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enopause: a review of botanical dietary supplements
ieraona Low Dog, MD
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Since the release of the Women’s Health Initiative (WHI) findings, an increasing number of dietary
supplement products specifically targeting women in menopause have appeared in the American market-
place. This growth highlights the need for a critical evaluation of the tolerability and effectiveness of these
products. The purpose of this article is to assess the evidence for safety and benefit of botanical mono-
preparations used for relief of menopause-related symptoms. The Cochrane Library and Medline databases
were searched from January 1966 to October 2004, using a detailed list of terms related to botanicals and
menopausal symptoms. Studies were considered eligible (1) if they were controlled trials of a botanical
monopreparation administered orally for a minimum of 6 weeks to perimenopausal or postmenopausal
women with hot flashes and (2) if they included a placebo or comparative treatment arm. Topical prepa-
rations, botanical combinations, and dietary interventions, such as soy food or protein, were not included. No
language restrictions were imposed on the search. A total of 19 studies met the inclusion criteria. The
majority of studies indicate that extract of black cohosh (Actaea racemosa L.) improves menopause-related
symptoms; however, methodologic shortcomings in the trials were identified. To date, 4 case reports of
possible hepatotoxicity have been published, although previous safety reviews suggest that black cohosh is
well tolerated and that adverse events are rare when it is used appropriately. The results of 6 clinical studies
on soy (Glycine max L.) isoflavone extracts are mixed. Moreover, the composition and dose of soy
supplements varies widely across studies, making comparisons and definitive conclusions difficult. One
study challenged the long-term safety of high-dose soy isoflavone extract (150 mg/day for 5 years) on the
uterine endometrium. Clinical data from 5 controlled trials assessing the efficacy of semipurified isoflavone
red clover (Trifolium pratense L.) leaf extracts to reduce hot flash frequency and severity or to relieve
symptoms associated with the domains of the Greene Menopausal Symptom Scale are contradictory. The
largest study showed no benefit for reducing symptoms associated with menopause for 2 different red clover
isoflavone products compared with placebo. No significant adverse events have been reported in the
literature. Single clinical trials do not support the use of dong quai (Angelica sinensis L.), ginseng (Panax
ginseng C.A. Mey), or evening primrose seed oil (Oenothera biennis L.) for improving menopausal
symptoms. We conclude that black cohosh extracts appear to ease menopausal symptoms; ongoing studies
funded by the National Institutes of Health (NIH) will provide more definitive safety and efficacy data. Soy
isoflavone extracts appear to have minimal to no effect, although definitive conclusions are difficult given
the wide variation in product composition and dose. Long-term safety of higher dosage (150 mg/day) soy
isoflavone extracts is uncertain. Semipurified isoflavone red clover leaf extracts have minimal to no effect
in reducing menopausal symptoms. Dong quai, ginseng extract, and evening primrose seed oil appear to be
ineffective in ameliorating menopausal symptoms at the dosages and in the preparations used in these
studies.
© 2005 Elsevier Inc. All rights reserved.
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99SLow Dog Menopause: a review of botanical dietary supplements
When the Women’s Health Initiative (WHI) was discon-
inued owing to unanticipated increases in risk for breast
ancer, stroke, heart attack, and blood clots among women
aking estrogen plus progestin, the search for alternative
reatments that were perceived to offer beneficial effects
ith less risk intensified. Some women turned to botanical
ietary supplements with the presumption that these “natu-
al substances” are relatively safe and effective. Whether
hese presumptions are correct remains to be seen.

Although botanical remedies have been used for centu-
ies, many products in the American marketplace bear little
esemblance to the simple preparations of the past. Potent,
oncentrated products extracted via a range of solvents may
e consumed for prolonged periods, often in combination
ith over-the-counter and prescription drugs—unique cir-

umstances when compared with use of the apothecary of
esteryear. Thus, a “long history” of use cannot be presup-
osed, and questions of safety and efficacy must continue to
e entertained.

The purpose of this article is to systematically assess the
vidence for safety and benefit of single constituent botan-
cal products (often referred to as monopreparations) for the
reatment of menopause-related symptoms. This review is
ased on the most rigorous scientific studies published in
eer-reviewed literature.

ethods

he Cochrane Library and Medline databases were searched
rom January 1966 to October 2004, using a detailed list of
erms related to botanicals and menopausal symptoms.
erms used in the search included the following: meno-
ause, hot flashes, climacteric, herb, botanical, phyto-, phy-
oestrogen, isoflavone, soy, black cohosh, Cimicifuga, Act-
ea, red clover, Trifolium, dong quai, Angelica, licorice,
ild yam, Dioscorea, ginseng, Panax, evening primrose oil,
-linolenic acid, hops, kava, Piper methysticum, St. John’s
ort, Hypericum, chastetree, Vitex, valerian, and mother-
ort. References were then reviewed to identify additional

tudies.

