
Effect of Soy Phytoestrogens on Hot Flashes in
Postmenopausal Women With Breast Cancer : A

Randomized , Control led Cl inica l Tria l

By Cheri L. Van Patten, Ivo A. Olivotto, G. Keith Chambers, Karen A. Gelmon, T. Gregory Hislop, Edith Templeton,
Angela Wattie, and Jerilynn C. Prior

Purpose: Vasomotor symptoms, such as hot flashes
and night sweats, in breast cancer survivors are often
worsened by chemotherapy and tamoxifen, and/or the
discontinuation of hormone replacement therapy at
diagnosis. This study evaluated the acceptability and
effectiveness of a soy beverage containing phytoestro-
gens as a treatment for hot flashes in postmenopausal
women with breast cancer.

Methods: A randomized, placebo-controlled, dou-
ble-blind clinical trial was conducted in postmeno-
pausal women with moderate hot flashes who were
previously treated for early-stage breast cancer.
Women were stratified for tamoxifen use and random-
ized to a soy beverage (n � 59) containing 90 mg of
isoflavones or to a placebo rice beverage (n � 64).
Women recorded the number and severity of hot
flashes daily with a daily menopause diary for 4 weeks
at baseline and for 12 weeks while consuming 500 mL
of a soy or placebo beverage.

Results: There were no significant differences be-
tween the soy and placebo groups in the number of hot
flashes or hot flash scores. However, presumably be-
cause of a strong placebo effect, both groups had
significant reductions in hot flashes. Mild gastrointesti-
nal side effects were experienced by both groups but
occurred with greater frequency and severity with soy.
The mean serum genistein concentration at 6 weeks
was significantly higher in women who consumed soy
(0.61 � 0.43 �mol/L) compared with placebo (0.43 �
0.37 �mol/L) (P � .02). Overall acceptability and com-
pliance were high and similar in both groups.

Conclusion: The soy beverage did not alleviate hot
flashes in women with breast cancer any more than did
a placebo. Future research into other compounds is
recommended to identify safe and effective therapies
for hot flashes in breast cancer survivors.

J Clin Oncol 20:1449-1455. © 2002 by American
Society of Clinical Oncology.

VASOMOTOR SYMPTOMS (VMS) such as hot
flashes and night sweats can negatively affect wom-

en’s quality of life, particularly in women who have also
undergone treatment for breast cancer.1-3 In women with
breast cancer, VMS may be caused by premature meno-
pause caused by chemotherapy, or may be worsened by
tamoxifen,3,4 and/or the abrupt discontinuation of hormone
replacement therapy (HRT) at diagnosis. Furthermore, the
use of HRT to treat VMS remains controversial because of
concern that it may stimulate cancer growth.5

A number of alternatives to HRT, largely with limited
efficacy, have been tested in women with breast cancer.6-12

Complementary therapies for VMS are popular and widely
available, but rigorous data evaluating their safety and
efficacy are lacking.10 Soy foods containing phytoestrogens
(or isoflavones) exhibit both weak estrogenic and antiestro-
genic effects13 and therefore have been hypothesized as a
treatment for VMS. Preliminary evidence in healthy women
suggests that phytoestrogens can alter serum hormones,14

lengthen the menstrual cycle,14,15 reduce hot flashes,16-20

and improve vaginal dryness.19 At the time of study
planning, however, there were limited published studies
examining the effect of soy on hot flashes, and none
included women with breast cancer. Thus, a randomized,
placebo-controlled, double-blind clinical trial was con-
ducted to evaluate the acceptability and effectiveness of a

soy beverage in treating hot flashes in symptomatic post-
menopausal women with treated breast cancer.

METHODS

Study volunteers were solicited through the media, British Columbia
Cancer Agency outpatient breast cancer clinics, support groups, and
physicians’ offices in British Columbia, Canada. Women were eligible
if they had breast cancer, had more than 4 months since completion of
cancer treatment (with the exception that tamoxifen use was allowed),
were menopausal (� 12 months of amenorrhea), and had not used HRT
for � 4 months. Eligible subjects had to be experiencing troublesome
hot flashes, defined as a score (frequency � intensity) of � 10/wk. This
criterion was selected because it was considered to be clinically
meaningful, and there was concern that changes in hot flashes would be
difficult to detect with lower baseline scores. Women taking comple-
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mentary therapies and prescription medications, including tamoxifen,
were eligible if there had been no change in therapy for � 4 months.
Exclusion criteria were based primarily on factors that modify estrogen
or phytoestrogen metabolism or that had the potential to require
medical intervention during the study. Therefore, women were ex-
cluded if they were smokers, were using antibiotics, or had inflamma-
tory bowel disease, liver impairment (gamma-glutamyltransferase and
alkaline phosphatase of � 1.5 times normal), or recurrent breast cancer.
Women with an allergy to or who regularly consumed soy foods were
also excluded, and all participants were instructed to avoid soy-based
foods and soy supplements during the study.

