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Introduction
 Menopause refers to the permanent cessation of menstruation 
due to the loss of ovarian follicular activity. Clinically, menopause 
is recognized after 12 consecutive months of amenorrhea. Thus, the 
time of final menstruation is determined retrospectively. The aver-age 
age at which menopause occurs is approximately 51 years [1]. Post-
menopausal women have been reported to experience hot flashes 
[2,3], urinary incontinence [4,5], vaginal atrophy [6], reduced sexual 
function [7,8], depression [9,10], and other diseases, such as coronary 
heart disease [11,12] and osteoporosis [13]. These are due to changes 
in the levels of hormones such as estrogen secondary to decreased 
ovarian function. In 1992, the American Medical Association pub-
lished guidelines recommending that all menopausal women should 
consider Hormone Replacement Therapy (HRT). Since then, HRT 
has been regarded as the gold standard for treating the symptoms of 
menopausal women [14]. However, the risk of breast cancer, heart 
disease, and stroke increased by 26%, 29%, and 41%, respectively 
among approximately 16,000 menopausal women who used HRT to 
reduce menopausal symptoms [15].

 Plant-based and natural female hormone replacements such as iso-
flavones, cimicifuga, and pomegranate, which have a low incidence 
of adverse effects, have drawn considerable attention. For many 
years, these herbal extracts have been used to relieve menopausal 
symptoms [16]. However, the mechanism of action of these plants 
have not been sufficiently investigated and data on their safety are 
limited [17-19]. Therefore, it is imperative to identify safe medici-
nal herbs that can improve menopausal symptoms. EstroG-100® is 
a standardized herbal root extract of Cynanchum wilfordii, Phlomis 
umbrosa and Angelica gigas. In this preparation, hot water is removed 
while the remaining materials is filtered to remove insoluble fibers 
and dried to a fine powder. The Ministry of Food and Drug Safety in 
Korea has registered these herbs as non-toxic food materials because 
they have been used safely as herbal remedies for several hundred 
years in Korea and China.

 There have been a number of clinical, in-vitro, and in-vivo stud-
ies that have confirmed the safety and efficacy of EstroG-100®. In 
one of the two human studies conducted at Samsung Cheil Hospital  
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Abstract
Objective: To investigate the safety and efficacy of received Es-
troG-100®, a combined herbal extract of Cynanchum wilfordii Hems-
ley, Phlomis umbrosa Turczaninow, and Angelica gigas Nakai, in im-
proving menopausal symptoms among Korean menopausal women.

Materials and methods: This study was designed as a multicenter, 
randomized, double-blind, placebo-controlled clinical trial in wom-
en aged 40-70 years with menopausal symptoms (Kupperman 
menopausal index [KMI] ≥ 20). The primary and secondary efficacy 
endpoints were the change in the total modified KMI score and the 
changes in the 12 items of the modified KMI score, respectively.

Results: The total modified KMI score significantly improved after a 
12-week intake of EstroG-100® compared with the placebo. Of the 
secondary efficacy endpoints, paresthesia, nervousness, melancho-
lia, vertigo, fatigue, arthralgia and myalgia, and formication improved 
significantly. There was no significant change observed in the serum 
E2 and FSH levels, endometrial thickness, and Body Mass Index 
(BMI), in both groups.

Conclusion: In this clinical trial, EstroG-100® was confirmed to be a 
safe and effective herbal treatment for a range of menopausal symp-
toms and enhanced the quality of life of perimenopausal women.

Keywords: EstroG-100; Kupperman menopausal index; Meno-
pause; Plant extract; Randomized controlled trial; Vasomotor symp-
toms
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School of Medicine Sungkyunkwan University in South Korea, using 
EstroG-100® for 3 months resulted in a statistically significant im-
provement in various menopausal symptoms (such as hot flash, sleep 
disorders, or joint pain) compared with the placebo group. Addition-
ally, the treatment group that received EstroG-100® for 12 months 
showed statistically significant improvement in bone mineral density 
of the femur and triglyceride levels in the serum [20]. In another hu-
man study including White Hispanic, White non-Hispanic, and Afri-
can-American women in California in the United States, the group 
receiving EstroG-100® showed statistically significant improvement 
in mean Kupperman Menopausal Index (KMI) scores, as well as in 
10 different menopausal symptoms, including vasomotor symptoms, 
paresthesia, insomnia, nervousness, vertigo, fatigue, rheumatic pain, 
formication, and vaginal dryness compared with the placebo group 
[21]. In two clinical studies, EstroG-100® showed no significant 
changes in body weight, Body Mass Index (BMI), or serum E2 and 
FSH levels, which were observed during treatment with HRT and oth-
er phytoestrogens. However, there are no studies that used KMI as the 
primary endpoint in Korea. Accordingly, to confirm the results of a 
human trial using KMI in Korea, we conducted a 12-week, random-
ized, double-blinded, multicenter, placebo-controlled clinical trial on 
the safety and efficacy of EstroG-100®.

Materials and Methods
Study design

 This clinical trial was designed as a 12-week multicenter random-
ized double-blind placebo-controlled study. Prior to trial initiation, 
the study protocol and Informed Consent Form (ICF) were reviewed 
and approved by the Institutional Review Board (IRB) of each of the 
three participating clinical trial sites: Korea University Anam Hospi-
tal, Ajou University Medical Center, and Yonsei University College 
of Medicine Severance Hospital. After voluntarily signing the ICF, 
eligible participants were enrolled based on their demographic char-
acteristics, medical and medication history, and the results of physical 
examinations, vital signs, pathologic examinations, mammography, 
PAP smear test and modified KMI. Those who met the inclusion cri-
teria were enrolled in the trial via stratified randomization. Stratified 
random assignment to treatment or control groups was carried out by 
assigning numbers 001-050 to those with 20 ≤ modified KMI ≤ 30, 
and 051-100 to those with modified KMI > 30. The enrolled partici-
pants received either the test product (EstroG-100®) or control prod-
uct (placebo) for 12 weeks. The allocation ratio between the treat-
ment and control groups was 1:1. Based on the randomization table 
produced prior to the clinical trial, A and B, which were generated 
using the randomization program of the SAS system, were sequential-
ly assigned to participants starting from no. 1. The sponsor attached 
labels to the products prepared for the clinical trial according to the 
randomization table and supplied them to the trial sites before trial 
initiation.

