also detected a trend 
towards an increase in oestradiol levels by honey in patients 
receiving aromatase inhibitors (FLevene  test =3.79; P=0.060). 
Pollen did not exert a significantly different effect on the two 
types of antihormonal medication.

Effect of oophorectomy on the results. Finally, we investigated 
whether the presence of the ovaries exerted any effect on the 

results and observed that patients who had not undergone 
oophorectomy benefited more from honey or pollen treat-
ment (present vs. absent ovaries, 73.1 vs. 33.3%, respectively; 
P=0.063). However, this result did not reach the level of 
significance, as the number of patients who had undergone 
oophorectomy was very limited.

Table I. Characteristics of breast cancer patients (n=46).

Characteristics	 Values

Age at study initiation (years)
  Mean (median; SD)	 60.8 (62.3; 11.2)
Age at diagnosis (years)
  Mean (median; SD)	 57.4 (58.3; 10.8)
Time since last check-upa (months)
  Mean (median; SD)	 6.0 (5.1; 3.4)
Duration of hormone therapy (months)
  Mean (median; SD)	 32.5 (25.5; 28.3)
Body mass index
  Mean (median; SD)	 26.9 (26.5; 4.5)
Karnofsky performance status scale
  Mean (median; SD)	 91.7 (90.0; 8.2)
Earlier treatment, no. (%)
  Surgery	 46 (100.0)
  Radiotherapy	 39 (84.8)
  Chemotherapy	 14 (30.4)
Antihormonal treatment, no. (%)
  Tamoxifen	 24 (52.1)
  Anastrozole/Letrozole	 17 (37.0)
  Exemestan	 4 (8.7)
  Fulvestrant	 1 (2.2)

aTo exclude residual/recurrent disease. SD, standard deviation.

Table II. Incidence of minor complaints during the study.

	 Honey	 Pollen
Complaints, no.	 (n=41)	 (n=36)

Exhaustion	 4	 2
Increased aggressiveness	 2	 2
Hot flush on ingestion	 2	 1
Prickling of lips and mouth	 -	 3
Oedema of lower extremities	 2	 -
Thin hair	 1	 1
Mouth odour	 1	 1
Upper abdominal pain	 1	 1
Arthralgia	 1	 1
Flatulence	 1	 1
Disgust when ingesting the product	 1	 -
Nausea	 1	 -
Vomiting	 1	 -
Heartburn	 1	 -
Malaise	 1	 -
Headache	 1	 -
Red eyes	 1	 -
Stronger hot flushes	 1	 -
Dizziness	 -	 1
Itching of face and extremities	 -	 1

Table III. Previous experience with treatments against the side 
effects of antihormonal treatment (n=9).

	 Patients with	 Average rating
	 experience of	 of method's
Methods	 method, no. (%)	 efficacya

Acupuncture	 3 (6.5)	 3.7
Homeopathy	 7 (15.2)	 4.0
Vitamin E	 3 (6.5)	 2.3
Agnus castus	 0 (0.0)	 -
Soy	 2 (4.3)	 4.5
Omega-6 fatty acids	 2 (4.3)	 4.0
Red clover	 0 (0.0)	 -
Traditional Chinese 
medicine	 1 (2.2)	 2.0
Relaxation techniques	 3 (6.5)	 2.5
Clonidin	 0 (0.0)	 -
Venlafaxin	 1 (2.2)	 3

aRating: 1, very good; 2, good; 3, average; 4, poor; 5, very poor; 6, 
extremely poor.
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Discussion

In this study, we were able to demonstrate that both honey and 
the pollen-honey mixture improved menopausal complaints 
in breast cancer patients. Over two‑thirds of the patients who 
completed the study reported an improvement in their symp-
toms. Honey was found to be very effective in patients receiving 
aromatase inhibitors; however, the increase in oestradiol levels 
may raise some concerns regarding the safety of honey in this 
setting. Such concerns are not the case with the honey-pollen 
mixture. It appears that ovaries may play an important role 
regarding the efficacy of honey as well as that of pollen. It 
was also demonstrated that neither honey nor pollen exerted a 
significant effect on serum cholesterol and lipid levels.