Eligible participants attended a recruitment interview to provide
anthropometric and demographic information and medical history and
to answer questionnaires on soy intake and the use of medications and
complementary therapies. During this visit, women were instructed on
completing the validated daily menopause diary.21 Participants re-
corded their baseline VMS daily for 4 weeks, and, if eligible, women
were enrolled onto the study, stratified for tamoxifen use, and random-
ized to soy or placebo. Women continued to record their VMS daily for
12 weeks while consuming 250 mL of the study beverage twice per
day. On subsequent visits at 4, 8, and 12 weeks of intervention,
questionnaires were repeated, and diaries were reviewed for accuracy
and missing data. A final study exit questionnaire was administered to
obtain the participant’s perceived effect of the study beverage on hot
flashes, ratings of participation and acceptability, and the subject’s
guess about which beverage she consumed during the trial.

Blood samples were obtained at baseline for eligibility screening and
at 6 weeks of intervention to measure concentrations of the isoflavones
genistein and daidzein as a measure of compliance. For the serum
isoflavone analysis, blood samples were available from 105 subjects
(85%). Blood samples were clotted for 30 minutes and centrifuged at
3,000 rpm for 10 minutes, and serum was stored at �20°C until the
completion of the study. Blinded samples were shipped on dry ice to
the Department of Food Science and Human Nutrition laboratory at
Iowa State University, where they were batch tested in duplicate by
using reverse-phase high-performance liquid chromatography with a
previously published methodology.22,23

Hot flashes were measured with use of a daily menopause diary,
which included the self-reported number and average estimated inten-
sity during the day and night, measured with a five-point scale (0 �
absent to 4 � very intense). The amount of the study beverage
consumed was recorded daily.

The study used a soybean beverage as the treatment and a rice
beverage as placebo. The beverage was selected because a reasonable
quantity approximated the phytoestrogen content of a traditional Asian
diet13 and contained additional potentially active components lacking
in phytoestrogen pills. In addition, because the beverage did not require
any preparation and was a naturally occurring, commonly available
food, it was believed that compliance would be improved and safety
concerns minimized. Both beverages were vanilla flavored, with
similar calorie and fat contents; however, the soy was higher in protein
and lower in carbohydrate compared with the rice beverage. They were
produced in monthly batches, in identical blank 1-L cartons, and were
assigned a randomly allocated letter. A blinded sample of each
beverage was tested initially for isoflavone content, and the soy
beverage was tested every 4 weeks thereafter. Total isoflavone concen-
tration (as glycosides) was measured with high-performance liquid
chromatography by the Analytic Services Unit at the University of
Guelph.24 Adverse effects were monitored during study visits or
telephone interviews and were classified and graded on a four-point

scale according to the National Cancer Institute of Canada common
toxicity criteria.25

Data analysis was performed with the Statistical Analysis System
(SAS; SAS Institute, Cary, NC). The primary outcome variable was the
mean 24-hour hot flash score, created by summing the hot flash score
(frequency � intensity) during the day and night. The main analysis,
with Student’s t test, was a comparison between groups in the change
in the mean 24-hour hot flash score during the 4 weeks of baseline
compared with the last 4 weeks of treatment. This analysis was also
conducted for the hot flash number and score during the day and night
and the hot flash number per 24 hours. Secondary analyses included a
comparison between groups of the (1) consumption and acceptability
ratings for each beverage, (2) frequency of side effects, (3) responses to
the study exit questionnaire, and (4) serum isoflavone concentrations.
The average serum isoflavone concentration of the soy beverage was
also calculated. All statistical tests were two tailed and used a
significance level of alpha � 0.05. Response was evaluated on an
intention-to-treat basis.

The a priori hypothesis was that the study subjects would have a one
third reduction in their mean weekly hot flash score of � 10. A 33%
reduction was based on a level of improvement in hot flashes
considered to be clinically meaningful. The sample size calculation,
based on pilot data from postmenopausal women with breast cancer,
suggested that 54 subjects per group would be required to have an 80%
power to detect this difference with an alpha � 0.05. It was also
estimated a priori that approximately 20% of subjects would not
complete the full study protocol. Therefore, the planned sample size
was to recruit approximately 160 subjects.

