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A B S T R A C T

Background: Polycystic ovary syndrome (PCOS) is a common and heterogeneous endocrine disorder in re-
productive-age women. Tung's acupuncture, a Traditional Chinese Medicine (TCM) treatment, is widely used for
PCOS in East Asia, but evidence on its efficacy is rare. The aim of this RCT study was to examine whether the
Tung’s acupuncture could be a complementary treatment method for PCOS.
Methods: A total of 60 PCOS patients were randomly assigned to a Tung's acupuncture group (n= 30) or a
cyproterone acetate/ethinylestradiol (CPA/EE) group (n= 30). Each participant received treatments for 12
weeks to assess the short-term treatment efficacy and then followed up for another 12 weeks to assess the long-
term treatment efficacy. The primary outcome examined was change in the ratio of luteinizing hormone (LH) to
follicle-stimulating hormone (FSH); the secondary outcomes examined were changes in body mass index (BMI),
LH, FSH, total testosterone (TT), ovarian volume, polycystic ovary number and menstrual frequency.
Results: Both groups showed significant reductions in the LH/FSH ratio, LH and TT after 12-week treatment
(p < 0.001) and 12-week follow-up (p < 0.05). No significant differences existed between the two groups
(p > 0.05). Both groups showed significant improvement in BMI, menstrual frequency and polycystic ovary
number after 12-week treatment (p < 0.05).
Conclusion: Compared with CPA/EE, Tung’s acupuncture showed no better improvement on LH/FSH ratio for
PCOS although it could reduce the ratio. Tung's acupuncture might have some effect on long-term weight control
and menstruation frequency. Further studies addressing this study’s limitations are recommended.

1. Introduction

The polycystic ovary syndrome (PCOS) is a common and hetero-
geneous endocrine disorder in reproductive-age women with an in-
cidence rate of 6%–10%.1 It is characterized by a cluster of hyperan-
drogenism (either clinical or biochemical), chronic anovulation, and
polycystic ovaries.2 There is a marked association of PCOS with insulin
resistance, dyslipidemia, obesity, gestational diabetes, type 2 diabetes
and heart disease.3 In addition, PCOS is an established cause of en-
dometrial hyperplasia and it is therefore linked to endometrial cancer.3

Patients with PCOS often need pharmacological treatment for a long
period of time. First-line therapy for PCOS is oral contraceptives, which
can effectively improve menstrual irregularity and alleviate hirsutism

and acne; however, these may adversely affect glucose tolerance, coa-
gulability and fertility.4 Therefore, safer treatments for PCOS are
strongly needed, and one of potential alternatives could be acu-
puncture.

As an integrated part of Traditional Chinese Medicine, and a rela-
tively safe treatment7 acupuncture treatment for PCOS has gained in-
creasing attention in recent years. Tung's acupuncture is a special
acupuncture treatment which belongs to a traditional family lineage of
Chinese medicine. Tung's acupuncture has a complete theoretical
system that includes its own unique points, diagnostic methods and
needling techniques, which is different from traditional 14 channels
acupuncture8. The theoretical principle follows the law of the five
elements (wu xing) and the five zang (wu zang) channels. Tung's
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acupuncture emphasizes the application of holographic acupuncture
techniques for different parts of the body. The distribution of Tung’s
points is arranged topographically by anatomical zones rather than by
channel. This acupuncture system is characterized by its unique set of
non-channel points, simple needling techniques, ample use of bleeding
therapy, and extensive use of distal points.8

Diane-35 contains 2mg cyproterone acetate (an anti-androgenic
progestin) and 0.035mg ethinylestradiol (CPA/EE), and can treat
clinical signs of hyperandrogenism such as acne, seborrhea, and hir-
sutism. CPA/EE is commonly used to treat hyperandrogenism and
menstrual disorders in China5 but because of its risk of liver toxicity and
venous thromboembolism raised by regulatory authorities, it must be
used with strict indication. Previous work has shown that taking CPA/
EE for three cycles can significantly regulate menstrual cycle, reduce
total testosterone, reduce serum luteinizing hormone (LH), and regulate
LH/ follicle-stimulating hormone (FSH) ratio of different PCOS types.6

Thus, choosing Daine-35 as the control group could efficiently illustrate
the effect of Tung's acupuncture.