tudy selection

tudies were considered eligible (1) if they were controlled
rials of a botanical monopreparation administered orally for

minimum of 6 weeks to perimenopausal or postmeno-
ausal women with hot flashes and (2) if they included a
lacebo or comparative treatment arm. Topical prepara-
ions, botanical combinations, and dietary interventions,
uch as soy food or protein, were not included. No language
estrictions were imposed. A total of 19 studies met the

nclusion criteria. n
esults

lack cohosh (Actaea racemosa L.; Cimicifuga
acemosa [L.] Nutt.)

he root and rhizome of black cohosh, an indigenous North
merican herb, have been researched for �30 years for the

elief of menopause-related symptoms. German health au-
horities endorse the use of black cohosh extract for pre-
enstrual discomfort, dysmenorrhea, and menopause.1

imilarly, the World Health Organization (WHO)2 recog-
izes its use for “treatment of climacteric symptoms such as
ot flushes, profuse sweating, sleeping disorders and ner-
ous irritability.” The North American Menopause Society3

ecommends black cohosh, in conjunction with lifestyle
pproaches, as a treatment option for women with mild
enopause-related symptoms.
Of 13 published trials identified for black cohosh, 5 met

riteria for inclusion in this review (Table 1).4–8

fficacy

ost studies indicate that black cohosh extract reduces
ome symptoms associated with menopause; however,
ethodologic shortcomings and variations in product and

osage limit definitive conclusions. The randomized, dou-
le-blind study by Stoll5 reported a statistically significant
P �0.001) reduction in Kupperman Index (KI) and Ham-
lton Anxiety Rating Scale (HAM-A) scores among women
ssigned to black cohosh compared with those given con-
ugated estrogens or placebo. Daily hot flash incidence
ecreased from 4.9 to 0.7 in the black cohosh group, from
.2 to 3.2 in the estrogen group, and from 5.1 to 3.1 in the
lacebo group. Attrition bias may have occurred; 12 of 30
omen dropped out of the estrogen group between weeks 5

nd 8 due to “perceived lack of efficacy,” a finding that, in
tself, raises questions about the study. Lehmann-Willen-
rock and Riedel6 found black cohosh reduced KI scores as
ffectively as hormone therapy (HT). However, their study
uffered from small sample size, lack of a placebo arm, lack
f blinding, and no description of the randomization pro-
ess. The trial by Warnecke4 reported “highly significant
eduction” in all outcome measures, but it did not report
alculations or provide analytical details. The study
acked a placebo arm and included diazepam—a drug not
ypically used for relief of menopausal symptoms—in 1
reatment arm. Wuttke and coworkers8 found a statisti-
ally significant reduction in the Menopause Rating Scale
MRS) score among women taking black cohosh com-
ared with those assigned to placebo; however, reduction
n hot flashes (item 1 on the MRS) did not differ signif-
cantly between the black cohosh and placebo groups.
acobson and colleagues7 failed to detect any reduction in
ot flash frequency or severity among breast cancer sur-
ivors taking black cohosh. This study included a large

umber of participants (69%) taking tamoxifen, a drug



Table 1 Controlled trials of black cohosh

Study N Sample Control Treatment
Primary Outcome
Measures Results

Warnecke4 60 Peri- and
postmenopausal
women

CEs (0.6 mg/day)
or diazepam
(2 mg/day) for
12 wk

40 drops Remifemin*
liquid extract bid
(4 mg/day 27-
deoxyactein) for
12 wk

KI, HAM-A score,
Global Impressions,
and Self-Assessment
Depression Scale

All 3 groups showed significant decrease
in neurovegetative and psychological
symptoms. Black cohosh and estrogen
groups experienced proliferation of
vaginal epithelium. No significant
adverse effects noted.

Stoll5 80 Postmenopausal
women

CEs (0.625 mg/
day) or placebo
for 12 wk

Remifemin 4 mg (27-
deoxyactein) bid for
12 wk (equivalent to
80 mg bid extract)

KI, HAM-A score Remifemin group had most pronounced
reduction in KI and HAM-A scores
compared with estrogen and placebo
groups (P �0.001). Remifemin group
had most significant change in
proliferation of vaginal epithelium
(P �0.01).

Lehmann-Willenbrock
and Riedel6

60 Surgically
menopausal
women

Estriol (1 mg/
day) or CEs
(1.25 mg/day) or
estrogen �
progestin
therapy (2 mg/
day estradiol �
1 mg/day
norethisterone
acetate) for
6 mo

Remifemin 4 mg bid
(27-deoxyactein) for
6 mo (equivalent to
80 mg bid extract)

KI Authors concluded that all 3 groups had
decreased KI; no significant difference.
Remifemin group had no change in LH
or FSH level.