Diary data for 123 subjects with more than 6 weeks of intervention
and fewer than 20% missing values were included in the statistical
analysis (set a priori). All but three women completed the 12 weeks of
intervention. For these women, their last 4 weeks of data were used as
the final 4 weeks of intervention.

Ethical approval was obtained from the University of British
Columbia and British Columbia Cancer Agency research ethics review
boards. All subjects provided written, informed consent.

RESULTS

As indicated in Fig 1, there were 263 eligible women
screened, and of these, 157 were randomized from August
1998 to February 2000. Nine women (6%) became ineligi-
ble after randomization, and 25 (16%) dropped out because
of time commitment (n � 9), intolerance of the study
beverage (n � 10, including seven women in the soy group
and three women in the placebo group), or other reasons
(n � 6). The remaining 123 women completed the study
by June 2000, including 59 randomized to soy and 64
to placebo.

Subject baseline characteristics and breast cancer treat-
ment history are listed in Tables 1 and 2, respectively.
These were similar between groups, as were the mean
baseline serum concentrations of follicle-stimulating hor-
mone, gamma-glutamyltransferase, and alkaline phos-
phatase (data not shown).

As indicated in Tables 3 and 4, none of the hot flash
reductions were significantly different between groups.
Both groups had significant reductions in the number of hot
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flashes during the day, night, and 24 hours and in their
respective hot flash scores from baseline to the final 4 weeks
of treatment. Overall, there was a 5.4 (30%) reduction in the
24-hour hot flash score with soy and a 7.5 (40%) reduction
with placebo. Figure 2 indicates the mean change per week
in the hot flash score (� SEM) during 4 weeks of baseline
and 12 weeks of treatment with either soy or placebo (total
of 16 weeks).

Table 5 lists the most common adverse effects. The soy
group had more frequent and severe gastrointestinal (GI)
side effects, and more women in the soy group dropped out

of the study for this reason. Weight gain � 5% of body
weight (grade 1 toxicity) was uncommon and occurred
equally in both groups. Vaginal spotting was reported by
four women consuming soy (including one woman taking
tamoxifen) and in one woman consuming the placebo
beverage. All of these participants were referred for inves-
tigation and completed the trial.

On the study exit questionnaire, a large number of women
in both the soy and placebo groups, respectively, perceived
a marginal decrease in hot flash number in the day (54% v
58%) and night (48% v 56%) and in severity in the day

Fig 1. Recruitment of women with breast cancer in a clinical trial to evaluate the effect of soy on hot flashes.
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(50% v 56%) and night (52% v 55%). The overall accept-
ability ratings were 1.9 and 2.0 out of 5 for the soy and
placebo groups, respectively (1 � highest rating). At study
completion, only half of the women in the soy and placebo
groups (48% v 52%, respectively) could correctly identify
which beverage they were consuming.

Most women in both groups had no missing diary data.
Sixteen women (13%) had � 1 day of missing data, with an
average of 6 days. Compliance in consuming the study
beverage was similar for both groups. Overall, women con-
sumed 95% of the quantity of beverage set in the protocol.

Use of complementary therapies and prescription medi-
cations during the study was common in both groups. With
the exception of vitamin E and evening primrose oil, agents
with proposed claims for the treatment of VMS were rarely
used. Black cohosh, wild yam, and red clover were each
used by three or fewer women in either group, and flaxseed
and selective serotonin reuptake inhibitors were each used

by a maximum of six women. Use of vitamin E and evening
primrose oil were more common but were used in compa-
rable proportions in both groups.

The average isoflavone concentration of the soy beverage
was 45 � 13 mg/250 mL, and isoflavones were undetectable in
the rice beverage. Thus, 90 mg of isoflavones was consumed
daily for women assigned to the soy beverage. The serum
concentration of genistein (0.61 � 0.43 �mol/L v 0.43 � 0.37
�mol/L; P � .02), but not of daidzein (0.29 � 0.85 �mol/L v
0.20 � 0.64 �mol/L; P � .56), was significantly higher at 6
weeks of intervention in women who consumed soy (n � 51)
compared with placebo (n � 54), respectively.