 EstroG-100® is a powdered extract that was prepared as follows: 
the raw materials (Cynanchum wilfordii Hemsley, Phlomis umbrosa 
Turczaninow and Angelica gigas Nakai) were handpicked and cut at 
a mass ratio of 1:1:1.08 (w/w/w), and the concentrated mixture was 
extracted, dried, and powdered. In this human clinical trial, the daily 
dose was set at 514 mg, considering the officially approved dose of 
EstroG-100® and the intake amount applied in previous clinical tri-
als. EstroG-100® and the placebo were provided in a form with the 
same shape, texture and taste. Participants in the EstroG-100® and 
placebo groups took one pill twice a day over a period of 12 weeks.

 The participants, who were enrolled in the clinical trial after being 
informed of their goals, submitted the signed ICF prior to participa-
tion, passed the eligibility screening, visited the sites four times, in-
cluding the screening visit, and participated in the study for 12 weeks 
starting from the baseline visit (visit 2). At visit 1 (screening), data 
on demographic characteristics, medical and medication history, vital 
signs (blood pressure and heart rate), anthropometric measurements 
(height and weight), physical examination, mammography, PAP 
smear test, clinical laboratory tests (blood and urine), and modified 
KMI were collected, and the date of the next visit was recorded. At 
visit 2 (baseline, week 0), participants’ baseline characteristics were 
recorded, including any changes in medical and medication history, 
physical examination, blood test results (E2, FSH), and endometrial 
thickness. The inclusion/exclusion criteria were then applied to the 
screening and baseline data to determine the eligibility of the partic-
ipants (pre-qualification testing), followed by random assignment to 
the treatment or control group. The participants were then provided 
with EstroG-100® or placebo with intake instructions, along with di-
etary guidance and a dietary survey, and the date of the next visit was 
set. At visit 3 (week 4) and visit 4 (week 12), adverse events, changes 
in concomitant medication and treatment, physical examination, vital 
signs (blood pressure and heart rate), anthropometric measurements 
(weight and BMI), dietary guidance and survey, intake compliance 
and modified KMI were assessed. The participants were then pro-
vided with EstroG-100® or placebo with intake instructions, and the 
date of the next visit was set. During the last visit (visit 4), clinical 
laboratory tests, blood tests (E2 and FSH), and endometrial thickness 
measurements were performed. The dietary guidelines for the partici-
pants in this study prohibited the intake of foods and drugs that could 
interfere with the effects of Cynanchum wilfordii Hemsley, Phlo-
mis umbrosa Turczaninow, and Angelica gigas Nakai, and included 
functional foods as well as menopausal medications and treatments 
(hormone therapy and hormone analog treatment, including plant ex-
tracts).

Participants

 This clinical study was approved on January 17, 2014, December 
12, 2013, and December 16, 2013, by the IRBs of Ajou University 
Medical Center (IRB No. AJIRB-MED-FOD-13-271), Korea Univer-
sity Anam Hospital (IRB NO: AN13182-006), and Yonsei University 
College of Medicine Severance Hospital (IRB No. 4-2013-0728), re-
spectively. This study was conducted according to the International 
Conference on Harmonization/WHO Good Clinical Practice (ICH-
GCP) standards. All participants were provided with a full explana-
tion of the study procedures and those who voluntarily signed the 
ICF were enrolled in the clinical trial. In total, 122 participants were 
screened for eligibility. Finally, 105 participants were randomly as-
signed to the treatment group (n = 51) and control group (n = 54), of 
whom two were later excluded from the treatment group (one meeting 
the exclusion criteria and one withdrawing consent) and four from 
the control group (two by meeting the exclusion criteria and two by 
withdrawing consent). Consequently, a total of 99 participants were 
included in the Full Analysis Set (FAS). Of these, one person in the 
treatment group was later excluded due to concomitant intake of a 
prohibited drug, and two people in the control group were excluded 
as outliers in safety items (E2/TG and blood pressure) by the Principal 
Investigator (PI). Consequently, 96 participants (48 per group) were 
included in the Per-Protocol Set (PPS) (Figure 1).
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Inclusion and exclusion criteria

 Upon completion of the screening procedure, 105 women with 
menopausal symptoms were enrolled and randomized to the treat-
ment (EstroG-100®) or control (placebo) groups.

The inclusion criteria were:

• Age 40–70 yrs

• Moderate-to-severe menopausal symptoms with a modified KMI 
score of ≥ 20

• Consent to participate in the trial before initiation. and the submis-
sion of a signed ICF

The exclusion criteria were:

• Body Mass Index (BMI) ≥ 30 kg/m2

• A medication history of hormones or hormone-like agents (such as 
plant ex-tracts) within the past three months

• Medical history of endometrial hyperplasia, uterine cancer, endo-
metrial cancer, breast cancer, and hormone-related cancers associ-
ated with breast disease

• A medical history of severe migraine or a diagnosis of thromboem-
bolism, cerebrovascular disease, myocardial infarction, unstable 
angina, or coronary angioplasty within the past 12 months

• A medical history of severe mental disorders, such as depression 
or anxiety disorders, and current use of psychotropic medications, 
such as antidepressants

• Atypical uterine bleeding at least 12 months after menopause

• Uncontrolled hypertension (160/100 mmHg or higher, measured 
after 10 min of seated rest)

• Diabetes with an uncontrollable blood glucose level (fasting plas-
ma glucose concentration ≥ 180 mg/dL or resumption of antidia-
betic medication within the past three months)

• Uncontrolled thyroid disease (apart from those judged to be eligi-
ble to participate in this clinical trial by the attending physician)

• Drug or alcohol abuse

• ALT or AST values more than 3-fold the upper limit of normal in 
the trial sites

• Serum creatinine more than twice the upper limit of normal

• Confirmation of a clinically significant abnormality on mammog-
raphy or PAP smear (normal range: BI-RADS Category ≥3, PAP 
smear up to ASCUS [atypical squamous cells of undetermined sig-
nificance])

• Participating in a different clinical trial within one month of the 
start of this clinical trial or planning to participate in another clini-
cal trial during the trial period

• Cases judged inappropriate for this clinical trial by the PI

• Use of thyroid hormone preparations, clonidine, anticoagulants, 
or antithrombotic drugs (e.g., warfarin, aspirin and clopidogrel) 
within the past three months

• Intake of menopausal drugs or functional foods within the past 
month

• Continuous intake of foods based on Cynanchum wilfordii Hems-
ley, Phlomis umbrosa Turczaninow, and Angelica gigas Nakai 
within the past month

Outcome measurements

 KMI is an international standard for assessing the degree and char-
acteristics of menopausal discomfort, established by Dr. Kupperman 
to improve treatment efficiency by summating the indices represen-
tative of menopausal symptoms, based on his experience in treating 
menopausal women. The modified KMI consists of 12 items in six 
domains: vasomotor disorders, urinary symptoms, systemic neurolog-
ical symptoms, motor symptoms, digestive symptoms, and systemic 
symptoms. Each item is rated on a 4-point scale (0-3) according to 
symptom intensity. For the final evaluation, weights were applied to 
individual item scores (item 1 = 4 points, items 2 to 4 = 2 points, and 
items 5 to 12 = 1 point).

