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Abstract

PCOS who were treated with CDT and acupuncture.

cycle in the state of amenorrhea or oligomenorrhea.

Background: Polycystic ovarian syndrome (PCOS) is a common endocrine disorder in women and can lead to complications associated
with the reproductive system and metabolism. Current treatments such as metformin and oral contraceptive pills are controversial in terms
of effectiveness and side effects. In traditional Korean medicine, Changbudodam-tang (CDT) is used in patients with PCOS, particularly in
obese women for the management of hormone and lipid levels. Moreover, low-frequency electronic acupuncture (EA) specifically affects PCOS
symptoms by reducing insulin resistance and modulating endogenous regulatory systems. However, there have been few published studies in
which CDT and acupuncture were used together for the treatment of PCOS in obese patients. Herein, we report nine cases of obese women with

Methods: Patients were assessed for the duration of menses, size of the follicle and ovulation, body mass index (BMI), and percent body fat.

Results: CDT and acupuncture treatment resulted in a decrease in weight and BMI, and showed recovery or improvement of the menstrual

Conclusion: This study showed that CDT with acupuncture may be considered as an alternative treatment for obese women with PCOS.
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Introduction

Polycystic ovarian syndrome (PCOS) is a common endocrine
disorder [1,2] in women with its prevalence between 6% and 10%
[1,3,4]. Women with PCOS have reproductive abnormalities such
as menstrual cycle disturbance [5], infertility [6], and metabolic
disorders such as marked insulinresistance (IR) [7], type 2 diabetes
mellitus [2], dyslipidemia [8], and cardiovascular disease [9].
Studies have demonstrated that obesity significantly exacerbates
the metabolic and reproductive systems in PCOS [10]. It is also
known that IR, which leads to compensatory hyperinsulinemia,
plays a key role in the pathogenesis and development of PCOS [11].
Insulin-sensitizer, such as metformin and oral contraceptive pills
(OCPs) are used to treat PCOS to reduce hyperinsulinemia and
correct metabolic abnormalities [12,13]. However, side-effects
such as nausea, vomiting, and diarrhea are commonly observed
in patients using metformin [14], and long-term usage of OCP can

evoke liver toxicity, venous thromboembolism, or cardiovascular
disease [15].

Due to these limitations of current treatment, there is a
growing interest in traditional medicine (TM) as an alternative.
Recent studies have demonstrated that several herbal formulas
targeting PCOS have beneficial effects in treating oligomenorrhea,
amenorrhea, and hyperandrogenism [16]. Changbudodam-tang
(CDT), also known as Cangfu Daotan decoction in Chinese, is a
commonly used prescription for PCOS, particularly in obese women
forthe managementofhormone and lipid levels [17].Itis composed
of Atractylodis Rhizoma, Cyperi Rhizoma, Poria Sclerotium,
Ponciri Fructus Immaturus, Citri Unshius Pericarpium, Pinelliae
Tuber, Crataegi Fructus, Arisaematis Rhizoma, Glycyrrhizae Radix
et Rhizoma, and Zingiberis Rhizoma. In addition, low-frequency
electronic acupuncture (EA) specifically affects PCOS symptoms
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by reducing IR [18] and modulating endogenous regulatory
systems [19,20]. However, there have been only few published
studies wherein CDT and acupuncture were used for the treatment
of obese patients with PCOS. In this study, we report nine cases of
obese women with PCOS who showed a decrease in weight and
body mass index (BMI) and showed recovery or improvement of
the menstrual cycle in the state of amenorrhea or oligomenorrhea
with CDT, acupuncture, and lifestyle management.

Methods
Study design
Enrollment of the Patients

This study was conducted in She’s oriental medicine clinic
(Seoul, Korea). From August 1, 2018, to July 31, 2021, 115
patients visited the She’s oriental medicine clinic for receiving the
treatment for oligomenorrhea or amenorrhea. Among them, 19
patients with PCOS fulfilling the inclusion criteria were initially
included in this study. Finally, patients who had been on treatment
and had undergone menstrual cycles for more than 2 months were
included. Therefore, nine women were included in the evaluation.
Before starting the treatment, informed consent was signed by the
patients.

