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Objective: The present study aimed to determine the efficacy of EstroG-100 herbal extract on hot flashes in
postmenopausal women.

Material and methods: This randomized, double-blind, placebo-controlled trial was performed on postmenopausal
women recruited from two university hospitals complaining of hot flashes. The intervention group received two
extract capsules (daily for 12 weeks), and the control group received two placebo capsules (daily for 12 weeks).
Finally, the frequency and severity of hot flashes (F&S) were subjectively reported and compared weekly during
the treatment for 12 weeks.

Results: Out of 120 randomized participants, 35 entered the final analysis for each group. In the third week,
participants of the control group significantly reported more moderate hot flashes than other group (MD=1.00, P
= 0.004). However, in terms of mild (MD=0.74, P = 0.057) and severe (MD=0.60, P = 0.064) hot flashes, the
groups did not differ. In the sixth week, mild (MD=1.51, P<0.001), moderate (MD=1.54, P<0.001), and severe
(MD=1.22, P<0.001) hot flashes were significantly reported more in the control group compared with another
group.

Conclusion: The present study revealed that EstroG-100 herbal extract could improve hot flashes in post-
menopausal women.

breast cancer.”®

Thus, clinicians employed complementary therapies to relieve

Introduction

Hot flashes are temporally sensations of heat mainly experienced by
postmenopausal women.! These women complain of sweating, the
sensation of heat, palpitations, anxiety, irritability, and even panic. This
phenomenon results from dilating skin vessels and a consequent
decrease in core body temperature.” The severity of hot flashes may be
influenced by several factors, for instance, climate, diet, lifestyle,
women’s social roles, attitudes toward the end of life, fertility, and
aging.3

The irritating nature of hot flashes prompted medical interventions
in recent years. Hormone therapy (HT), especially with estrogens, was
more commonly used until it was discovered that many adverse effects
could follow HT. HT’s most worrisome adverse effect is the increased
risk of developing hormone-dependent malignancies, for instance,

menopause symptoms. Among all herbal supplements, EstroG-100™ has
gained much attention in recent years. It is a mixture of root extract of
three plants (Cynanchum wilfordii Hemsley, Phlomis umbrosa Turczani-
now, and Angelica gigas Nakai), which is concentrated and spray-dried.°
It has several benefits, including anti-inﬂammatory,7 antioxidative,® ¢
anti-cancer,’ and anti-atherosclerotic properties.® '° Additionally,
EstroG-100™ may have the same effects as HT to relieve hot
flashes.””'>!! Based on previous studies, EstroG-100 improved meno-
pause symptoms without adverse effects.''*

This study aimed to determine the efficacy of EstroG-100 herbal
extract on hot flashes in postmenopausal women.

The precis: EstroG-100 herbal extract could reduce the severity and frequency of hot flashes in postmenopausal women with no adverse effect.
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Materials and methods
Study design and setting

This randomized, double-blinded controlled trial was conducted
between February and May 2021 at the Taleghani and Imam Hossein
hospital’s gynecology clinic. Both hospitals are affiliated to Shahid
Beheshti University of Medical Sciences, Tehran, Iran. The study pro-
tocol was accepted by the Iranian Registry of Clinical Trials (ID:
IRCT20220716055479N1)

Sampling and participants

Sampling was based on the consecutive method. The inclusion
criteria were: postmenopausal women with hot flashes, body mass index
(BMI) <40 kg/m?, having normal pelvic ultrasound and mammography,
and willingness to participate in the study. Also, we excluded the in-
dividuals with the following features: consumption of dietary supple-
ments to relieve menopause syndromes; a history of using estrogen or
progesterone products in the last three months; any suspicion of breast
and endometrial malignancies; irregular vaginal bleeding one year after
menopause; a history of uncontrolled hypertension, thyroid diseases,
diabetes mellitus, kidney or liver dysfunction, vascular thrombosis,
premature ovarian failure, or mental disorders; consumption of psy-
choactive drugs; alcohol or substance abuse; a history of hysterectomy; a
history of breast cancer in first-degree family members; and not
consuming the prescribed medicine or not completing the follow-up.