Primary efficacy evaluation method

 The participants received the test product (EstroG-100®) or pla-
cebo every day, and the change in the total modified KMI score was 
assessed at weeks 4 and 12. The degrees of symptom improvement in 
both groups were analyzed and compared to ascertain whether there 
were statistically significant differences.

Secondary efficacy evaluation method

 At weeks 4 and 12 of daily intake of the test product (EstroG-100®) 
or placebo, the changes in the scores of the 12 items of the modi-
fied KMI, namely hot flashes or cold sweats (vasomotor symptoms), 
numbness and tingling (paresthesia), difficulty sleeping (insomnia), 
nervousness, feeling blue or depressed (melancholia), dizzy spells 
(vertigo), feeling tired (fatigue), arthralgia and myalgia, headaches, 
pounding of the heart (palpitations), the sensation of crawling on the 
skin (formication) and vaginal dryness were measured. The degree of 
symptom improvement in both groups was analyzed and com-pared 
to determine whether there were statistically significant differences.

Figure 1: Study flow diagram.
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Safety evaluation method

 Safety evaluation was based on the frequency and severity of ad-
verse events recorded in individual participants’ adverse event reports 
and abnormal findings in the results of clinical laboratory tests (serum 
E2 and FSH levels), endometrial thickness, hematology, blood chem-
istry, urinalysis, BMI and vital signs (heart rate and blood pressure). 
Outliers in the clinical laboratory test results, vital signs, and Elec-
trocardiogram (ECG) results were recorded in the individual adverse 
event reports of the participants in the case report forms, which were 
then subjected to statistical analysis.

Sample size

 The sample size was calculated based on the results of the study 
conducted by Chang et al., [21], a clinical trial that showed a statisti-
cally significant effect of EstroG-100® on the KMI score in the same 
manner as the present clinical trial. In the primary and secondary effi-
cacy evaluation tests, the minimum number of participants was 42 per 
group. Considering a possible dropout rate of 15%, the number of par-
ticipants enrolled in each group was set at 50, totaling 100. Accord-
ingly, we planned to enroll 100 participants who met the inclusion 
criteria, expose them to either the test product (EstroG-100®) or the 
control product (placebo), and analyze the data of 84 participants (42 
per group) as the final number of efficacy evaluation cases appropriate 
for the PP measure specified in the study protocol.

Randomization and blinding 

 Participants who were randomly assigned to the treatment or con-
trol groups took the test product (EstroG-100®) or placebo daily. 
Based on the randomization table produced prior to the clinical trial, 
participants were assigned as A and B starting from the first partici-
pant. To ensure double-blinding, the contents noted in the production/
packaging and labeling of the products used in this clinical trial and 
the allocation of the identification codes for each group were sealed 
by the clinical trial associate and were not disclosed until the end of 
the trial, except in cases of serious adverse events. Each participant 
was pro-vided with an identification code that matched their alloca-
tion number. A spare code was used in case of defects or damage to 
the test or control product, so that double blinding was maintained 
throughout the trial for both the investigator and participant.

Statistical analysis

 The data obtained from the participants were largely composed 
of three analysis sets: the Safety Set (SS), Full Analysis Set (FAS) 
and Per-Protocol Set (PPS). In compliance with the intention-to-treat 
principle of including all clinical trial participants randomized into a 
clinical trial, the FAS of this trial included participants who took the 
test or control product at least once, went through efficacy evalua-
tion at least once, and met all the selection criteria. The PPS included 
participants belonging to the FAS who completed the clinical trial 
and did not violate any selection criteria that could have affected the 
results of the trial. FAS analysis was used as the main method for 
efficacy evaluation, and PPS analysis was performed. Ninety-eight 
participants (48 per group) were included in the study. Regarding the 
efficacy endpoints, the differences in the degree of changes before and 
after the intake of the test or control product were analyzed using the 
paired t-test, and the statistical significance of intergroup differences 
was checked using the two-sample t-test and the Wilcoxon rank sum 
test.

 The SS included 104 participants (50 in the treatment group and 
54 in the control group), from whom safety-related information was 
collected among those who were randomly assigned to either group 
and took the test or control product at least once. Safety was assessed 
based on adverse events, laboratory test results, vital signs, serum 
E2/FSH levels and endometrial thickness. The incidence of adverse 
events was calculated for each group, and the chi-square or Fisher’s 
exact tests were used for comparative analysis. A paired t-test was 
used for intra group comparison of differences in vital signs, E2/FSH 
levels, and endometrial thickness before and after intake of the prod-
uct, and a two-sample t-test was used for intergroup comparison.

 The data obtained in this trial are presented as descriptive statistics 
by calculating the mean and standard deviation, and statistical anal-
ysis was performed using SAS® (version 9.2, SAS Institute, Cary, 
North Carolina, USA). A two-tailed test was performed for demo-
graphics and safety assessment and a one-tailed test for efficacy as-
sessment, with the significance level set at 0.05. The P-values of all 
analyses are presented to four decimal places, and p-values lower than 
0.05 were considered significant. Values with decimal places, such as 
mean, standard deviation, and percentage, are presented as two deci-
mal places.

Results
Characteristics of the study participants

 A total of 122 participants were screened for eligibility, and 105 
were enrolled and randomly assigned to the treatment (n = 51) and 
control groups (n = 54), of whom two were excluded from the treat-
ment group (one by meeting the exclusion criteria and one by with-
drawing consent), and four from the control group (two by meeting 
the exclusion criteria and two by withdrawing consent). Consequent-
ly, a total of 99 participants were included in the FAS. Of these, one 
was excluded from the treatment group due to concomitant intake of 
a prohibited drug and two from the control group for being judged as 
outliers in safety items (E2/TG and blood pressure) by the PI. Conse-
quently, 96 participants (48 per group) were included in the PPS.

 In the analysis of the participants’ baseline demographic and 
health-related characteristics, no statistically significant differences 
(p=0.3690) were found between the treatment and control groups 
with respect to age (53.50±6.47 vs. 54.57±5.66; p=0.3690) and BMI 
(22.76±2.77 vs. 23.43±2.64; p=0.2138). There were also no statisti-
cally significant differences in heart rate, blood pressure, physical ac-
tivity, stress awareness, hormone levels, or serum metabolic profiles, 
which allowed the assumption of intergroup comparability (Table 1).