Criteria for Inclusion

The following patients were included from the trial:

i Women aged between 12 and 50 years.
ii. Patients fulfilling the 2004 Rotterdam criteria.
iii. Patients with at least two of the following three features:

a.  Anovulation or Oligo-ovulation
b.  Clinical and/or biochemical hyperandrogenism
c.  Polycystic ovaries seen on ultrasound

iv. Patients with BMI above 20 or waist-to-hip ratio (WHR)
above 0.85

Criteria for Exclusion
The following patients were excluded from the trial:

i. Patients with oligomenorrhea or amenorrhea due to
causes other than PCOS

ii. Patients with androgen-secreting tumor
iii. Patients with severe thyroid abnormalities
iv. Patients with severe chronic diseases such as cancer,

tuberculosis, or cardiovascular disease
Therapeutic intervention
CDT treatment

CDT was used to treat patients with PCOS. The daily dose and
composition of CDT are presented in Table 1. Each herbal medicine
was purchased from Chungdo Herbal Medicine Co., Ltd. (Guri,

Korea) and was prepared by Hamsoa Pharmaceutical Co., Ltd.
(Seoul, Korea). Herbal medicines were prescribed every 15 days.
Fifteen times of CDT daily dose was boiled with 5.98 L purified
water for 40 min, and the filtrate was collected. It was prescribed
to be taken after the meal, 100 mL twice a day.

Table 1: Composition and daily dose of Changbudodam-tang.

Herbal medicine Daily Dose (g)
Atractylodis Rhizoma 12
Cyperi Rhizoma 12
Poria Sclerotium 10
Ponciri Fructus Immaturus 6
Citri Unshius Pericarpium 6
Pinelliae Tuber 6
Crataegi Fructus 6
Arisaematis Rhizoma 6
Glycyrrhizae Radix et Rhizoma 4
Zingiberis Rhizoma 2

Acupuncture treatment

Patients visited She’s oriental medicine clinic and received
acupuncture treatment once a week. Acupuncture was performed
by specialists in a Korean oriental medicine way. Acupuncture
points were selected from the acupoints which are commly used
in gynecological diseases according to the textbook Acupuncture
medicine [21]. The acupuncture needle (diameter 0.25 mm, length
30 mm, Dongbang medical, Korea) was inserted at a right angle
to a depth of 1.5 cm using a needle tube, and low-frequency EA
was administered for 15 min. The acupuncture points selected
were as follows: bilateral ST7 (Xiaguan), ST25 (Tianshu), ST 29
(Guilai), SP6 (Sanyinjiao), SP11 (Jimen), TE20 (Jiaosun), and
GV22 (Xinhui), CV3(Zhongji), CV4 (Guanyuan), CV6 (Qihai), CV12
(Zhongwan).

Lifestyle management

During the treatment period, patients were advised regarding
the dietary habits for reduction of body weight, such as avoiding
junk foods and consuming alow-calorie diet that includes low-carb
and protein-rich foods. In addition, patients were recommended
to exercise for more than 30 min at least 2-3 days a week.

Assessment criteria

At the initial consultation, the menstrual cycle, onset of
menstrual period, regularity of the menstrual cycle, and past
treatment were investigated using a standardized questionnaire.
During each visit, patients were assessed for the duration of
menses, size of the follicle, ovulation, and BMI. Regular menstrual
cycles were defined as 21-35 days in length. Oligomenorrhea was
defined as a menstrual cycle of more than 40 days and amenorrhea
was defined as no menstruation in the last 6 months. Ultrasonic
scans were performed using the LOGIQ P6 Pro (GE Healthcare,
USA) equipped with a GE 4C Convex Probe (Featuring 1.5-4.5 MHz
Imaging Frequency) through an abdominal scan. Echo-free round
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or oval structures in the ovaries were counted as follicles and
their sizes were measured. Body weight, percent body fat (PBF),
and WHR were measured using an In body 720 (Biospace, Seoul,
Korea), following a bioelectrical resistance measurement method.
BMI was defined as body weight in kilograms divided by body
height in meters squared (kg/m?). Changes in body weight, BMI,