Jacobson et al7 85 Women with
vasomotor
symptoms and
history of
breast cancer

Placebo for 60
days

20 mg bid of an
unspecified black
cohosh product for
60 days

4-day hot flash diary;
menopausal symptom
questionnaire

Black cohosh was not significantly more
efficacious than placebo for hot flash
number or intensity; sweating was the
only symptom with significantly greater
improvement over placebo. No change
in FSH or LH level in either group.

Wuttke et al8 62 Postmenopausal
women

CE (0.6 mg/day);
or placebo for
12 wk

CR BNO 1055/
Menofem†

(40 mg/day) for
12 wk

MRS Statistically significant reduction in MRS
score; however, reduction in hot flashes
(item 1 on MRS) did not differ
significantly between groups. Beneficial
effect on bone metabolism and vaginal
cytology reported in both CE and CR
BNO groups. CR BNO had no effect on
endometrial thickness, which was
increased by CE.

CE � conjugated estrogen; FSH � follicle-stimulating hormone; HAM-A � Hamilton Anxiety Rating Scale; KI � Kupperman Index; LH � luteinizing hormone; MRS � Menopause Rating Scale.
*Remifemin (black cohosh; Schaper & Brummer GmbH & Co. KG, Salzgitter, Germany). Remifemin preparations are standardized to contain 1 mg triterpene glycosides (expressed as 27-deoxyactein

(23-epi-26-deoxyactein) in each dose, equivalent to 20 mg root/rhizome.
†Menofem (CR BNO aqueous ethanolic extract of black cohosh; Bionorica AG, Neumarket, Germany).
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101SLow Dog Menopause: a review of botanical dietary supplements
nown to induce hot flashes, and thus limited the gener-
lization of the results to women going through natural
enopause and not taking tamoxifen.

afety

ur understanding of the mechanism of action of black
ohosh is a work in progress, but recent research suggests a
onhormonal effect.9 An abstract reporting increased me-
astases from breast to lung in mice given black cohosh has
aised questions concerning safety for women with breast
ancer10; however, other studies in animals have not found
n effect on mammary tumors.11,12 Four case reports13–16

urportedly link black cohosh use with acute liver disease in
patients. Evaluation of these reports is difficult, however,

ecause 2 of the 5 cases involved combination herbal prod-
cts, 3 cases failed to analyze suspected products for purity
nd identification, and 1 case did not report the brand or
ose of black cohosh consumed. No serious adverse events
ave been reported in published clinical trials, and 2 safety
eviews have found black cohosh extract to be well tolerated
nd adverse events to be rare when it is taken for up to 6
onths.17,18

ose and preparation

here is a wide variety of black cohosh products and formu-
ations available in the American marketplace, including com-
ination preparations. Clinical trials have been conducted on 2
roprietary preparations. The majority of studies used Remife-
in (Schaper & Brummer GmbH & Co. KG, Salzgitter, Ger-
any), although the method of extraction in this preparation

as changed over time from hydroethanolic (60% ethanol by
olume) to isopropyl alcohol (40% by volume) and the dosage
orm has changed from liquid to tablets, thus complicating any
omparison of research trials. In 2 recent studies, investigators
sed CR BNO 1055, an aqueous ethanolic extract (58% vol/
ol), sold as Klimadynon and Menofem (Bionorica AG, Neu-
arket, Germany). It is unclear whether pharmacologic equiv-

lence can be assumed between products. The dose of extract
sed in clinical trials is 40 to 160 mg/day.

onclusion

ost published reviews19–24 lend support for the contention

Table 2 Placebo-controlled trial of dong quai

Study N Sample Control T

Hirata et al25 71 Postmenopausal
women

Placebo for
24 wk

D
t
2

KI � Kupperman Index.
hat black cohosh extract is beneficial for the relief of i
enopause-related symptoms; however, clinical trials pub-
ished to date suffer from methodologic shortcomings that
ecessarily temper endorsement of this botanical. It is hoped
hat ongoing National Institutes of Health (NIH)–funded
linical studies will provide more definitive information
egarding safety and efficacy of black cohosh for the alle-
iation of menopausal symptoms.

ong quai (Angelica sinensis [Oliv.] Diels)

ong quai root has been used to treat a variety of disorders
n traditional Chinese medicine (TCM) for �20 centuries
nd is now quite popular in the US marketplace. Our search
evealed 1 published clinical trial on dong quai that met the
nclusion criteria (Table 2).25

fficacy

double-blind study by Hirata and coworkers25 failed to
nd any benefit for women receiving 4.5 g/day dong quai
aqueous extract standardized to 0.5 mg/kg of ferulic acid)
hen compared with placebo with respect to relief of hot
ashes or other menopausal symptoms captured by the KI
ver a 24-week period.