EstroG-100® 
N=50

P l a c e b o 
N=54

p-value

Age (years) 53.50±6.47 54.57±5.66 0.3690*

BMI (kg/m2) 22.76±2.77 23.43±2.64 0.2138*

Heart rate (beats/min) 74.10±10.11 75.00±8.00 0.6143*

SBP (mmHg) 120.00±13.52 119.87±12.18 0.9591*

DBP (mmHg) 74.10±10.48 72.00±10.12 0.3012*

Physical activity (%)

None 34.00 31.48

0.7120‡Low 40.00 35.19

High 26.00 33.33
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Primary efficacy endpoint

 Table 2 presents the results of FAS analysis of the total modified 
KMI scores measured at weeks 0, 4, and 12. Regarding the chang-
es in the total modified KMI score of the FAS treatment group, 
decrease of 11.94±10.41 and 20.31±12.07 was observed in the Es-
troG-100® group at weeks 4 and 12, respectively (p<0.0001), and 
decreases of 8.78±8.66 and 14.10±13.51 was observed in the control 
group at weeks 4 and 12, respectively (p<0.0001). Statistically signif-
icant intergroup differences were observed at week 12 (p=0.0089*, 
p=0.0163$) (Table 2 and Figure 2).

 The total modified KMI score of the PPS decreased by 12.02±10.50 
at week 4 and 20.56±12.06 at week 12 in the EstroG-100® group 
(p<0.0001), and by 8.69±8.80 at week 4 and 13.40±13.30 at week 12 
in the control group (p<0.0001), showing statistically significant in-
tergroup differences at both weeks 4 and 12 (p=0.0034*, p=0.0063$) 
(Supplementary data Table S1 and Figure S1).

Secondary efficacy endpoints
Change in the modified KMI score by category

 Table 3 presents the results of the FAS analysis of the changes 
in the modified KMI individual item scores at 0, 4 and 12 weeks. 
The FAS analysis of hot, there were no statistically significant de-
crease of 2.29±4.00 (p=0.0002) at weeks 4, and 5.06±4.38 (p<0.0001) 
at week 12 in the EstroG-100® group, with no statistically signif-
icant intergroup differences. The PPS analysis of hot flash severity  

Stress awareness (%)

None 0.00 0.00

0.0912‡
Moderate 38.00 59.26

High 42.00 25.93

Very high 20.00 14.81

E2 (pg/mL) 21.93±24.24 31.10±51.23 0.2413*

FSH (mIU/mL) 60.74±32.30 57.78±32.56 0.6429*

Endometrial thickness 
(mm)

4.88±5.20 4.37±3.39 0.5600*

RBC (M/μL) 4.43±0.29 4.34±0.27 0.0946*

Hemoglobin (g/dL) 13.54±0.83 13.24±0.97 0.0856*

Hematocrit (%) 40.19±2.51 39.23±2.59 0.0580*

WBC (K/μL) 5.86±1.23 6.07±1.34 0.4055*

Platelets (K/μL) 239.84±40.75 241.06±40.51 0.8791*

AST (IU/L) 22.70±5.32 24.44±8.35 0.2037*

ALT(IU/L) 18.54±8.99 20.65±11.93 0.3091*

Protein (g/dL) 7.19±0.41 7.20±0.36 0.8352*

Albumin (g/dL) 4.47±0.24 4.46±0.20 0.8766*

ALP (IU/L) 60.32±16.82 64.76±20.07 0.2263*

Total cholesterol (mg/
dL)

212.44±36.83 203.67±34.91 0.2152*

Triglycerides (mg/dL) 95.98±37.13 107.93±65.66 0.2523*

HDL cholesterol (mg/
dL)

61.88±12.00 59.09±14.23 0.2847*

LDL cholesterol (mg/
dL)

129.72±34.43 125.69±33.75 0.5477*

Glucose (mg/dL) 94.72±8.92 96.67±7.45 0.2286*

Creatinine (mg/dL) 0.73±0.14 0.74±0.13 0.7802*

Table 1: Demographic characteristics (Safety set).

Values are presented as mean±SD. 

*Comparison between groups; p-value by two-sample t-test.

‡Comparison between groups; p-value by chi-square test

(BMI, body mass index; SBP, systolic blood pressure; DBP, diastolic 
blood pressure; E2, estradiol; FSH, follicle-stimulating hormone; RBC, 
red blood cell; WBC, white blood cell; AST, aspartate aminotransfer-
ase; ALT, alanine aminotransferase; ALP, alkaline phosphatase; HDL, 
high-density lipoprotein; LDL, low-density lipoprotein)

EstroG-100®
(N=49)

Placebo
(N=50)

p - v a l -
ue*

p - v a l -
ue$

Total 
KMI 
score

Week 0 
(Baseline)

35.14±8.11 33.48±7.80 0.3011 0.3946

Week 4
Change from 

baseline

23.20±9.25 24.70±9.36

-11.94±10.41 -8.78±8.66 0.0518 0.1209

Week 12
Change from 

baseline

14.84±9.94 19.38±10.43

-20.31±12.07 -14.10±13.51 0.0089 0.0163

Table 2: Mean change in the modified Kupperman Menopause Index 
(FAS).

Values are presented as mean±SD. 

*: Comparison between groups; p-value by two sample t-test

$: Comparison between groups; p-value by Wilcoxon rank-sum test

Figure 2: Schematic of study.
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revealed a decrease of 2.33±4.03 (p=0.0002) at week 4 and 5.17±4.36 
(p<0.0001) at week 12 in the EstroG-100® group, and 1.67±3.39 
(p<0.0001) at week 4 and 3.50±4.64 (p<.0001) at week 12 in the pla-
cebo group, showing statistically significant intergroup differences 
at week 12 (p=0.0365*, p=0.0362$) (Supplementary data Table S2) 
(Figure 3).

 Symptoms of paresthesia decreased by 1.59±1.73 (p<0.0001) at 
week 4 and 2.29±2.08 (p<0.0001) at week 12 in the EstroG-100® 
group, respectively, and 0.88±1.81 (p=0.0012) and 1.40±2.40 
(p=0.0001) at week 4 and week 12, respectively in the control group, 
showing statistically significant intergroup differences at week 4 
(p=0.0243*, p=0.0264$) and week 12 (p=0.0264*, p=0.0319$). 
Symptoms of insomnia decreased by 1.84±2.15 (p<0.0001) at week 4 
and 2.73±2.26 (p<0.0001) at week 12 in the EstroG-100® group, and 
no significant intergroup differences were observed.