Previous studies on the effects of pollen on symptoms 
in menopausal women formed the basis of this trial (16-19). 
The mixture of pollen and honey was used as i) it has been 
demonstrated that a mixture of honey and pollen increases 
the efficacy of pollen (29) and ii) honey improves the taste 
of pollen. We demonstrated that the pollen-honey mixture 
improved menopausal symptoms even in breast cancer patients 
undergoing antihormonal treatment. Certain patients also 
reported additional favourable effects, including reduced hair 
loss (1 case, honey group), improvement in bowel movement 
(1 case, honey group; and 1 case, pollen group) and normalised 
blood pressure (1 case, honey group).

Of note, honey, which was originally used as placebo and 
which contains only minimal amounts of pollen, produced 
effects similar to those of pollen. The extent of the effect 
observed in this study clearly exceeds that of a placebo effect, 
which is believed to be ~25% (30). This may be related to 
the findings of animal studies, according to which Tualang 
honey prevented uterine atrophy and increased bone density 
in ovariectomised rats and was thus considered a possible 
alternative to hormone replacement therapy (31). However, the 
positive findings for Tualang honey were achieved only with 
significantly higher doses (1.0 and 2.0 g/kg body weight) (31).

Unfortunately, the increase in the serum levels of oestradiol 
with honey treatment raises some concerns regarding the safety 
of honey in patients receiving aromatase inhibitors̸inactivators. 
This finding is of clinical relevance as honey is considered 
to be a healthy food, which is more frequently consumed by 
people of higher income and older age (≥60 years), particularly 
women (32). Thus, we may hypothesize that several breast 
cancer patients on aromatase inhibitors/inactivators consume 
honey without being aware of this potential risk.

The finding that the presence of ovaries may play an impor-
tant role in treatment success is supported by an animal study, 
which demonstrated that the addition of bee pollen to the diet 
reduced the release of insulin-like growth factor-1 (IGF‑1), 
progesterone and oestradiol from the ovaries  (33). This 
information was not available when our study was initiated. 
However, there may also be direct oestrogen-like effects, as 
other experiments demonstrated that bee pollen decreased 
bone loss, even when the experimental rats were ovariect-
omised (34).

A limitation of our study was the high drop-out rate, 
particularly in the honey-pollen mixture group. However, this 
rate was not as high as that in a comparable study on rhinocon-
junctivitis (35). The unusual taste of pure pollen, which may be 
ameliorated only to some extent by the addition of honey, may 
limit its potential uses. Another problem is that there have been 
no chemical analyses of honey and pollen. However, it is well 
known that honey and, particularly, pollen, contain flavonoids, 
which are known to reduce the risk of breast cancer (36,37).

A significant finding of our study was the absence of any 
effect of pollen on serum cholesterol and triglycerides, which 
was demonstrated in an earlier study by Georgiev et al (17). 
This may be due to the fact that the majority of the patients 
included in this study had normal blood lipid levels at the 
beginning of the study. In accordance with earlier studies, no 
such effect was expected in the honey group (38,39).

In conclusion, this study provided evidence that honey and 
bee pollen improve menopausal symptoms in breast cancer 

Figure 1. Mean differences in the Menopause Rating Scale (MRS) and its three subscales. Apart from honey in the psychological subscale (P=0.052), there 
were fewer complaints after the use of both pollen and honey. *P<0.05 and **P<0.001.
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patients receiving antihormonal treatment. As we observed an 
increase in the serum levels of oestradiol with honey treatment 
in patients receiving aromatase inhibitors̸inactivators, and 
due to evidence regarding the effect of honey and bee pollen 
on ovarian function and the direct effects of these products, 
honey and bee pollen should be used with caution in cancer 
patients. Whether this caution is justified remains to be estab-
lished. As previously mentioned, the scepticism regarding soy 
products also does not appear to be justified, according to 
Chi et al (13). Honey and bee pollen may be offered to women 
who have failed to respond to other reasonable alternatives to 
cope with postmenopausal symptoms (e.g., acupuncture) and 
who would otherwise discontinue treatment. However, the fact 
that flavonoids, which are found in both honey and pollen, 
have been found to prevent breast cancer, supports the use of 
both products in women with menopausal problems without 
a history of breast cancer. The use of honey and pollen for 
menopausal complaints in healthy women and patients with 
breast cancer should be addressed in future trials.
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