Dong quai is not typically used in TCM to treat meno-
ausal symptoms, nor is it typically administered as a single
gent. However, since the majority of dong quai products
old in the United States are not prepared in accordance
ith TCM principles, the findings of Hirata and cowork-

rs25 may be relevant to over-the-counter use of the botan-
cal.

afety

here is little information available on the hormonal effects
f dong quai. Hirata and coworkers25 did not detect any
hange in serum hormone levels or vaginal cytology. One
ase report of male gynecomastia was purportedly caused
y dong quai ingestion.26 No significant adverse effects are
eported in the literature; however, a case report27 and
esults of animal research28 suggest a possible herb-drug

nt
Primary Outcome
Measures Results

ai, 3 capsules
g/day) for

KI, hot flash
frequency

No difference between
groups in serum
hormone levels,
vaginal cytology, hot
flashes, KI scores
reatme

ong qu
id (4.5
4 wk
nteraction between donq quai and warfarin.
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ose and preparation

here are numerous dong quai products in the American
arketplace, the majority of which are combination prepa-

ations. No particular product dominates the marketplace,
nd most are not standardized to any constituent. The rec-
mmended “serving size” varies across manufacturers, but
ost recommend 3 to 6 g/day, usually taken in 3 divided

oses.29

onclusion

ased on the data from Hirata and coworkers,25 dong quai
s a single therapeutic intervention does not appear to be an
ffective treatment for relieving the vasomotor symptoms of
enopause. However, the paucity of data limits definitive

onclusions.

vening primrose seed oil (Oenothera biennis L.)

vening primrose oil is extracted from the seeds of the
vening primrose plant, a wildflower native to North Amer-
ca. The seed oil is a rich source of linoleic acid and
-linolenic acid. Our search identified 1 clinical trial eval-
ating the efficacy of evening primrose oil for the relief of
enopausal symptoms (Table 3).30

fficacy

he study by Chenoy and colleagues30 randomized 56
omen reporting �3 hot flashes per day to 2,000 mg

vening primrose oil plus 20 mg vitamin E or placebo twice
aily for 24 weeks. The investigators did not find any
ignificant benefit for evening primrose oil over placebo in
elieving the vasomotor symptoms of menopause. However,
he trial was small and suffered from attrition; only 35
articipants completed the study.

afety

vening primrose oil is generally well tolerated. Mild nau-
ea, diarrhea, flatulence, and bloating have been reported in
ome individuals.31 Limited data suggest a possible aggra-

Table 3 Placebo-controlled trial of evening primrose seed oil

Study N Sample Control Treatm

Chenoy et al30 56 Postmenopausal
women

Placebo for
24 wk

4 caps
oil cap
day) fo

KI � Kupperman Index.
ation of temporal lobe epilepsy.32 h
ose and preparation

vening primrose oil products generally are standardized to
ontain 320 to 360 mg linoleic acid and 40 mg �-linolenic
cid per capsule, although levels vary between manufactur-
rs. Vitamin E may be added to prevent rancidity. The
ecommended dosage ranges from 3 to 6 g/day.

onclusion

here was no demonstrated benefit for evening primrose oil
ver placebo in relieving menopause-related symptoms.
owever, the paucity of data limits any definitive conclu-

ions.

inseng (Panax ginseng C.A. Mey)

inseng root has held a place of importance in Asian med-
cine for millennia, and it is among the most popular herbal
upplements sold in the American market. The common
ame, ginseng, is used to describe a number of chemically
ifferent species of Panax. Thus, caution must be exercised
hen interpreting data between species. The German Com-
ission E1 and the WHO33 endorse the use of Panax gin-

eng as a tonic or restorative agent for invigoration and
ortification in times of fatigue, debility, or physical or
ental exhaustion. We found 1 clinical trial that met our

riteria (Table 4).34

fficacy

iklund and colleagues34 conducted a randomized, double-
lind, placebo-controlled study of ginseng in 384 women
eporting �6 hot flashes on �3 days per week. Subjects
eceived either 200 mg/day ginseng extract or placebo for
6 weeks. With regard to the primary end point, the Psy-
hological General Well-Being (PGWB) index, ginseng
howed a tendency only for better overall symptomatic
elief (P �0.1). Exploratory analysis of PGWB subsets,
owever, reported favorable results for ginseng compared
ith placebo (P �0.05) on the depression, well-being, and