DISCUSSION

This randomized, placebo-controlled, double-blind clini-
cal trial does not support the use of a soy beverage
containing phytoestrogens as a treatment for hot flashes in

Table 2. Baseline Breast Cancer Characteristics and Treatments

Variable

Soy (n � 59) Placebo (n � 64)

No. % No. %

Stage of cancer at diagnosis
In situ 8 14 6 9
I 20 34 22 34
II 25 42 26 41
III 2 3 2 3
Unknown 4 7 8 13

Estrogen receptor status
Positive 41 70 41 64
Negative 9 15 8 13
Unknown 9 15 15 23

Previous treatment
Surgery 59 100 64 100
Adjuvant chemotherapy 26 44 29 45
Adjuvant radiation therapy 45 76 45 70
Tamoxifen 9 15 6 9

Current tamoxifen use 20 34 18 28

Table 1. Baseline Characteristics of Women With a History of Breast
Cancer*

Baseline Characteristic Soy (n � 59) Placebo (n � 64)

Age at study entry, years 55.5 � 6.3 54.9 � 6.5
No. of years since menopause 8.9 � 9.7 7.6 � 7.0
No. of years since diagnosis 3.6 � 3.8 5.1 � 4.8
Previous hysterectomy � oophorectomy 23 (39%) 28 (44%)
Previous use of HRT† 26 (44%) 21 (33%)
Height, cm 164.0 � 5.9 163.5 � 7.0
Weight, kg 71.7 � 12.1 71.6 � 13.1
Body mass index, kg/m2 26.8 � 4.5 26.6 � 4.2‡
No. of hot flashes in 24 hours 7.1 � 4.3 7.4 � 6.4
Hot flash score in 24 hours§ 18.0 � 13.9 18.9 � 18.9

*Data are mean � SD or number (%).
†Hormone replacement therapy including estrogen, progesterone, or both.
‡One missing value, n � 63.
§Hot flash score � [hot flash frequency � intensity for day] � [hot flash

frequency � intensity for night] for 24 hours.

Table 3. Mean Hot Flash Number and Score (per week) at Baseline and the Final 4 Weeks of Treatment in Postmenopausal Women With a History of
Breast Cancer*

Variable

Soy (n � 59) Placebo (n � 64)

Baseline (4 weeks) Final 4 Weeks of Treatment Baseline (4 weeks) Final 4 Weeks of Treatment

Day
No. of hot flashes 4.7 � 3.4 3.5 � 3.2 5.2 � 5.6 3.4 � 2.7
Hot flash score† 11.7 � 9.8 8.3 � 9.6 13.1 � 16.2 7.8 � 7.8

Night
No. of hot flashes 2.4 � 1.4 1.9 � 1.4 2.3 � 1.5 1.6 � 1.6
Hot flash score† 6.4 � 5.4 4.3 � 4.7 5.9 � 5.0 3.7 � 5.0

24 Hours
No. of hot flashes 7.1 � 4.3 5.3 � 4.1 7.4 � 6.4 4.9 � 3.9
Hot flash score† 18.0 � 13.9 12.6 � 13.4 18.9 � 18.9 11.4 � 11.3

*Differences between groups were not statistically significant.
†Intensity � frequency of hot flashes.
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breast cancer survivors. These results concur with other
studies26-29 that also demonstrated a reduction in hot flashes
with both soy and placebo but that did not find a statistically
significant difference between groups. Previous studies that
have claimed a positive effect of soy on hot flashes have had
important limitations in that they have been small17,20 or not
blinded19 or have found only a minimal reduction in hot
flashes16 or a nonsignificant trend toward a benefit.18,20

The only other study including breast cancer survivors
also reported a nonsignificant reduction in hot flashes,
with a trend for greater improvement in the placebo
group.29 The majority of women in that study were taking
tamoxifen (68%). In this study, the number of women
taking tamoxifen was relatively small, and thus a separate
analysis of the interaction between tamoxifen and phy-
toestrogens was not performed.

In this study, the phytoestrogen dose was similar to that
of other studies in which dose was reported.16-18,20,27-29 The
higher levels of serum genistein in women who consumed

soy compared with placebo suggests adherence to the study
protocol. However, both groups demonstrated high interin-
dividual variability in serum concentrations, and there was
no difference in daidzein levels between groups. Overall,
compliance (measured also by a daily diary) and acceptabil-
ity of the study beverages were high, and most women
indicated that they would participate in a similar trial.

Conflicting findings of existing studies may be explained
by differences in subject characteristics such as menopausal
status, reproductive history, hormone use, severity of symp-
toms, and the variation of phytoestrogens in human metab-
olism.13 Study findings may also be affected by the vari-
ability in the phytoestrogen content of foods13 and
difficulties in the measurement of VMS because of consid-
erable variation within and between women.