Randomization and blinding

After eligible participants signed written informed consent, they
were randomized (simple randomization using a computer-generated
randomization program) at a ratio of 1:1 into the intervention and
control groups. In this study, patients and physicians (who prescribed
medication and performed the physical examination) were blind to the
allocation of the patients in groups (double-blinded).

Interventions

The intervention group received two capsules of EstroG-100 herbal
extract (daily for 12 weeks). The patients were informed that the cap-
sules should be used simultaneously or twice daily. The control group
received two placebo capsules (daily for 12 weeks). Placebo capsules did
not differ from EstroG-100 capsules in terms of appearance, color, and
packaging; and contained starch compounds with no adverse effect. The
EstroG-100 and placebo capsules were produced by Behestan Behdasht
Pharmaceutical Company (Tehran, Iran). EstroG-100 is registered by the
Food and Drug Administration of Iran. The drugs were delivered to the
participants in three periods: at the beginning of the study, the end of the
fourth week, and the end of the eighth week. The participants were told
not to use any estrogen or progesterone. They should also maintain their
usual lifestyle and avoid taking other supplements to relieve menopause
symptoms.

Outcomes

At the first visit, the baseline characteristics of the participants were
collected. They were asked to fulfill a form reporting the severity and the
frequency of hot flashes within a week. They completed forms weekly,
from a week before the beginning of the study until the end of it (The
patients were followed for 12 weeks). They are also assured that if they
cannot attend, this information will be collected weekly by phone calls.
The severity of hot flashes was defined as follows: mild, only sudden hot
flashes; moderate, sudden hot flashes with severe sweating; severe,
sudden hot flashes with sweating that interferes with daily activities.'*
The primary outcome was the frequency of mild, moderate, and severe
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hot flashes.
Statistical analysis

Data were processed using SPSS version 23.0. We reported data as
percentage, mean, standard deviation, mead difference (MD), and 95%
confidence interval (CI). The categorical variables were compared be-
tween groups using the Chi-square test. Continuous variables were
compared between groups using the independent-samples t-test. In this
study, a p-value less than 0.05 was considered significant.

Ethical approval

The Research Ethics Committee approved this study of the School of
Medicine, Shahid Beheshti University of Medical Sciences (ID: IR.SBMU.
MSP.REC.1400.644). All procedures of this study were performed by the
declaration of Helsinki and its later amendments.

Results

Out of 120 postmenopausal women complaining of hot flashes, 84
patients were eligible to participate in the current study based on the
defined inclusion and exclusion criteria and signed the informed con-
sent. Forty-two patients were assigned either to intervention or placebo
groups, 14 were lost to follow-up, and 70 were finally analyzed (Fig. 1).
Table 1 presents the baseline characteristics of the participants. The two
groups did not differ in baseline characteristics (P >0.05).

Figs. 2-4 depict daily reports of hot flashes among participants over
time. As shown in Table 2, we also compared hot flashes between groups
in three time periods (the third, sixth, and 12th weeks). In third week,
participants of the control group significantly reported more moderate
hot flashes than another group (MD=1.00, P = 0.004). However, in
terms of mild (MD=0.74, P = 0.057) and severe (MD=0.60, P = 0.064)
hot flashes, the groups did not differ. In the sixth week, mild (MD=1.51,
P<0.001), moderate (MD=1.54, P<0.001), and severe (MD=1.22,
P<0.001) hot flashes were significantly reported more in the control
group compared with another. Also, the participants reported no drug-
related adverse effect.

Discussion

This study aimed to determine the efficacy of EstroG-100 herbal
extract on the frequency of hot flashes among postmenopausal Iranian
women. Our results revealed that EstroG-100 herbal extract signifi-
cantly improved the frequency of hot flashes.

In 1992, the American Medical Association recommended that
postmenopausal women consider using HT to relieve menopause
symptoms -since postmenopausal women have low estrogen levels,
especially estradiol (E2). As a result, HT was considered the best alter-
native for improving the health of postmenopausal women, and the vast
majority of clinicians prescribed it. Nevertheless, in a study by the
Women’s Health Initiative on postmenopausal women between 50 and
79 years, compared with placebo, HT with a combination of estrogen
and progesterone increased the incidence of breast cancer and cardio-
vascular disorders by 26% and 29%, respectively.® Thus, as an alterna-
tive to HT, there was a growing interest in producing efficient herbal
medicines with negligible adverse effects, such as Chinese herbal med-
icines, isoflavones, black cohosh, and pomegranate.