 Symptoms of nervousness decreased by 1.55±1.74 (p<0.0001) at 
week 4 and 2.78±1.99 (p<0.0001) at week 12 in the EstroG-100®  
 

Es-
troG-100®

(N=49)

Placebo
(N=50)

p-val-
ue*

p-value$

Hot flashes 
or cold 
sweats 

(=vasomo-
tor symp-

toms)

Week 0 
(Baseline)

8.41±3.67 8.56±3.43 0.8321 0.9047

Week 4 6.12±3.84 6.88±3.53

Change from 
baseline

-2.29±4.00 -1.68±3.34 0.2076 0.1536

Week 12 3.35±3.68 4.80±3.43

Change from 
baseline

-5.06±4.38 -3.76±4.74 0.0797 0.0842

Numb-
ness and 
tingling 
(=pares-
thesia)

Week 0 
(Baseline)

4.16±1.62 3.76±1.70 0.2302 0.2362

Week 4 2.57±1.68 2.88±1.81

Change from 
baseline

-1.59±1.73 -0.88±1.81 0.0243 0.0264

Week 12 1.88±1.70 2.36±1.88

Change from 
baseline

-2.29±2.08 -1.40±2.40 0.0264 0.0319

Trouble 
sleeping 
(=insom-

nia)

Week 0 
(Baseline)

4.86±1.58 4.52±1.50 0.2793 0.1751

Week 4 3.02±2.01 2.96±2.22

Change from 
baseline

-1.84±2.15 -1.56±2.19 0.2637 0.1937

Week 12 2.12±1.98 2.40±2.14

Change from 
baseline

-2.73±2.26 -2.12±2.44 0.0984 0.0778

Nervous-
ness

Week 0 
(Baseline)

4.61±1.37 4.24±1.70 0.2328 0.3401

Week 4 3.06±1.69 3.04±1.91

Change from 
baseline

-1.55±1.74 -1.20±1.67 0.1542 0.1838

Week 12 1.84±1.57 2.28±1.71

Change from 
baseline

-2.78±1.99 -1.96±2.04 0.0235 0.0173

Feeling 
blue or 

depressed 
(=melan-
cholia)

Week 0 
(Baseline)

2.10±0.80 1.88±0.80 0.1695 0.1479

Week 4 1.41±0.70 1.26±0.88

Change from 
baseline

-0.69±0.94 -0.62±0.83 0.3396 0.3016

Week 12 0.90±0.77 1.12±0.69

Change from 
baseline

-1.20±1.02 -0.76±1.00 0.0156 0.0189

Dizzy 
spells 

(=vertigo)

Week 0 
(Baseline)

1.63±0.88 1.60±0.95 0.8596 0.8944

Week 4 1.14±0.89 1.14±0.83

Change from 
baseline

-0.49±0.94 -0.46±1.07 0.4417 0.4985

Week 12 0.67±0.80 1.08±0.85

Change from 
baseline

-0.96±0.89 -0.52±1.23 0.0223 0.0253

Feeling 
tired (=fa-

tigue)

Week 0 
(Baseline)

2.47±0.65 2.12±0.80 0.0190 0.0257

Week 4 1.78±0.92 1.72±0.88

Change from 
baseline

-0.69±0.87 -0.40±0.76 0.0380 0.0633

Week 12 1.27±0.93 1.46±0.86

Change from 
baseline

-1.20±1.02 -0.66±1.06 0.0054 0.0101

Arthral-
gia and 
myalgia

Week 0 
(Baseline)

2.18±0.70 2.22±0.86 0.8186 0.5945

Week 4 1.41±0.93 1.76±0.96

Change from 
baseline

-0.78±0.96 -0.46±0.84 0.0425 0.0235

Week 12 0.96±0.96 1.42±0.86

Change from 
baseline

-1.22±0.98 -0.80±1.05 0.0204 0.0155

Headaches

Week 0 
(Baseline)

1.65±1.03 1.66±0.92 0.9718 0.9327

Week 4 0.98±0.85 1.08±0.99

Change from 
baseline

-0.67±0.99 -0.58±0.99 0.3197 0.2721

Week 12 0.73±0.78 0.88±0.92

Change from 
baseline

-0.92±1.10 -0.78±1.07 0.2637 0.3149

Pounding 
of the 
heart 

(=palpita-
tions)

Week 0 
(Baseline)

1.80±0.89 1.80±0.90 0.9820 0.9348

Week 4 1.08±0.81 1.16±0.93

Change from 
baseline

-0.71±0.96 -0.64±1.05 0.3566 0.3518

Week 12 0.65±0.72 0.88±0.80

Change from 
baseline

-1.14±1.02 -0.92±1.18 0.1583 0.2279

Sensation 
of crawl-

ing  
on the skin 
(=formica-

tion)

Week 0 
(Baseline)

1.27±1.06 1.12±0.92 0.4665 0.5559

Week 4 0.63±0.81 0.82±0.87

Change from 
baseline

-0.63±1.09 -0.30±1.04 0.0616 0.0798

Week 12 0.47±0.77 0.70±0.81

Change from 
baseline

-0.80±1.06 -0.42±0.97 0.0344 0.0699

Table 3: Mean change in the scores of the individual items of the modified 
KMI.

Values are presented as mean±SD. 

*: Comparison between groups; p-value by two sample t-test

$: Comparison between groups; p-value by Wilcoxon rank-sum test
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group, and 1.20±1.67 (p<0.0001) at week 4 and 1.96±2.04 (p<0.0001) 
at week 12 in the control group, showing statistically significant in-
tergroup differences at week 12 (p=0.0235*, p=0.0173$). Symptoms 
of melancholia decreased by 0.69±0.94 (p<0.0001) at week 4 and 
1.20±1.02 (p<0.0001) at week 12 in the EstroG-100® group, and 
0.62±0.83 (p<0.0001) at week 4 and 0.76±1.00 (p<0.0001) at week 
12 in the control group, showing statistically significant intergroup 
differences at week 12 (p=0.0156*, p=0.0189$). Symptoms of ver-
tigo decreased by 0.49±0.94 (p=0.0006) at week 4 and 0.96±0.89 
(p<0.0001) at week 12 in the EstroG-100® group, and 0.46±1.07 
(p=0.0039) at week 4 and 0.52±1.23 (p=0.0044) at week 12 in the 
control group, showing statistically significant intergroup differences 
at week 12 (p=0.0223*, p=0.0253$).