Primary Outcome
Measures Results

ening primrose
id (4,000 mg/
k

KI, hot flash and
sweating
episode
frequency

No significant difference
in any outcome measure
between active and
placebo groups
ent

ules ev
sules b
r 24 w
ealth subscales.
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afety

systematic review35 found that Panax ginseng mono-
reparations are rarely associated with adverse events or
rug interactions, and the few effects reported were mild
nd transient. Data from clinical trials suggest that the
ncidence of adverse events is similar for ginseng and pla-
ebo, with subjects reporting headache as well as sleep and
astrointestinal disturbances.

ose and preparation

here are numerous products and formulations of ginseng
vailable in the United States. Doses of standardized extract
ange from 100 to 600 mg per day. Ginsana (standardized to
% ginsenosides; Pharmaton S.A., Lugano, Switzerland,
istributed by Pharmaton Natural Health Products) was the
roduct used in the study by Wiklund and colleagues.34

onclusion

anax ginseng may be helpful with respect to quality-of-life
utcomes, such as well-being, mood, and sleep. However,
ased on the results of 1 large clinical trial, it does not
ppear to be beneficial for vasomotor symptoms.

ed clover (Trifolium pratense L.)

lthough red clover blossoms have been used in traditional
erbal medicine for centuries, it is the semipurified isofla-
one leaf extracts for relief of menopause-related symptoms
hat interest researchers. Red clover contains isoflavones,
hich are sometimes referred to as phytoestrogens because
f their estrogen-like effects. Isoflavones may act as an
strogen agonist or antagonist depending on the individual
ompound and level present in the body. We found 5 clin-
cal trials that met our inclusion criteria (Table 5).36–40

fficacy

he largest study of semipurified isoflavone red clover leaf
xtracts by Tice and colleagues36 randomized 252 post-
enopausal women reporting �35 hot flashes per week to

Table 4 Placebo-controlled trial of ginseng

Study N Sample Control Treatment

Wiklund et al34 384 Symptomatic
postmenopausal
women

Placebo for
16 wk

4 capsules
oil bid (4,
24 wk

PGWB � Psychological General Well-Being index; WHQ � Women’s H
romensil (red clover isoflavones; Novogen Ltd., North s
yde, New South Wales, Australia) 82 mg/day, Rimostil
red clover isoflavones; Novogen Ltd.) 57 mg/day, or pla-
ebo for 12 weeks. There was no significant benefit for
ither red clover product over placebo in improving hot
ash frequency or Greene Menopause Symptom score.
omen receiving Promensil initially had a more rapid de-

line in hot flash frequency compared with women in the
ther 2 groups. However, at 12 weeks, the reduction in
ean number of daily hot flashes was similar for women

eceiving Promensil (41%), Rimostil (34%), and placebo
36%).

The crossover study by Baber and colleagues40 admin-
stered Promensil 40 mg/day isoflavones or placebo to 51
enopausal women for 12 weeks, followed by all par-

icipants receiving 1 month of placebo, and then 12
eeks of the alternate arm. There were no significant
ifferences in hot flashes, flushing, or other physiologic
arameters between the Promensil and placebo groups.
imitations of the study include small sample size, sin-
le-blind design, and the finding that some women in the
lacebo groups had higher urinary isoflavone levels at the
nd of the trial compared with baseline, raising questions
bout possible dietary confounders. Knight and cowork-
rs39 reported no statistically significant difference in
lleviation of symptoms between groups receiving isofla-
ones 40 mg/day, isoflavones 160 mg/day, or placebo
reduction in hot flashes of 29%, 34%, and 29%, respec-
ively). The study was small; only 37 postmenopausal
omen were enrolled.
In contrast to these negative findings, 2 smaller studies37,38

ound a statistically significant reduction in hot flash frequency
mong women taking Promensil compared with placebo. van
e Weijer and Barentsen37 randomized 30 women reporting
5 hot flashes per day to either Promensil (80 mg/day isofla-

ones) or placebo for 12 weeks. Hot flash frequency was
ignificantly (P �0.01) lower in women receiving red clover,
lthough no significant difference was seen in the Greene score
cross groups. The study was limited by its small sample size,
ack of detailed description of methodology or calculations,
nd lack of intention-to-treat analysis. Jeri38 compared Pro-
ensil (40 mg/day isoflavones) with placebo for 16 weeks in
small sample (N � 30) of women in Peru. A significant

P �0.001) reduction in hot flash frequency (48.5%) and

Primary Outcome
Measures Results

ng primrose
/day) for

Hot flash and sweating
episode frequency,
PGWB, WHQ, VAS

No significant difference
in any outcome measure
between active and
placebo groups

uestionnaire; VAS � Visual Analogue scale.
eveni
000 mg

ealth Q
everity was reported in the active group compared with the
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lacebo group, who experienced a small reduction in fre-
uency (10.5%) and no change in hot flash severity.