Cynanchum wilfordii Hemsley, Phlomis umbrosa Turczaninow, and An-
gelica gigas Nakai have been used as traditional herbal remedies in Korea
and China.'! Cynanchum wilfordii contains ingredients inhibiting the
damage of DNA, protein, and cell membrane lipids. It also have in-
gredients with the phenolic ring which can bind to estrogen receptor and
act as agonist or antagonist. Triterpene glycosides (derived from Phlomis
umbrosa) and wilforside and cyanuricuoside (derived from Cynanchum
wilfordii) are different types of saponin improving hot flashes by the
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Fig. 1. The CONSORT flow diagram of the study.

Table 1
Baseline characteristics of the participants.
Variables Total (n Intervention group  Control group  P-
=70) (n=35) (n=35) value
Age (years) 50.75 51.14+2.54 50.37+2.23 0.183
+2.41
Body Mass Index 29.09 28.01+3.99 30.17+5.07 0.052
(kg/m2) +4.66
Marital status 0.840
Married 61(87.1) 30(85.7) 31(88.6)
Unmarried 3(4.3) 2(5.7) 1(2.9)
Divorced 6(8.6) 3(8.6) 3(8.6)
Education 0.120
Elementary 41(58.6) 17(48.6) 24(68.6)
High school 22(31.4) 15(42.9) 7(20.0)
University 7(10.0) 3(8.6) 4(11.4)
Employment 0.159
Unemployed 49(70.0) 21(60.0) 28(80.0)
Employed 10(14.3) 6(17.1) 4(11.49)
Retired 11(15.7) 8(22.9) 3(8.6)
Menopause 7.32 8.88+0.10 5.76+0.08 0.370
duration +0.09
(months)
Daily reports of hot
flashes
Mild 4.34 4.77+2.49 3.91+1.40 0.081
+2.05
Moderate 3.27 3.57+1.68 2.97+1.48 0.119
+1.60
Severe 3.00 3.20+1.76 2.804+0.90 0.237
+1.40

Data were reported as frequency (%) or mean+standard deviation.

activation of estrogen receptor. Moreover, Angelica gigas contains
decursin which is helpful in the expression of progesterone.'?

EstroG-100 herbal extract has several properties (e.g., anti-
inflammatory, antioxidant, anti-cancer, and anti-atherosclerotic ef-
fects) that can be used for medicinal purposes. These properties were
stated by Joon Heo in 1613 in Dong-Eui-Bo-Gam (the most famous book
on traditional Korean medicine).!" Our results demonstrated that
EstroG-100 herbal extracts reduced the frequency of hot flashes among
postmenopausal women 30, 60, and 90 days after medication onset. The
efficacy of the medication increased up to 60 days with no reduction
after that, which is in agreement with the previous studies. In 2012,
Chang et al. examined the effect of a 12-week EstroG-100 herbal extract
on pre-, peri-, and post-menopausal women. His results showed that,
unlike the control group, by using the medication Kupperman’s meno-
pausal index decreased.'® Also, in 2005, Lee et al. examined the effects
of using Estromon (a combination of several plant extracts) in treating
hot flashes in premenopausal women. According to the results, oral
administration of two Estromon capsules twice a day for three months
significantly improved the symptoms of hot flashes about five times
more than the placebo group. He concluded that premenopausal women
might benefit from Estromon as a phytoestrogen supplement, signifi-
cantly improving menopausal symptoms, osteoporosis, serum  tri-
glycerides, and human growth hormone without weight gain or serious
side effects.'?