Results
General characteristics of study patients

Table 2: General characteristics of study patients.

and PBF during the treatment period were checked approximately
every month. Obesity was defined according to the criteria for the
Asia-Pacific region suggested by the World Health Organization
(WHO) [22] as follows: normal weight (18.5 < BMI < 22.9 kg/m?),
overweight ( 23 < BMI < 24.9 kg/m?), and obese (BMI = 25 kg/m?).

Case Age Height Body Weight (kg) BMI PBF WHR Menses type Past treatment

1 21 160 58.6 22.9 26 0.86 oM OCP, PI

2 19 164 65.5 24.4 36.3 0.9 AM PI

3 35 163 76.3 28.7 454 0.92 oM None

4 28 160 75.3 29.4 36.3 0.94 metrorrhagia None

5 26 165 57.9 21.3 319 0.86 oM OCP, PI

6 25 162 61.3 234 31.5 0.88 AM OCP, PI

7 27 159 60.7 24 33 0.9 oM None

8 21 167 76.4 27.4 33 0.95 AM OCP, PI

9 29 154 72.8 30.7 33.3 0.93 AM OoCP

Source: BMI: Body Mass Index; PBF: Percent Body Fat; OM: Oligomenorrhea; AM: Amenorrhea; OCP: Oral Contraceptive Pill; Pl: Progesterone

Injection; WHR: Waist-to-Hip Ratio.

The general characteristics of the patients included in this
study are given in Table 2. The mean age of the nine subjects
was 25.7, ranging from 19 to 35 years. PCOS was present in all
cases according to the past medical history and current medical
condition. Regarding oligomenorrhea or amenorrhea, there were
four cases each of oligomenorrhea and amenorrhea and one case
of metrorrhagia (intermenstrual bleeding). Six patients received
treatments such as OCP and progesterone injection to manage
menstrual cycle and hyperandrogenism; however, the treatment
was unsuccessful. Three patients had not received any treatment
in the past. In terms of obesity, four patients were obese with BMI
> 25 kg/m?, three patients were pre-obese with BMI ranging from

Change in Body weight, BMI, PBF

Table 3: Changes before and after treatment.

23-24.9 kg/m? and two patients had BMIs within the normal
range. However, the WHR of these two patients was above 0.85,
which is defined as abdominal obesity according to the WHO
criteria [23].

Changes before and after treatment
Treatment period and follow-up period

All patients received treatment for more than 3 months. Three
patients received CDT treatment for 4 weeks, five patients for
12 weeks, and one patient for 24 weeks. The patients received
acupuncture treatment and lifestyle management during the
period of absence of CDT treatment.

Case Body weight change | BMI change | PBF change | menses type CDT taking period (week) Menstrual cycle length (day)

1 -1.5 -0.59 -2.7 oM 4 28,31,30

2 -0.8 -0.3 0.3 AM 12 44,35,92,52,48

3 -5.3 -1.99 -2.9 oM 12 29,35,37,34

4 -4.9 -1.91 -3.3 metrorrhagia 12 32,21, 20, 23,38

5 -3 -1.1 -1.8 oM 4 40, 39,42,37,32

6 -6.4 -2.44 -4.1 AM 12 38,83,38

7 -2.1 -0.83 -1.2 oM 4 33,47,28, 28,28

8 -3.7 -1.33 -1.9 AM 24 101, 56, 30, 55, 39

9 -7.5 -3.16 -6.2 AM 12 47,33,57

Source: BMI, Body Mass Index; PBF, Percent Body Fat; OM, Oligomenorrhea; AM, Amenorrhea; CDT, Changbudodam-tang.
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All patients showed a decrease in weight. The average change
in body weight was -3.91 kg. Accordingly, the BMI of all the
patients was reduced. The average change in BMI was -1.52 kg/
mZ. In addition, the PBF of all the patients decreased. The average
change in PBF was -2.64. Changes in Body weight, BMI, PBF of the
patients are given in Table 3.