The improvement in hot flashes in the placebo group
reported in clinical trials has been considerable—in the
range16,18-20,26-28 of 25% to 51%. A comparable placebo
effect was demonstrated in this study and occurred despite
effective blinding. Regardless, a placebo effect with any
therapy for hot flashes may be caused by the variability and
spontaneous improvement that occurs over time28 or may
simply be a result of monitoring and expectation, particu-
larly in highly motivated women. Positive interaction with a
research assistant may also improve symptoms.30

The most frequently reported side effects were GI related
and caused some women (seven in the soy group and three
in the placebo group) to drop out of the study early,

Table 4. Difference in Mean (%) Hot Flashes From Baseline to the Final 4
Weeks of Treatment in Postmenopausal Women With a History of Breast

Cancer*

Variable

Soy (n � 59) Placebo (n � 64)

Mean % Mean %

Day
No. of hot flashes �1.2 26 �1.8 35
Hot flash score† �3.4 29 �5.3 40

Night
No. of hot flashes �0.5 21 �0.7 30
Hot flash score† �2.1 33 �2.2 37

24 Hours
No. of hot flashes �1.8 25 �2.5 34
Hot flash score† �5.4 30 �7.5 40

*Differences between groups were not statistically significant.
†Intensity � frequency of hot flashes.

Fig 2. Mean change in hot flashes in postmenopausal women with
breast cancer. Weeks 1 to 4 are baseline; weeks 5 to 16 are intervention
with soy or placebo. Error bars represent SEM. Reductions in hot flash
number and scores were not statistically significant between groups.

Table 5. Frequency of Adverse Effects (%) Reported by Women With a
History of Breast Cancer Who Consumed Either a Soy or Placebo

Beverage

Adverse Effect*

Soy (n � 59) Placebo (n � 64)

No. of
Women %

No. of
Women %

Gastrointestinal
Abdominal bloating 10 17 5 8
Abdominal gas/flatulence 6 10 0 0
Constipation 2 3 2 3
Gastritis 2 3 1 2
Diarrhea (or loose stools) 3 5 6 9
Nausea 2 3 0 0
Vomiting 1 2 0 0
Heartburn 2 3 0 0

Any gastrointestinal effect† 28 47 14 22
Weight gain, � 5% UBW 5 8 4 6
Vaginal spotting 4 7 1 2
Other‡ 3 5 2 3

Abbreviations: UBW, usual body weight.
*More than one adverse effect may be reported for each participant.
†In addition, 10 participants dropped out from intolerance of the study

beverage (seven soy, three placebo).
‡Includes leg cramps (n � 2), fluid retention (n � 2), and headache (n � 1).
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generally within 1 month. Although greater GI side effects
are common,16,19,29 not all studies have reported them with
soy compared with placebo,17,29 and several studies re-
ported none.17,26-28 Previous treatment with chemotherapy
and tamoxifen may explain the weight gain31 that occurred
in women in this trial, but not in other studies with
equivalent caloric content and duration.17 Given the nega-
tive findings of this study, the occurrence of vaginal spotting
may be related to endogenous estrogen and tamoxifen use
rather than to the estrogenic activity of phytoestrogens.

The effects of hormone withdrawal, present16,18 or un-
known20 in other studies, are unlikely to explain these
findings because at least 4 months had elapsed since the
discontinuation of HRT and either starting or stopping
tamoxifen. Seasonal effects are also unlikely to have had an
important effect, because the study intervention occurred
over a period longer than 1 year. Finally, the relatively short
duration of the study is not seen as an important limitation,
because a recent controlled trial of longer duration (24
weeks) also reported negative findings.28

A potential limitation of this study was the considerable
interindividual and intraindividual variation in VMS. Al-
though randomization reduced the between-group variabil-
ity, it is possible that a small reduction in hot flashes could

have been obscured. Another concern could be the moni-
tored but uncontrolled use of complementary therapies.
However, the use complementary therapies was similarly
distributed between groups, and therapies that were used by
more than just a few women have had limited efficacy in
relieving hot flashes.11,32,33

Overall, women are interested in alternatives to tradi-
tional HRT to treat hot flashes and night sweats. The
efficacy of a number of agents tested in breast cancer
survivors, however, has been variable, leaving VMS inad-
equately or untreated in many women. At present, there is
insufficient evidence to qualify soy or phytoestrogens as a
viable alternative to HRT to treat hot flashes. Although
this study demonstrates the feasibility of the use of
scientific methods in evaluating alternative therapies,
further study is required into safe and effective treat-
ments for VMS and the long-term safety of phytoestro-
gens in breast cancer survivors.
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