A recent meta-analysis reported that acupuncture might sig-
nificantly improve menstrual cycles and lower body mass index (BMI),
total testosterone (TT), and LH levels in women with PCOS9 18 showed
abdominal acupuncture was effective in restoring the normal endocrine
and metabolic function of patients with obesity-type PCOS. Another
two RCT studies showed that repeated acupuncture treatments resulted
in a higher ovulation frequency in lean/overweight women with PCOS
and were more effective than just meeting with the therapists,21 and
low-frequency electro-acupuncture treatment could reduce serum anti-
Müllerian hormone levels and ovarian volume.28 12,31 A case study36

made the point that Tung's acupuncture therapy could assist the
treatment for obstetrics and gynecology diseases. However, there has
been no RCT study of Tung’s Acupuncture for treating PCOS.

Therefore, using a RCT design, we aim to analyze whether the
Tung’s acupuncture could be a complementary treatment method for
PCOS by comparing with CPA/EE.

2. Methods

2.1. Study design

The study was a randomized, drug-controlled, and parallel group
trial to examine the efficacy and safety of Tung’s acupuncture for sex
hormones compared with the oral contraceptive (CPA/EE) in patients
with PCOS. The trial was performed at the acupuncture and gynecology
department, Beijing Hospital of Integrated Traditional Chinese and
Western Medicine. Participants were recruited through advertisements
in local newspapers and posters. Signed informed consents were ob-
tained from all the participants. The study was registered at
ClinicalTrials.gov (ID: NTC02729545) and approved by the ethics
committee of Beijing Hospital of Integrated Traditional Chinese and
Western medicine. Study results were reported according to the
Consolidated Standards of Reporting Trials10 (CONSORT). The study
lasted 28 weeks from April 2016 to March 2018, including a 4-week
baseline survey period, 12-week treatment period, and 12-week follow-
up period.

2.2. Participants

PCOS was diagnosed according to the Rotterdam criteria11: ultra-
sound-verified polycystic ovaries (≥12 follicles of 2–9mm and/or
ovarian volume ≥10ml in one or both ovaries), oligo/amenorrhea, or
clinical signs of hyperandrogenism (hirsutism or acne). Oligomenorrhea
was defined as an intermenstrual interval of> 35 days or< 6 men-
strual bleedings in the previous year, and amenorrhea as a complete
absence of menstrual bleeding in the previous 90 days. Participants
were considered eligible upon meeting the following conditions: 1)
Chinese; 2) 18–45 years old; 3) to meet the diagnostic criteria for

polycystic ovary syndrome; 4) no need for pregnancy in the next six
months; 5) volunteering to join this research and giving informed
consent prior to receiving treatment.

The exclusion criteria included: 1) hypertensive patients with blood
pressure exceeding 160/100mmHg; 2) a history of thrombosis, cere-
brovascular disease, cancer, liver disease or abnormal liver function,
hyperlipidemia (triglyceride or cholesterol 2 times higher than normal),
hyperglycemia(fasting blood-glucose ≥7.0 mmol/L), mental disorder,
or severe infection; 3) having taken any pharmacological treatments
affecting reproductive endocrine system; 4) having received acu-
puncture in the previous three months; 5) smoking more than 15 ci-
garettes per day; 6) having pacemakers, metal allergies, or severe fear
of acupuncture.

2.3. Randomization and blinding

Eligible participants were randomly allocated to either acupuncture
group (treatment group) or CPA/EE group (control group) in a ratio of
1:1 by a computer-generated, randomly location sequence (with SPSS
13.0). The random number and group assignment were sealed in an
envelope. Randomization was performed by an independent adminis-
trator who had no other roles in this study. Patients, practitioners, and
assessors were blinded to the randomization procedure. In this study,
acupuncturist could not be blinded due to the nature of the interven-
tion. The acupuncturists had to know the group assignment because of
manipulation. Data collection, entry, and analysis was undertaken blind
to the study group. Apart from the differences in treatment methods
between the two groups, all subjects were treated as equally as possible.