The present study showed that this herbal extract mostly improved
hot flashes within 60 days of consumption. Various studies have re-
ported different times of maximum effect, which may be due to the
mechanism of action of the drugs. Studies on the effects of selective
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Fig. 3. Daily reports of moderate hot flashes among participants over time.

serotonin reuptake inhibitors (SSRIs) on hot flashes reported intervals
between the start of using the drug and its therapeutic effects. The
minimum reported interval of efficacy reported in these drugs seems to
be five weeks.'>'® A study comparing the effects of progesterone with
venlafaxine on hot flashes revealed that after six weeks of medication,
progesterone and venlafaxine reduced hot flashes in patients by 79%
and 55%, respectively.'” Another study that evaluated the effects of
acupuncture in the treatment of hot flashes reported the onset of treat-
ment and time of the maximum effect of about three weeks and eight

weeks, respectively,'® which is similar to our findings. It seems that
among non-hormonal therapies used to manage menopause symptoms,
the effect of this herbal extract would manifest faster. However, it is
unknown how long this medication lasts in controlling hot flashes,
which further studies will clarify.

Despite some studies on EstroG-100 herbal extract, its mechanism of
action is still not well known. The study by Kim et al. showed that
EstroG-100 herbal extract did not induce any estrogenic activity or
stimulate the production of estrogen-responsive precursors in MCF-7
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Table 2
Comparison of daily reports of hot flashes between groups over time.
3rd week P-value 6th week P-value 12th week P-value
Mild 0.74 (—-0.02-1.50) 0.057 1.51 (1.01-2.01) <0.001 1.80 (1.27-2.22) <0.001
Moderate 1.00 (0.32-1.67) 0.004 1.54 (1.08-1.99) <0.001 1.20 (0.86-1.53) <0.001
Severe 0.60 (—0.03-1.23) 0.064 1.22 (0.62-1.83) <0.001 1.42 (1.09-1.75) <0.001

Data were reported as a Mean difference and 95% confidence interval.
All comparisons were performed using an independent-samples t-test.

cells. Moreover, these components had no selective activity against
human estrogen receptor (hER)-o and hERp, non-selective activity
against ER, or effects on ER target gene expression. Also, the combina-
tion of extracts in EstroG-100 did not induce MCF-7 cell proliferation
and uterine weight gain in ovarian mice.'! Its mechanism of action may
be related to the effects of estrogen agonists and/or antagonists, which
contribute to bone metabolism and menopause symptoms, while not
affecting E2 and follicle-stimulating hormone (FSH) levels.'%'%! Cyn-
anchum wilfordii contains components that act as a stilbene derivative,
which inhibits deoxyribonucleotide (DNA), protein, low-density lipo-
protein (LDL), and cell membrane lipids. Its phenolic ring creates a
similar binding to the estrogen receptor, allowing it to act as an estrogen
agonist and/or antagonist.”

On the other hand, previous studies depicted that the compounds in
EstroG-100 have phytoestrogenic effects.'® So, its mechanism of action
appears to be about receptors such as selective estrogen receptor mod-
ulators (SERM) rather than direct effects, as well as isoflavones. Phlomis
umbrosa and Cynanchum wilfordii contain saponin-riched compo-
nents,>"*>> which activate estrogen receptors to improve various
menopause symptoms.”>*! In addition, stromone contains Angelica
gigas, and its decorsin acts as a coumarin derivative of phytoestrogens to
stimulate the growth of sexual organs and to help express progesterone
and the Luteinizing Hormone (LH) receptor.25

The safety and efficacy of EstroG-100 have been demonstrated in
previous studies in mice and humans.'®'%'%?° In the tissue response
study to measure estrogen-specific alkaline phosphatase (ALP) levels in
women, Cynanchum wilfordii, Phlomis umbrosa, and Angelica gigas
increased ALP levels more than any of the individual plant extracts

alone, indicating a similar effect.’? In previous human clinical trials,
consumption of EstroG-100 improved menopause symptoms without
adverse effects.'>'® While LDL and high-density lipoprotein (HDL)
levels in HT-treated patients altered after E2 administration,?”
EstroG-100 did not affect the weight, biochemical and metabolic
markers such as liver enzymes, renal function test, and lipids profile. As
first limitation, the current study did not address liver enzymes level;
thus, it would be valuable if liver function tests were assessed in future
studies, as the liver probably metabolizes the evaluated drug. As another
limitation, this pilot study were conducted with a small sample size,
which could affect its external validity. Furthermore, it would have been
better if the patients were followed for a longer duration to evaluate the
possible long-term side effects of the EstroG-100 herbal extract.