Changes in the menstrual cycle

Within the treatment period, the normal menstrual cycle
was restored in all cases. The average interval between the two
menses was 42.55 days after treatment. Changes in the menstrual
cycle of the patients are given in Table 3. Ultrasound confirmation
revealed that the menstrual patterns of all patients changed from
anovulatory menstruation to ovulatory menstruation.

Discussion

We report nine cases of obese women with PCOS who showed
a decrease in body weight and BMI and depicted recovery or
improvement of the menstrual cycle in the state of amenorrhea
or oligomenorrhea with CDT treatment and acupuncture. In this
study, nine patients who were diagnosed with PCOS using the
Rotterdam criteria and had received treatment for more than
2 months were included. Changes in the menstrual cycle and
ovulation corresponding to weight change were checked. With
regards to obesity, comparisons were made using body weight,
BM]I, and PBF. Obesity is associated with IR and compensatory
hyperinsulinemia, and with multiple factors that may affect
hypothalamic-pituitary function, metabolism, or regulators of sex
steroids [24]. Studies have also suggested that obese women are
more likely to be insulin resistant than their lean counterparts
[25], and are more likely to be anovulatory. Moreover, they
experience abnormal menstrual cycles [26]. Weight loss in obese
patients induces significant reductions in C-reactive protein and
interleukin-6 concentrations in relation to IR improvement [27].
Therefore, lifestyle interventions to lose weight, such as dietary
control and exercise, are recommended as first-line treatment
in overweight patients with PCOS [28]. In this study, all patients
showed a decrease in weight after the treatment. The average
change in body weight was -3.91 kg. Accordingly, the BMI and PBF
of all patients were reduced. The average change in BMI and PBF
was -1.52 kg/m2 and -2.64. Weight loss and reduction of BMI and
PBF seem to have an effect on normal menstrual cycle recovery in
PCOS patients.

Within the treatment period, the normal menstrual cycle was
restored to an average of 42.55 days. Also, ultrasound confirmation
revealed that the menstrual patterns of patients changed
from anovulatory menstruation to ovulatory menstruation.
Hyperinsulinemia stimulates androgen production in the ovarian
theca cells by acting as a co-gonadotropin [29] and increasing the
release of luteinizing hormone [30]. Herbal medicines used in TM
can improve the symptoms of patients by simultaneous actions
on various body organs. Moreover, different herbal compounds

may show synergistic interactions [31]. CDT is a commonly used
prescription for the treatment of PCOS, particularly in obese
women, for the management of hormone and lipid levels [17].
Studies show that CDT can lower IR, normalize serum hormone
levels, improve follicular development and endometrial blood
flow, and increase pregnancy rates in infertile patients with PCOS
[32]. Also, acupuncture and specifically low-frequency EA affects
PCOS symptoms by reducing IR [18] and modulating endogenous
regulatory systems such as endocrine system, neuroendocrine
system, and the sympathetic nervous system without any negative
side effects [19,20].

In conclusion, our study depicted that the normal menstrual
cycle was restored in all patients within the treatment period.
Patients’ menstrual cycles appeared to have normalized because
they lost weight and had lower IR. Moreover, because acupuncture
is related to the reduction of androgen levels, it may affect the
normalization of follicular growth and maturation processes,
and hence lead to ovulation [32]. Therefore, this study showed
that CDT with acupuncture may be considered as an alternative
treatment for obese women with PCOS. However, our study has
certain limitations. First, as a retrospective case series study, it
was difficult to set the conditions for treatment to the patients
from the beginning and to provide treatment for the same period.
Second, it was not confirmed whether the blood test findings
had improved. Third, the changes in the menstrual cycle after
the treatment period could not be continuously observed in all
cases. More diverse case reports in the future are warranted for
considering CDT with acupuncture treatment as an alternative
when obesity is combined with oligomenorrhea, amenorrhea, and
infertility.
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