afety

o serious adverse effect has been reported in clinical trials or
n the medical literature, but because red clover leaf extracts
ontain semipurified isoflavones, the question of safety in hor-
one-sensitive tissue is important, especially when consider-

ng high doses over prolonged periods. Atkinson and cowork-
rs41 found no significant difference in mammographic breast
ensity after 12 months’ administration of Promensil (43.5
g/day isoflavones) compared with placebo in a study in 177

Table 5 Placebo-controlled trials of red clover

Study N Sample Control Tr

Tice et al36 252 Postmenopausal
women

Placebo for
12 wk

P
d
R
d
1

van de Weijer
and
Barentsen37

30 Postmenopausal
women

Placebo for
12 wk

P
d
1

Jeri38 30 Postmenopausal
women

Placebo for
16 wk

P
d
1

Knight et al39 37 Postmenopausal
women

Placebo for
12 wk

P
d
P
d
1

Baber et al40 51 Postmenopausal
women

Placebo or
active for
3 mo
followed
by 1 mo
placebo,
then 3 mo
alternate
arm

P
d

QOL � quality of life.
*Promensil (red clover isoflavones; Novogen Ltd., North Ryde, New
†Rimostil (red clover isoflavones; Novogen Ltd.).
omen (aged 49 to 65 years) with increased breast density, nor p
as there any statistically significant effect on estradiol, folli-
le-stimulating hormone (FSH), or luteinizing hormone levels.
lifton-Bligh and colleagues 42 found that Rimostil dosages up

o 85.5 mg/day taken for 6 months did not increase endometrial
hickness. Baber and coworkers40 found no significant differ-
nces in serum estradiol, FSH, sex hormone-binding globulin,
aginal cytology, or endometrial thickness after 3 months’
dministration of Promensil 40 mg/day. At this time, the safety
f red clover leaf extracts in women with a history of breast
ancer is unknown. Although not an adverse effect per se, red
lover isoflavones can inhibit the drug-metabolizing cyto-
hrome P-450 system enzymes CYP1A1, CYP1B1, and
YP2C943; however, no herb-drug interaction has been re-

nt
Primary Outcome
Measures Results

il* (82 mg/
avones) or
† (57 mg/
avones) for

Hot flash frequency,
changes in QOL

No significant
difference between
groups in hot flash
frequency. Greene
scale or adverse
events

il (80 mg/
avones) for

Hot flash frequency,
Greene Menopause
Symptom score

Reduction in hot flash
frequency per day in
active treatment (5.4
to 3.4) compared with
placebo (5.8 to 6.0; P
�0.01). No
significant difference
in Greene score

il (40 mg/
avones) for

Hot flash frequency
and severity

Reduction in hot flash
frequency (48.5%)
and severity (47%)
significantly greater
with active treatment
than placebo (10.5%
reduced frequency and
no change in severity;
P �0.001)

il (160 mg/
avones) or
il (40 mg/
avones) for

Hot flash frequency
and Greene
Menopause
Symptom score

No statistically
significant difference
between 2 red clover
arms and placebo

il (40 mg/
avones)

Hot flash frequency
and Greene
Menopause
Symptom score

No statistically
significant difference
between active
treatment and placebo
groups

ales, Australia).
eatme

romens
ay isofl
imostil
ay isofl
2 wk

romens
ay isofl
2 wk

romens
ay isofl
6 wk

romens
ay isofl
romens
ay isofl
2 wk
romens
ay isofl
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ose and preparation

linical trials for menopause-related symptoms have been
onducted primarily on the proprietary semipurified isofla-
one leaf extracts marketed as Promensil and as Rimostil.
he ratio of genistein plus biochanin A to daidzein plus

ormononetin is 1.9:1.0, with 40.0 to 43.5 mg total isofla-
ones per Promensil tablet. Rimostil purportedly contains a
atio of genistein plus biochanin A to daidzein plus for-
ononetin of 0.15:1.0, with �29.5 mg total isoflavones per

ablet. It is important to avoid simply comparing the differ-
nce in total isoflavones between these products because the
soflavone profiles differ considerably.

onclusion

he majority of clinical data do not support the efficacy of
emipurified isoflavone red clover leaf extracts in reducing
ot flash frequency and severity or in relieving symptoms
ssociated with the domains of the Greene Menopausal
ymptom Scale.

oy (Glycine max L.)