Conclusion

The present study revealed that EstroG-100 herbal extract could
improve the frequency of hot flashes in postmenopausal women with no
adverse effects within the first 60 days of consumption. However,
further studies should be performed in the future to investigate the
durability of its effect.

Funding

The authors received no funding for this study.



F. Farzaneh et al.

Acknowledgments

The authors appreciate the participants for their collaboration.

References

-

N

w

EN

v

f=)}

N

@

©

10

11

12

Kronenberg F. Hot flashes: epidemiology and physiology. Ann NY Acad Sci. 1990;
592:52-86. discussion 123.

Kronenberg F. Hot flashes: phenomenology, quality of life, and search for treatment
options. Exp Gerontol. 1994;29(3-4):319-336.

Freeman EW, Sherif K. Prevalence of hot flushes and night sweats around the world:
a systematic review. Climacteric. 2007;10(3):197-214.

Collaborative Group on Hormonal Factors in Breast Cancer. Breast cancer and
hormone replacement therapy: collaborative reanalysis of data from 51
epidemiological studies of 52,705 women with breast cancer and 108,411 women
without breast cancer. Lancet. 1997;350(9084):1047-1059.

Rossouw JE, Anderson GL, Prentice RL, et al. Risks and benefits of estrogen plus
progestin in healthy postmenopausal women: principal results from the Women’s
Health Initiative randomized controlled trial. JAMA. 2002;288(3):321-333.

Efsa Panel on Dietetic Products N, Allergies, T.D. Bresson JL, Burlingame B, Dean T,
et al. Statement on the safety of EstroG-100 as a novel food pursuant to Regulation
(EC) No 258/97 EFSA J. 2017;15(5):e04778

Bae 1Y, Lee JY, Kwak BY, Lee HG. Estrogenic effects of various extracts from
Chamdanggui (Angelica gigas Nakai) and Sogdan (Phlomis umbrosa Turcz). Food Sci
Biotechnol. 2011;20(4):1113-1118.

Lee YJ, Choi HI, Kim YC, You HK, Shin HS. Effects of dichloromethane fraction of
Phlomidis radix on bone formation in human fetal osteoblasts. J Korean Acad
Periodontol. 2003;33(2):259-269.

Wong RW, Rabie ABM, Hagg EUO. The effect of crude extract from Radix Dipsaci on
bone in mice. Phytother Res. 2007;21(6):596-598.

Kim SN, Li YC, Xu HD, et al. Phytoestrogenic effects of combined plant extracts on
the change of bone metabolism of OVX rats. Korean J Food Sci Technol. 2008;40(3):
316-320.

Kim SJ, Jin SW, Lee GH, Kim YA, Jeong HG. Evaluation of estrogenic activity of
extract from the herbal mixture cynanchum wilfordii hemsley, phlomis umbrosa
turczaninow, and Angelica gigas Nakai. Toxicol Res. 2017;33(1):71-77.

Lee KH, Lee DJ, Kim SM, et al. Evaluation of effectiveness and safety of natural plants
extract (Estromon®) on perimenopausal women for 1 year. J Menopausal Med. 2005;
11:16-26.

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

EXPLORE xxx (XXXX) XXX

Chang A, Kwak BY, Yi K, Kim JS. The effect of herbal extract (EstroG-100) on pre-,
peri- and post-menopausal women: a randomized double-blind, placebo-controlled
study. Phytother Res PTR. 2012;26(4):510-516.

Ohayon MM. Severe hot flashes are associated with chronic insomnia. Arch Intern
Med. 2006;166(12):1262-1268.

McGarry K, Geary M, Gopinath V. Beyond estrogen: treatment options for hot flashes.
Clin Ther. 2018;40(10):1778-1786.

Stearns V, Beebe KL, Iyengar M, Dube E. Paroxetine controlled release in the
treatment of menopausal hot flashes: a randomized controlled trial. JAMA. 2003;289
(21):2827-2834.

Loprinzi CL, Levitt R, Barton D, et al. Phase III comparison of
depomedroxyprogesterone acetate to venlafaxine for managing hot flashes: north
central cancer treatment group trial N99C7. J Clin Oncol. 2006;24(9):1409-1414.
Avis NE, Coeytaux RR, Isom S, Prevette K, Morgan T. Acupuncture in menopause
(AIM) study: a pragmatic, randomized controlled trial. Menopause. 2016;23(6):
626-637.