2.4. Treatment protocol

Acupuncture group (Treatment group): two acupuncturists with
respectively 24 and 11 years of clinical experience were responsible for
the acupuncture treatment. The acupuncture group received acu-
puncture treatments twice per week for 12 weeks. If there were spon-
taneous menstruations, the treatment broke off for five days. Huatuo
brand needles (size 0.20mm×25mm, 0.20mm×40mm, manu-
factured by Suzhou Medical Appliance, Suzhou, Jiangsu Province,
China) together with SDZ-V Electro-Acu Stimulators (Suzhou Medical
Appliance, Suzhou, Jiangsu Province, China) were used. The study used
Tung's acupoints Fuke, Huanchao, Tianhuang, Renhuang, as well as the
traditional acupoints Guanyuan (CV4) and Zigong (EX-CA1). The lo-
cations of these acupuncture points matched the recommendations of
Tung's Acupuncture.12 Fuke point (Fig. 1) is on the ulnar side of the
proximal joint of thumb. There are two points up and down, 1/3 of the
distance away from the interphalangeal joint. Huanchao point is on the
middle of the central joint, on the ulnar side of ring finger. Tianhuang
point is at the same location of Yin Lingquan (SP9), on the medial side
of the shank, on the lower border of the medial condyle of the tibia.
Renhuang point is at the same location of San Yinjiao (SP6), on the
medial side of the shank, 3 cun directly above the tip of the medial
malleolus, on the posterior border of the medial aspect of the tibia. The
specific manipulations were: Fuke inserted vertically close to the bone
(depth,7.5 mm) with 0.20mm×25mm needles, Huanchao inserted
vertically closed to the bone (depth,5–7.5 mm) with 0.20mm×25mm
needle; the points were used alternately and bilaterally (i.e., left Fuke
with right Huanchao, right Fuke with left Huanchao). Bilateral Tian-
huangs and Renhuangs were inserted vertically with a depth of
20–30mm, and stimulated manually by rotating the needle to evoke de
qi (defined as numbness, heaviness, pressure, soreness, or tingling). The
insertion of CV4 and EX-CA1 was straight to the abdominal muscle until
the needle sensation was achieved. Bilateral EX-CA1 points were con-
nected to an electrical stimulator with a continuous wave of 20 Hz, and
the current intensity was slowly increased to a slight tremor in the
abdomen. At the same time, a moxa box was administered via smoke-
less moxa stick on the lower abdomen for 30min.
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CPA/EE group (Control group): CPA/EE (Diane-35, Bayer
Healthcare Co. Ltd) was taken orally one tablet per day from the 8th
day of menstrual cycle or any day for patients with amenorrhea. The
pills were administered for 21 days consecutively. The patients then
stopped taking the pills for seven days, and on the eighth day, con-
tinued to take the pills again for three menstrual cycles (28 day cycles).
Patients were asked to visit the doctors every menstrual cycle in order
to receive the medication for next cycle, and collect information on
their physical condition. The patients were required to visit the doctors
if they felt any discomfort during this period.

2.5. Outcome measurements

An elevated LH/FSH ratio is typically seen in PCOS patients. An
ethnic variation of the metabolic and endocrine pattern in PCOS has
been reported 13. The proportion of elevated LH/FSH ratio was rela-
tively low (39.8-60%) in European and American countries and highest
in Japan (around 81.9%) 14,1513 14,15 The race of Chinese and Japa-
nese are close, they share similar clinical manifestations of PCOS. Be-
sides, the testosterone level has close relationship with LH level and
LH/FSH ratio, the decrease of LH/FSH ratio may contribute to the
improvement of hyperandrogenism. A recent clinical study showed that
increase in insulin and testosterone levels was in accordance with in-
crease in LH levels and LH/FSH ratios.16 Thus, the change in LH/FSH
ratio from baseline to the end of treatment was considered as the pri-
mary outcome in this study. The secondary outcomes included changes
in BMI, FSH, LH, TT, ovarian volume, polycystic ovary number, and
menstrual frequency at 12th and 24th week from baseline. The blood
samples were measured at the 2-3rd day of menstrual cycle during the
baseline period, after the last treatment, and at the 12-week follow-up
period, respectively. During the 4-week baseline survey period, if there
was no spontaneous menstruation, patients took dydrogesterone for
seven days (10mg twice a day), and tested their sex hormone at the 2-
3rd day of withdrawal bleeding. If patients menstruated near the end of
treatment in the acupuncture group, the blood samples would be taken
at the 2-3rd day of this menstruation. If there was no spontaneous
menstruation, the measurements were taken at the tenth day after the
end of treatment or the 12-week follow-up. Sex hormones were ana-
lyzed by chemiluminescent microparticle immunoassay at the medical
laboratory of Beijing Hospital of Integrated Traditional Chinese and
Western Medicine.

The polycystic ovary number and volume were measured by ultra-
sound. The polycystic ovary number was measured concurrently with
BMI and menstrual frequency 3–7 days after menstruation during the

baseline period, after the last treatment, and at the 12-week follow-up.
If no ovulation or bleeding occurred during the period, the measure-
ments were taken one week after the end of treatment and at the 12-
week follow-up. The polycystic ovary number was defined as the
number of ovaries with cysts/follicles (≥12 cysts). The ovarian volume
was measured in three dimensions by an experienced sonographer who
was blinded to the group, the calculation formular was 0.5×length×
width× thickness.