 Symptoms of fatigue decreased by 0.69±0.87 (p<0.0001) at week 
4 and 1.20±1.02 (p<0.0001) at week 12 in the EstroG-100® group, 
and 0.40±0.76 (p=0.0005) at week 4 and 0.66±1.06 (p=0.0001) at 
week 12 in the control group, showing statistically significant inter-
group differences at both week 4 (p=0.0380*, 0.0633$) and week 12 
(p=0.0054*, p=0.0101$). Symptoms of arthralgia and myalgia de-
creased by 0.78±0.96 (p<0.0001) at week 4 and 1.22±0.98 (p<0.0001) 
at week 12 in the EstroG-100® group, and 0.46±0.84 (p=0.0003) at 
week 4 and 0.80±1.05 (p<0.0001) at week 12 in the control group, 
showing statistically significant intergroup differences at both week 4 
(p=0.0425*, p=0.0235$) and week 12 (p=0.0204*, p=0.0155$).

 Headaches decreased by 0.67±0.99 (p<0.0001) at week 4 and 
0.92±1.10 (p<0.0001) at week 12 in the EstroG-100® group, with 
no significant intergroup differences at weeks 4 or 12. Palpitations 
decreased by 0.71±0.96 (p<0.0001) at week 4 and by 1.14±1.02 
(p<0.0001) at week 12 in the EstroG-100® group, with no significant 
intergroup differences at weeks 4 or 12. Symptoms of formication de-
creased by 0.63±1.09 (p=0.0002) at week 4 and 0.80±1.06 (p<0.0001) 
at week 12 in the EstroG-100® group, and 0.30±1.04 (p=0.0458), 
week 4 and 0.42±0.97 (p=0.0036) at week 12 in the control group, 
showing statistically significant intergroup differences at week 12 
(p=0.0344*).

Changes in vaginal dryness

 The FAS analysis of the changes in the symptoms of vaginal dry-
ness and reduced fluid secretion revealed a decrease of 0.67±0.94  

(p<0.0001) at week 4 and 1.00±0.98 (p<0.0001) at week 12 in the 
EstroG-100® group, and a decrease of 0.58±1.13 (p=0.0007) at week 
4 and 0.68±1.20 (p=0.0002) at week 12 in the control group. Sig-
nificant intergroup differences were not observed at weeks 4 or 12 
(Table 4). The PPS analysis of changes in the symptoms of vaginal 
dryness and reduced fluid secretion revealed a decrease of 0.67±0.95 
(p<0.0001) at week 4 and 1.00±0.99 (p<0.0001) at week 12 in the 
EstroG-100® group, and a decrease of 0.56±1.13 (p=0.0012) at week 
4 and 0.63±1.20 (p=0.0007) at week 12 in the control group, showing 
statistically significant intergroup differences at week 12 (p=0.0488*) 
(Supplementary data Table S3). PPS analysis of changes in the indi-
vidual items of the modified KMI yielded results similar to those of 
the FAS analysis, except for hot flashes, vaginal dryness and reduced 
fluid secretion.

Safety

 As the main analysis of safety, Safety Set (SS) analysis was per-
formed on the data from 104 participants (50 and 54 in the treatment 
and control groups, respectively) whose safety information was gath-
ered from those who were randomly assigned to either group and re-
ceived either EstroG-100® or placebo at least once. The incidence 
and types of adverse events were measured, and the results of clin-
ical laboratory tests (hematology, blood chemistry and urinalysis), 
hormone (E2 and FSH) levels, endometrial thickness, BMI and vital 
signs (heart rate and blood pressure) were analyzed.

Adverse events

 A total of 20 cases of adverse events (12 cases in eight participants 
in the treatment group and eight cases in six participants in the control 
group) were identified in this clinical trial (p=0.4655). None of these 
events led to trial dropouts. Table 5 outlines the incidence of adverse 
events. Of the 20 cases, 12 mild cases were identified in the treatment 
group, and seven mild and one moderate case were identified in the 
control group, showing no statistically significant intergroup differ-
ences (p=0.4000). Of the 12 cases of adverse events in the treatment 
group, two were “probably related,” seven were “judged to be unre-
lated,” and three were “definitely unrelated.” Of the eight cases of 
adverse events in the control group, two were “probably related and 
six were un-related.” The association with the test or control products 
could not be ruled out in four cases (two each in the treatment and 
control groups). All participants continued to take the test or control 
products, and all adverse events were resolved by completion of the 
clinical trial.

Figure 3: Changes in the Kupperman Menopause Index (mean±SE) 
during 12 weeks of administration of EstroG-100® and placebo (FAS). 
(SE: Standard Error, *: Statistically significant comparison between 
groups; p<0.05, **: Statistically significant comparison between groups; 
p<0.01 by t-test).

EstroG-100®
(N=49)

Placebo
(N=50)

p-val-
ue*

p-value$

Vaginal 
dryness

Week 0 (Base-
line)

2.10±0.82 2.04±0.88 0.7180 0.8057

Week 4
Change from 

baseline

1.43±1.10 1.46±1.11

-0.67±0.94 -0.58±1.13 0.3279 0.3469

Week 12
Change from 

baseline

1.10±1.12 1.36±1.08

-1.00±0.98 -0.68±1.20 0.0751 0.1039

Table 4: Mean changes in the scores of vaginal dryness.

Values are presented as mean±SD. 

*: Comparison between groups; p-value by two sample t-test

$: Comparison between groups; p-value by Wilcoxon rank-sum test
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 All within- and between-group differences in the changes in he-
matological and hematochemical parameters were within the normal 
range or judged to have no statistical significance by the PI, even when 
lying outside the normal range. The urine test results were classified 
based on normal and abnormal values, and the pre- and post-treatment 
values of individual participants were compared using the McNemar 
test, through which no clinically significant pre- and post-treatment 
differences were identified. No statistically significant intergroup dif-
ferences were observed in the changes in vital signs (heart rate and 
blood pressure) or weight at weeks 4 and 12.

Changes in E2 and FSH levels

 Table 6 outlines the changes in the E2 and FSH levels at week 
12. SS analysis revealed an increase in the E2 level by 5.33±38.81 
at week 12 (p=0.3363) in the EstroG-100® group and a decrease of 
8.71±39.55 at week 12 (p=0.1115) in the placebo group, but with-
out statistically significant within- and between-group differenc-
es (p=0.0709). The FSH level increased by 2.29±15.50 at week 12 
(p=0.3007) in the EstroG-100® group and by 1.71±14.67 at week 12 
(p=0.3943) in the control group, but the difference was not statistical-
ly significant (p=0.8452).

Changes in endometrial thickness

 Table 7 presents the changes in endometrial thickness at week 12. 
A decrease of 0.22±2.13 was observed in the EstroG-100® group 
(p=0.4768) and of 0.69±2.98 in the control group (p=0.0938). The 
within- and between-group difference was not statistically significant 
(p=0.3482).