Lee NJ, Kim G, Kwak BY, et al. Anti-menopausal effect of the newly-developed
phytoestrogen, FGF271, in vitro and in vivo. Lab Anim Res. 2008;24:167-172.

BRIC Report(in korean), Research trends of functional foods, 2004. http://bric.
postech.ac.kr/trend/biostat/2004/20040115_2.hwp.

Jung KY, Do JC, Son KH. Triterpene glycosides from the roots of Dipsacus asper.

J Nat Prod. 1993;56(11):1912-1916.

Hwang BY, Kim SE, Kim YH, et al. Pregnane glycoside multidrug-resistance
modulators from Cynanchum wilfordii. J Nat Prod. 1999;62(4):640-643.

Lee Y, Chung E, Lee KY, Lee YH, Huh B, Lee SK. Ginsenoside-Rg1, one of the major
active molecules from Panax ginseng, is a functional ligand of glucocorticoid
receptor. Mol Cell Endocrinol. 1997;133(2):135-140.

Lee Y, Jin Y, Lim W, et al. A ginsenoside-Rh1, a component of ginseng saponin,
activates estrogen receptor in human breast carcinoma MCF-7 cells. J Steroid Biochem
Mol Biol. 2003;84(4):463-468.

Kang SY, Lee KY, Park MJ, et al. Decursin from Angelica gigas mitigates amnesia
induced by scopolamine in mice. Neurobiol Learn Mem. 2003;79(1):11-18.

Shin SM, Cho YM, Kwon JE, Lee SR, Kang SC. Supplementation with Cynanchum
wilfordii radix extract for 8 weeks lowers serum total cholesterol: a controlled,
randomized, double-blind clinical trial. Phytother Res. 2020;34(9):2313-2322.
Turgeon JL, Carr MC, Maki PM, Mendelsohn ME, Wise PM. Complex actions of sex
steroids in adipose tissue, the cardiovascular system, and brain: insights from basic
science and clinical studies. Endocr Rev. 2006;27(6):575-605.