Safety evaluation included: (1) acupuncture related adversary
events, such as hematoma, fainting, severe pain, post-treatment sore-
ness, and local infection during, and after acupuncture; (2) CPA/EE
related adversary events, such as vomiting, nausea, headache, and skin
reactions during taking pills.

2.6. Sample size

The sample size calculation was based on a reduction in the LH/FSH
ratio from baseline to the end of treatment with 1.68 (SD, 0.2) in Tung’s
acupuncture group and 1.2 (SD, 0.8) in CPA/EE group, according to our
pilot study results17 and previous studies.18,19 According to the calcu-
lation method of superiority study, we needed 24 patients in each group
(based on 80% power and a two-sided test with α=0.05) to power the
study. An additional 6 patients in each group were recruited to allow
for an attrition rate of 20%, bringing the total sample size to 60.

2.7. Statistical analysis

Statistical analysis was performed using SPSS 13.0 (SPSS Inc,
Chicago, IL, USA). The data analyst was blinded to the group assign-
ment. All subjects with data from at least one treatment in the rando-
mized groups were included. The Kolmogorov-Smirnov test was used to
test the normality of the distribution of continuous variables.
Continuous variables were presented as mean (standard deviation) if
they were normally distributed or median with interquartile range if
they are not normally distributed. The modified intention-to-treat (ITT)
approach was used to analyze the study group. A paired samples t-test
or Wilcoxon Matched-Pairs Signed Ranks test was used to examine the
differences in the indices before and after treatment in the same in-
dividual. An independent sample t-test or Mann-Whiney U test was used
to examine the difference in outcome variable changes between groups.

3. Results

Of the 116 individuals who were initially recruited for this trial, 56
were excluded, because they were outside the 18–45 year-old age
range, did not meet the Rotterdam criteria, were unable to attend
treatment sessions, refused randomization, or had used oral contra-
ceptive medicines within three months (Fig. 2). Sixty participants were
randomly assigned to acupuncture group (n= 30) or CPA/EE group
(n= 30). During the study period, three participants in the acu-
puncture group and five in the CPA/EE group dropped out. The attrition
rate (13.3%) was lower than the expected level (20%) used to calculate
sample size. At baseline, there were no significant differences in the
demographic characteristics and PCOS-related indicators between the
two groups (P > 0.05) (Table1). The mean age was 28.90 (SD, 4.21)
years, the mean duration of PCOS was 47.47 (43.45) months, and the
mean BMI was 25.67 (4.88). In total, 18 of 60 participants (30%) were
obese. The mean LH/FSH and TT were 2.23 (0.96) and 2.22 (1.64),
respectively.

3.1. Primary outcome

Change in LH/FSH ratio from baseline to the end of treatment
Compared with the baseline, both groups showed significant decline

in LH/FSH ratio at the end of treatment (acupuncture group: −0.66,
P= 0.001; CPA/EE group:−0.96, P < 0.001). This decrease remained

Fig. 1. Location of Tung’s acupoints on the hand.
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significant after 12-week follow-up, even though the degree of the de-
crease diminished (acupuncture group: −0.39, P= 0.043; CPA/EE
group: −0.44, P=0.039) (Tables 2,3). The intergroup difference for
changes in LH/FSH ratio was −0.30 (95% CI, −0.82 to 0.21,
P=0.243) after 12 weeks treatment, and -0.04 (-0.59 to 0.50) after 12-
week follow-up (Tables 2 & 3).

3.2. Secondary outcomes

The results for secondary outcome indicators are displayed in Tables
2 and 3. Compared with baseline, TT and LH significantly declined after
12-week treatment and 12-week follow-up, and no significant differ-
ence in TT and LH changes was found between groups.

Neither Tung’s acupuncture nor CPA/EE exhibited significant

Fig. 2. Study flow diagram.

Table 1
Baseline Characteristics of Patients.