Discussion

 A total of 122 volunteers were screened and 105 eligible partic-
ipants were randomized to either the treatment group (n=51) or the 
control group (n=54). No intergroup differences were observed in 
age, weight, BMI and blood pressure. Moreover, no intergroup differ-
ences were observed in baseline breast and cervical cancer screening  

results, comorbidities, or medical histories. The FAS analysis was 
chosen as the main analysis of this clinical trial. Three participants 
dropped out after randomization, and another three were excluded 
due to violation of the selection criteria. Finally, 99 participants (49 
in the treatment group and 50 in the control group) were included in 
FAS analysis. The FAS analysis revealed a decrease of 20.31±12.07 
in the total modified KMI score at week 12 (week 0:35.14±8.11, week 
12:14.84±9.94) in the EstroG-100® group compared with that in the 
control group (p<0.01) (week 0:33.48±7.80, week 12:19.38±10.43). 
The PPS analysis revealed a decrease of 12.02±10.50 (p<0.01) and 
8.69±8.80 (p<0.01) at week 4 in the EstroG-100® and placebo groups, 
respectively, and 20.56±12.06 (p<0.01) and 13.40±13.30 (p<0.01) at 
week 12, respectively, showing statistically significant intergroup dif-
ferences at both week 4 (p<0.05) and week 12 (p<0.01). The FAS 
analysis revealed a decrease in the total modified KMI score, a mea-
sure of menopausal symptoms, at week 12 in the EstroG-100® group, 
showing a significant difference (p<0.01) compared with that in the 
control group. The PPS analysis revealed a decrease at weeks 4 and 
week12 in the EstroG-100®, showing statistically significant inter-
group differences at both week 4 (p<0.05) and week 12 (p<0.01).

 Among the individual items in the modified KMI, paresthesia, 
nervousness, melancholia, vertigo, fatigue, arthralgia and myalgia, 
formication (p<0.05), and fatigue (p<0.01) in the EstroG-100® group 
showed statistically significant improvement compared with the con-
trol group. Thus, the improvement in seven of the 12 modified KMI 
items was verified.

System organ class

EstroG-100® (N=50) Placebo (N=54)

case
Incident
rate (%)

case
Incident
rate (%)

Cardiac disorders 1 8.33 0 0.00

Eye disorders 1 8.33 1 12.50

Gastrointestinal disorders 2 16.67 0 0.00

Hepatobiliary disorders 0 0.00 2 25.00

Metabolic and nutritional disor-
ders

1 8.33 0 0.00

Musculoskeletal and connective 
tissue disorders

1 8.33 3 37.50

Nervous system disorders 1 8.33 1 12.50

Renal and urinary disorders 1 8.33 0 0.00

Reproductive system and breast 
disorders

1 8.33 0 0.00

Respiratory, thoracic and medias-
tinal disorders

1 8.33 1 12.50

Skin and subcutaneous tissue dis-
orders

2 16.67 0 0.00

Total 12 100.00 8 100.00

Table 5: Classification of adverse events.

EstroG-100®
(N=50)

Placebo
(N=54)

p-value*

E2
(pg/mL)

Week 0 (Baseline) 21.93±24.24 31.10±51.23 0.2413

Week 12 27.26±41.37 22.39±32.77

Change from 
baseline

5.33±38.81 -8.71±39.55 0.0709

P-value** 0.3363 0.1115

FSH
(mIU/mL)

Week 0 (Baseline) 60.74±32.30 57.78±32.56 0.6429

Week 12 63.03±32.71 59.49±28.93

Change from 
baseline

2.29±15.50 1.71±14.67 0.8452

p-value** 0.3007 0.3943

Table 6: Changes in E2 and FSH levels.

Values are presented as mean±SD. 

*: Comparison between groups; p-value by two sample t-test

**: Comparison within groups; p-value by paired t-test

EstroG-100®
(N=50)

Placebo
(N=54)

p-value*

Endometrial 
thickness (mm)

Week 0 (Base-
line)

4.88±5.20 4.37±3.39 0.5600

Week 12 4.66±4.38 3.68±1.60

Change from 
baseline

-0.22±2.13 -0.69±2.98 0.3482

p-value** 0.4768 0.0938

Table 7: Changes in endometrial thickness.

Values are presented as mean±SD. 

*: Comparison between groups; p-value by two sample t-test

**: Comparison within groups; p-value by paired t-test
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 Additionally, the PPS analysis showed an improvement in vaso-
motor symptoms, with a decrease of 5.17±4.36 (p<0.01) at week 12 in 
the EstroG-100® group, showing a statistically significant intergroup 
difference at week 12 (p<0.05). Similarly, the PPS analysis of the 
changes in vaginal dryness and reduction of fluid secretion revealed 
a decrease of 1.00±0.99 (p<0.01) at week 12 in the EstroG-100® 
group, showing a statistically significant intergroup difference at 
week 12 (p<0.05). Safety evaluation showed no statistically signif-
icant changes in weight, BMI, or blood pressure at week 12. The 
clinical laboratory tests also did not reveal any significant changes, 
and any observed changes were judged to lie within the normal range 
by the PI. Similarly, pre-and post-treatment measurements of E2 and 
FSH levels and endometrial thickness did not show any statistically 
significant intergroup differences at week 12.

 Various physiological activities have been reported, such as an-
ti-inflammatory, antioxidant, anti-cancer, and anti-arteriosclerosis, 
similar to the effects of Cynanchum wilfordii Hemsley, Phlomis um-
brosa Turczaninow, and Angelica gigas Nakai [22,23]. EstroG-100®, 
with combined extracts from these three herbs, was shown to improve 
various menopausal symptoms, such as arthritis [24], depression [25], 
hot flash (vasomotor symptoms) [26], osteoporosis [27], fatigue and 
sleep disorders.

 In addition, no estrogenic effect was observed in the estrogen 
receptor affinity test, human breast and cervical cancer cell tests, or 
uterotrophic tests using ovariectomized animals [28]. With no tox-
ic effects shown in a single-dose toxicity study, a 26-week repeated 
dose toxicity test, or a genotoxicity test, it has also been proven to 
be effective in improving menopausal symptoms without side effects 
secondary to estrogenic activity. In conclusion, EstroG-100® was 
demonstrated to be a safe and effective natural material for improving 
the quality of life of perimenopausal women by alleviating various 
menopausal symptoms, thus supporting the results of previous stud-
ies.
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Supplementary data

EstroG-100®
(N=48)

Placebo
(N=48)

p-val-
ue*

p-val-
ue$

Total 
KMI 
score

Week0 
(Baseline)

35.42±7.96 33.25±7.78 0.1809 0.2540

Week 4 23.40±9.25 24.56±9.34

Change from 
baseline

-12.02±10.50 -8.69±8.80 0.0476 0.1075

Week 12 14.85±10.04 19.85±10.37

Change from 
baseline

-20.56±12.06 -13.40±13.30 0.0034 0.0063

Table S1: Mean change in the modified Kupperman Menopause Index 
(PPS).