http://refhub.elsevier.com/S1550-8307(23)00224-0/sbref0001
http://refhub.elsevier.com/S1550-8307(23)00224-0/sbref0001
http://refhub.elsevier.com/S1550-8307(23)00224-0/sbref0002
http://refhub.elsevier.com/S1550-8307(23)00224-0/sbref0002
http://refhub.elsevier.com/S1550-8307(23)00224-0/sbref0003
http://refhub.elsevier.com/S1550-8307(23)00224-0/sbref0003
http://refhub.elsevier.com/S1550-8307(23)00224-0/sbref0004
http://refhub.elsevier.com/S1550-8307(23)00224-0/sbref0004
http://refhub.elsevier.com/S1550-8307(23)00224-0/sbref0004
http://refhub.elsevier.com/S1550-8307(23)00224-0/sbref0004
http://refhub.elsevier.com/S1550-8307(23)00224-0/sbref0005
http://refhub.elsevier.com/S1550-8307(23)00224-0/sbref0005
http://refhub.elsevier.com/S1550-8307(23)00224-0/sbref0005
http://refhub.elsevier.com/S1550-8307(23)00224-0/sbref0006
http://refhub.elsevier.com/S1550-8307(23)00224-0/sbref0006
http://refhub.elsevier.com/S1550-8307(23)00224-0/sbref0006
http://refhub.elsevier.com/S1550-8307(23)00224-0/sbref0007
http://refhub.elsevier.com/S1550-8307(23)00224-0/sbref0007
http://refhub.elsevier.com/S1550-8307(23)00224-0/sbref0007
http://refhub.elsevier.com/S1550-8307(23)00224-0/sbref0008
http://refhub.elsevier.com/S1550-8307(23)00224-0/sbref0008
http://refhub.elsevier.com/S1550-8307(23)00224-0/sbref0008
http://refhub.elsevier.com/S1550-8307(23)00224-0/sbref0009
http://refhub.elsevier.com/S1550-8307(23)00224-0/sbref0009
http://refhub.elsevier.com/S1550-8307(23)00224-0/sbref0010
http://refhub.elsevier.com/S1550-8307(23)00224-0/sbref0010
http://refhub.elsevier.com/S1550-8307(23)00224-0/sbref0010
http://refhub.elsevier.com/S1550-8307(23)00224-0/sbref0011
http://refhub.elsevier.com/S1550-8307(23)00224-0/sbref0011
http://refhub.elsevier.com/S1550-8307(23)00224-0/sbref0011
http://refhub.elsevier.com/S1550-8307(23)00224-0/sbref0012
http://refhub.elsevier.com/S1550-8307(23)00224-0/sbref0012
http://refhub.elsevier.com/S1550-8307(23)00224-0/sbref0012
http://refhub.elsevier.com/S1550-8307(23)00224-0/sbref0013
http://refhub.elsevier.com/S1550-8307(23)00224-0/sbref0013
http://refhub.elsevier.com/S1550-8307(23)00224-0/sbref0013
http://refhub.elsevier.com/S1550-8307(23)00224-0/sbref0014
http://refhub.elsevier.com/S1550-8307(23)00224-0/sbref0014
http://refhub.elsevier.com/S1550-8307(23)00224-0/sbref0015
http://refhub.elsevier.com/S1550-8307(23)00224-0/sbref0015
http://refhub.elsevier.com/S1550-8307(23)00224-0/sbref0016
http://refhub.elsevier.com/S1550-8307(23)00224-0/sbref0016
http://refhub.elsevier.com/S1550-8307(23)00224-0/sbref0016
http://refhub.elsevier.com/S1550-8307(23)00224-0/sbref0017
http://refhub.elsevier.com/S1550-8307(23)00224-0/sbref0017
http://refhub.elsevier.com/S1550-8307(23)00224-0/sbref0017
http://refhub.elsevier.com/S1550-8307(23)00224-0/sbref0018
http://refhub.elsevier.com/S1550-8307(23)00224-0/sbref0018
http://refhub.elsevier.com/S1550-8307(23)00224-0/sbref0018
http://refhub.elsevier.com/S1550-8307(23)00224-0/sbref0019
http://refhub.elsevier.com/S1550-8307(23)00224-0/sbref0019
http://bric.postech.ac.kr/trend/biostat/2004/20040115_2.hwp
http://bric.postech.ac.kr/trend/biostat/2004/20040115_2.hwp
http://refhub.elsevier.com/S1550-8307(23)00224-0/sbref0021
http://refhub.elsevier.com/S1550-8307(23)00224-0/sbref0021
http://refhub.elsevier.com/S1550-8307(23)00224-0/sbref0022
http://refhub.elsevier.com/S1550-8307(23)00224-0/sbref0022
http://refhub.elsevier.com/S1550-8307(23)00224-0/sbref0023
http://refhub.elsevier.com/S1550-8307(23)00224-0/sbref0023
http://refhub.elsevier.com/S1550-8307(23)00224-0/sbref0023
http://refhub.elsevier.com/S1550-8307(23)00224-0/sbref0024
http://refhub.elsevier.com/S1550-8307(23)00224-0/sbref0024
http://refhub.elsevier.com/S1550-8307(23)00224-0/sbref0024
http://refhub.elsevier.com/S1550-8307(23)00224-0/sbref0025
http://refhub.elsevier.com/S1550-8307(23)00224-0/sbref0025
http://refhub.elsevier.com/S1550-8307(23)00224-0/sbref0026
http://refhub.elsevier.com/S1550-8307(23)00224-0/sbref0026
http://refhub.elsevier.com/S1550-8307(23)00224-0/sbref0026
http://refhub.elsevier.com/S1550-8307(23)00224-0/sbref0027
http://refhub.elsevier.com/S1550-8307(23)00224-0/sbref0027
http://refhub.elsevier.com/S1550-8307(23)00224-0/sbref0027

	Estro G-100 herbal extract and hot flashes in postmenopausal women: A randomized double-blinded controlled trial
	Introduction
	Materials and methods
	Study design and setting
	Sampling and participants
	Randomization and blinding
	Interventions
	Outcomes
	Statistical analysis
	Ethical approval

	Results
	Discussion
	Conclusion
	Funding
	Acknowledgments
	References