t has been postulated that dietary intake of soy may explain,
n part, the lower reporting of hot flashes by Asian wom-
n,44 compared with women in the United States.45 This has
ed to a surge in interest in soy in the research community
nd among consumers. The present review considers soy
xtracts only in dietary supplement form. We identified 6
ontrolled studies of soy extract dietary supplements that
et our inclusion criteria (Table 6).46–51

fficacy

n aggregate, the 6 studies presented in Table 6 produced
quivocal results. The largest study, by Upmalis and co-
orkers,51 found a statistically significant reduction in hot
ash severity, but no reduction in incidence, in the active

reatment group (50 mg/day soy isoflavones; genistein and
aidzein) compared with placebo (P � 0.01). However, the
se of the glycoside form of isoflavones, as opposed to the
iologically active aglycones, at the dose administered may
ave influenced the findings.

The crossover study by Nikander and coworkers49 failed to
nd any significant difference between the active treatment
114 mg/day soy isoflavone tablets containing glycitein 58%,
aidzein 6%, and genistein 6%) and placebo groups with
espect to KI or other outcome measures. Penotti and col-
eagues46 did not detect any significant difference in hot flash
requency or severity between postmenopausal women receiv-
ng soy isoflavones 72 mg/day (genistein 11 mg, daidzein 36
g, and glycitein 25 mg) and those receiving placebo. Both

roups had a 40% reduction in the number of hot flashes.
In contrast to the negative results from other trials, Scam-
ia and colleagues50 reported that after 6 weeks, women a
eceiving soy extract 400 mg/day (corresponding to isofla-
ones 50 mg/day) had a significant reduction in mean num-
er of hot flashes (P �0.01) and mean point values 19 (hot
ashes) and 20 (night sweats) on the Greene scale (P
0.001) when compared with those taking placebo. The

tudy was of short duration and was small; only 39 women
ere enrolled.
Faure and coworkers47 randomized 75 women reporting

7 hot flashes per day to placebo or soy extract (total isofla-
ones 70 mg/day [genistein, daidzein, biochanin, and for-
ononetin]). Women experiencing a �50% reduction in hot
ashes were significantly (P �0.005) more likely to be in the
oy treatment group (65.8%) than in the placebo group
34.2%). However, the trial suffered from attrition; 39% of the
lacebo group failed to complete the study.

Han and associates48 found a significant (P �0.01) re-
uction in KI score among women taking isoflavones 100
g/day (genistein 70 mg, daidzein 18 mg, and glycitein 12
g) compared with placebo. The mean KI score decreased

rom 44.6 to 24.9 in the active treatment group, whereas
here was a small increase (from 40.3 to 41.6) in the placebo
roup. Lack of placebo response is highly unusual in a
enopause study.

afety

oy extracts appear to be well tolerated, with few if any
erious adverse effects noted in clinical studies. A review by
unro and colleagues52 concluded that the literature, when

iewed in its entirety, supports the notion that soy isofla-
ones consumed in foods or dietary supplements are safe.
he report by Unfer and associates,53 however, has raised
uestions of safety with regard to long-term use of higher
oses of soy isoflavones. After 5 years, 6 cases (3.8%) of
ndometrial hyperplasia were detected by endometrial bi-
psy in women receiving soy extract 1,800 mg/day (soy
soflavones 150 mg/day); no case was found in the placebo
roup. Investigators reported that the difference in rates of
ndometrial hyperplasia between the 2 groups was statisti-
ally significant (P �0.05), although 41 biopsy specimens
rom the placebo group were considered unassessable at the
nal 5-year point.

ose and preparations

here are numerous soy extracts in the marketplace that
rovide widely varying levels of isoflavones in a range of
ixtures and ratios. The isoflavone dosages used in the
ajority of clinical trials are in the 50- to 100-mg/day range.

onclusion

he results from clinical studies are contradictory and dif-
cult to evaluate owing to variation in soy preparations,
osages, and durations of treatment. Many products fail to

dequately declare the composition of isoflavones (e.g.,
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ercentage of individual isoflavone, glycoside or aglycone
orm), further complicating comparison between trials. Sub-
tantial interindividual differences in isoflavone metabolism
xist in the general population,54 which may also affect
tudy outcomes. At this time, the scientific evidence cannot
upport the recommendation of soy isoflavone extracts for
he relief of menopausal symptoms.