Values are presented as mean±SD.

*: Comparison between groups; p-value by two sample t-test

$: Comparison between groups; p-value by Wilcoxon rank-sum test

Figure S1: Changes in the modified Kupperman Menopause Index 
(mean±SE) during 12 weeks of EstroG-100® and placebo (PPS).

SE: Standard Error, *: Statistically significant comparison between groups; 
p<0.05, **: Statistically significant comparison between groups; p<0.01 
by t-test

EstroG-100®
(N=48)

Placebo
(N=48)

p-val-
ue*

p-val-
ue$

Hot flashes 
or cold 
sweats 
(=vaso-
motor 

symptoms)

Week 0 (Base-
line)

8.58±3.50 8.42±3.43 0.8141 0.7866

Week 4 6.25±3.77 6.75±3.52

Change from 
baseline

-2.33±4.03 -1.67±3.39 0.1912 0.1344

Week 12 3.42±3.69 4.92±3.43

Change from 
baseline

-5.17±4.36 -3.50±4.64 0.0365 0.0362

Numbness 
and tin-

gling (=par-
esthesia)

Week 0 (Base-
line)

4.17±1.64 3.75±1.73 0.2294 0.2369

Week 4 2.54±1.69 2.92±1.80

Change from 
baseline

-1.63±1.73 -0.83±1.79 0.0151 0.0167

Week 12 1.83±1.69 2.46±1.86

Change from 
baseline

-2.33±2.08 -1.29±2.39 0.0124 0.0140

Trouble 
sleeping 
(=insom-

nia)

Week 0 (Base-
line)

4.88±1.59 4.50±1.52 0.2404 0.1441

Week 4 3.08±1.98 2.88±2.22

Change from 
baseline

-1.79±2.15 -1.63±2.21 0.3545 0.2836

Week 12 2.17±1.97 2.46±2.15

Change from 
baseline

-2.71±2.28 -2.04±2.42 0.0841 0.0675

Nervous-
ness

Week 0 (Base-
line)

4.63±1.38 4.29±1.60 0.2764 0.3426

Week 4 3.04±1.70 3.08±1.89

Change from 
baseline

-1.58±1.75 -1.21±1.69 0.1439 0.1660

Week 12 1.79±1.56 2.38±1.68

Change from 
baseline

-2.83±1.97 -1.92±1.98 0.0126 0.0092

Feeling 
blue or 

depressed 
(=melan-
cholia)

Week 0 (Base-
line)

2.10±0.81 1.90±0.81 0.2081 0.1851

Week 4 1.42±0.71 1.29±0.87

Change from 
baseline

-0.69±0.95 -0.60±0.82 0.3230 0.2970

Week 12 0.90±0.78 1.13±0.70

Change from 
baseline

-1.21±1.03 -0.77±1.02 0.0194 0.0239

Dizzy spells 
(=vertigo)

Week0 (Baseline) 1.65±0.89 1.56±0.94 0.6567 0.6740

Week 4 1.17±0.88 1.06±0.76

Change from 
baseline

-0.48±0.95 -0.50±1.07 0.5401 0.6125

Week 12 0.69±0.80 1.06±0.86

Change from 
baseline

-0.96±0.90 -0.50±1.24 0.0204 0.0229

Feeling 
tired (=fa-

tigue)

Week 0 (Base-
line)

2.48±0.65 2.13±0.82 0.0209 0.0292

Week 4 1.77±0.93 1.73±0.89

Change from 
baseline

-0.71±0.87 -0.40±0.76 0.0327 0.0526

Week 12 1.25±0.93 1.48±0.87

Change from 
baseline

-1.23±1.02 -0.65±1.08 0.0038 0.0069

Arthral-
gia and 
myalgia

Week 0 (Base-
line)

2.19±0.70 2.19±0.87 1.0000 0.7975

Week 4 1.38±0.91 1.75±0.96

Change from 
baseline

-0.81±0.94 -0.44±0.82 0.0200 0.0106

Week 12 0.92±0.92 1.42±0.87

Change from 
baseline

-1.27±0.94 -0.77±1.06 0.0081 0.0067

Headaches

Week 0 (Base-
line)

1.69±1.01 1.63±0.91 0.7518 0.6693

Week 4 1.00±0.85 1.10±0.99

Change from 
baseline

-0.69±0.99 -0.52±0.97 0.2035 0.1610

Week 12 0.75±0.79 0.92±0.92

Change from 
baseline

-0.94±1.10 -0.71±1.03 0.1474 0.1890
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Pounding 
of the heart 
(=palpita-

tion)

Week 0 (Base-
line)

1.79±0.90 1.79±0.90 1.0000 0.9472

Week 4 1.10±0.81 1.19±0.94

Change from 
baseline

-0.69±0.95 -0.60±1.05 0.3418 0.3236

Week 12 0.67±0.72 0.92±0.79

Change from 
baseline

-1.13±1.02 -0.88±1.16 0.1329 0.2031

Sensation 
of crawling  
on the skin 
(=formica-

tion)

Week 0 (Base-
line)

1.27±1.07 1.10±0.93 0.4162 0.4934

Week 4 0.65±0.81 0.81±0.87

Change from 
baseline

-0.63±1.10 -0.29±1.05 0.0665 0.0870

Week 12 0.48±0.77 0.73±0.82

Change from 
baseline

-0.79±1.07 -0.38±0.96 0.0238 0.0518

Table S2: Mean change in the scores of the individual symptoms of the 
modified Kupperman Menopause Index (PPS).

Values are presented as mean±SD. 

*: Comparison between groups; p-value by two sample t-test

$: Comparison between groups; p-value by Wilcoxon rank-sum test

EstroG-100®
(N=48)

Placebo
(N=48)

p-value* p-value$

Vaginal 
dryness

Week 0 (Base-
line)

2.13±0.82 2.04±0.90 0.6352 0.7343

Week 4 1.46±1.09 1.48±1.11

Change from 
baseline

-0.67±0.95 -0.56±1.13 0.3131 0.0488

Week 12 1.13±1.12 1.42±1.07

Change from 
baseline

-1.00±0.99 -0.63±1.20 0.3413 0.0654

Table S3: Mean change in the scores of vaginal dryness (PPS).

Values are presented as mean±SD. 

*: Comparison between groups; p-value by two sample t-test

$: Comparison between groups; p-value by Wilcoxon rank-sum test
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