ummary and discussion

hereas studies indicate that black cohosh extracts ease
enopausal symptoms, most investigations are limited by
ethodologic shortcomings; additionally, comparison be-

ween trials is complicated by variations in dosing and in

Table 6 Placebo-controlled trials of soy extracts

Study N Sample Control Treatmen

Penotti et al46 62 Postmenopausal
women

Placebo for
6 mo

1-g table
(72 mg/d
isoflavon

Faure et al47 75 Menopausal
women

Placebo for
16 wk

2 Phytos
capsules
day soy
for 16 w

Han et al48 80 Postmenopausal
women with
breast cancer

Soy protein
without
isoflavones
(50.3 mg)
for 16 wk

1 soy ex
tid (100
isoflavon

Nikander et al49 62 Women with
vasomotor
symptoms and
history of
breast ancer

Placebo for 3
mo, followed
by 2-mo
washout,
then 3 mo
alternate arm

3 phytoe
tablets b
day isofl

Scambia et al50 39 Menopausal
women

Placebo for
12 wk

SoySelec
day isofl
for 12 w

Upmalis et al51 177 Postmenopausal
women

Placebo for
12 wk

Soy extra
day isofl
for 12 w

KI � Kupperman Index; VAS � Visual Analogue Scale.
*Phytosoya; Arkopharma, Carros, France.
†Soy Select; Indera SpA, Milan, Italy.
se of products with different extraction systems. A total of s
case reports of acute hepatitis involving 5 women using
lack cohosh have been reported in the literature, although
reviously published safety reviews suggest that the herb
enerally is well tolerated. Soy isoflavone extracts appear to
xert minimal effects, but dose differences and marked
ariation in product composition limits definitive conclu-
ions. Long-term safety of higher-dose (150 mg/day) soy
soflavones is uncertain. Most clinical data do not support
he efficacy of semipurified isoflavone red clover leaf ex-
racts to reduce hot flash frequency and severity or to relieve
ymptoms associated within the domains of the Greene
enopausal Symptom Scale. Limited data suggest that

ong quai, ginseng extract, and evening primrose seed oil
re ineffective in ameliorating menopausal symptoms at the
oses and in the preparations used in these studies; no

Primary Outcome Measures Results

6 mo

Self-reported hot flash
frequency (diary)

No significant difference
between groups: both
had 40% reduction in
hot flash incidence

0 mg/
nes)

Self-reported hot flashes and
night sweats (symptom card)

The percentage of
“responders” (hot
flashes reduced by
�50% at end of
treatment) was 65.8%
in the soy extract group
and 34.2% in the
placebo group (P
�0.005)

apsule
y soy
16 wk

KI Greater decrease in KI
score with soy extract
(44.6 to 24.9) than with
placebo (40.3 to 41.6)
(P �0.01)

n
4 mg/
)

KI, VAS, mood No significant difference
between groups in KI,
VAS, or other outcome
measures

mg/
) qd

Hot flash frequency and
severity, Greene Menopause
Scale

At 6 wk, compared with
placebo, soy decreased
frequency (P �0.01)
and severity (P �0.001)
of hot flashes; no
change in other
outcome measures

mg/
) qd

Hot flash and night sweat
frequency and severity

At 12 wk significant
reduction in severity of
hot flashes and night
sweats (P �0.01) but
not frequency
t

t bid
ay soy
es) for

oya*
bid (7

isoflavo
k

tract c
mg/da
e) for

stroge
id (11
avones

t† (50
avones
k

ct (50
avones
k

ignificant adverse effect has been associated with their use.
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Reports in the literature on botanicals used to treat meno-
ausal symptoms reveal equivocal findings, with some stud-
es reporting efficacy for specific products and others reach-
ng opposite conclusions. Differences in findings across
tudies of the same botanical may be a function of less than
ptimal trial design, variation in products used, duration of
reatment, inadequate dosing, and/or use of small or non-
omparable population samples. When comparing products
hat differ in extraction technique, delivery system, ratio of
ngredients, and dose, the question of equivalency must be
onsidered. It also makes the “pooling” of trial data prob-
ematic. For example, reaching a definitive conclusion on
he efficacy of soy isoflavone extracts is difficult when the
roducts vary so markedly in composition. Many of the
rials failed to provide adequate definitions for “postmeno-
ausal” or “menopausal,” which also may contribute to
aried findings. Some treatments may be more effective in
he perimenopausal woman than in the postmenopausal
oman, or vice versa.
Future research should include long-term safety assess-

ents of botanical preparations used for menopause-related
ymptoms because women may use these products for pro-
onged periods. Dose-escalation studies should be con-
ucted before conducting expensive clinical studies on bo-
anical extracts. The development of analytical methods for
dentifying and verifying the quantity of active ingredients,
r marker compounds, in botanical products must be a
riority, as is improving quality-control measures from seed
o shelf. In addition to implementing rigorous clinical trial
esigns, researchers must clearly describe the botanical
roduct being studied (i.e., plant part, method of botanical
dentification, solvent extraction method, etc.) to enable
eplication and critical analyses of the research.
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