Characteristic All (n= 60) Acupuncture group (n=30) CPA/EE group (n= 30) P Value

Age, mean (SD), y 28.90 (4.21) 29.20 (4.18) 28.53 (4.28) 0.54
Course of disease, mean (SD), m 47.47 (43.45) 58.83 (54.04) 36.10 (25.56) 0.43
Height, mean (SD), m 1.63 (0.04) 1.63 (0.45) 1.62 (0.04) 0.45
Weight, mean (SD), Kg 68.17 (13.91) 69.45 (13.52) 66.88 (14.41) 0.48
BMI, mean (SD)a 25.67 (4.88) 26.00 (4.64) 25.33 (5.17) 0.60
TT, mean (SD) or median (IQR), nmol/Lb 2.22 (1.64) 2.20 (0.87) 1.86 (0.99–2.59) 0.21
LH, mean (SD), mIU/mLc 11.98 (6.28) 10.73 (5.71) 13.23 (6.68) 0.12
FSH, mean (SD), mIU/mLd 5.39 (1.64) 5.15 (1.56) 5.63 (1.71) 0.08
LH/FSH, mean (SD) 2.23 (0.96) 2.09 (0.91) 2.37 (1.01) 0.27
Ovary volume, mean (SD), cm3e 21.24 (7.91) 20.86 (9.07) 21.63 (6.67) 0.71
Polycystic ovary number, median (IQR), NOf 1.98 (0.13) 2.00 (2.00–2.00) 2.00 (2.00–2.00) 0.32
Frequency of menstruation, mean (SD), timesg 1.10 (0.97) 1.03 (0.96) 1.17 (0.99) 0.60

SD, standard deviation; IQR, interquartile range. All the variables are continuous. Their normality was examined with Kolmogorov Smirnov test. The variables were
presented as mean (standard deviation) if they were normally distributed or median with interquartile range if they are not normally distributed.
Conversion formula: concentration (nmol/L)ⅹ28.84 =ng/dL.
P values for intergroup comparison were calculated using independent two-sample t-test or Mann-Whiney U test.

a BMI, body mass index.
b TT, total testosterone. Normal range: 0.38–1.97 nmol/L.
c LH, luteinizing hormone. Normal range: 1.8–11.78mIU/mL (follicular phase).
d FSH, follicle-stimulating hormone. Normal range: 3.03–8.08 mIU/mL (follicular phase).
e Ovary volume was the sum of ovarian size value with both sides, the one side calculation formular was 0.5×length×width× thickness.
f The polycystic ovary number was defined as the number of ovaries with cysts/follicles (≥12 cysts).
g Defined as the frequency of menstruation within 3 months before the baseline.
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improvement in short-term and long-term FSH and ovary volume.
Although polycystic ovary number improved after 12-week treatment,
the treatment effect disappeared after 12-week follow-up; no intergroup
difference in polycystic ovary number changes was found. Both groups
showed great improvements in BMI and menstrual frequency from
baseline to 12 weeks treatment, and the treatment effect in Tung’s
acupuncture group remained significant after 12-week follow-up.

3.3. Adverse events

Acupuncture was a kind of invasive treatment, so it’s possible to
bring bruises or distending pain after the treatment. Eleven adverse
events were reported in five patients in acupuncture group, including
nine events of bruises at the sites of needle insertion and two of post-
treatment soreness (Table 4); all of these events are transient and self-
healing. During the acupuncture treatment, no nausea or fainting
happened. Five mild adverse events were reported in four patients in
CPA/EE group, including two events of nausea and three of headache.
Three patients in this group tolerated the drug gradually, and one pa-
tient gave up the CPA/EE treatment and took Chinese medicine instead
by herself. We did not observe any case of venous thrombosis, cardio-
vascular diseases or liver dysfunction during research period.

4. Discussion

The findings from our randomized controlled trial showed no sig-
nificant difference in the efficacy in improving sex hormones in PCOS
between Tung’s acupuncture and CPA/EE. Both groups showed a sig-
nificant decline in the level of TT, LH, and ratio of LH/FSH at the end of
treatment, as well as significant improvements in BMI and menstrual
frequency after treatment, Tung’s acupuncture group further had a
lasting improvement in the latter two items after 12 weeks follow-up.
The effect of regulating menstruation and hormones was similar as
previous clinical trials, which reported that acupuncture induced reg-
ular menstrual cycles and ovulation and reduced high circulating levels

Table 2
Changes in outcome measures from baseline – week 12 directly after treatment.

Variable Acupuncture group (n= 29) CPA/EE group (n= 28) Difference in changes (between groups)
(95% CI)

P Valueb

(between groups)
Outcome changes P Valuea

(within group)
Outcome changes P Valuea

(within group)

LH/FSH −0.66 (-1.03– -0.28) 0.001 −0.96 (-1.34– -0.59) < 0.001 −0.30 (-0.82–0.21) 0.243
TT (nmol/L) −0.67 (-0.99– -0.36) < 0.001 −0.33 (-0.98– -0.05)* < 0.001 −0.08 (-0.72–0.56) 0.810
LH (mIU/mL) −3.92 (-5.74– -2.09) < 0.001 −5.66 (-7.84– -3.48) < 0.001 −1.74 (-4.52–1.03) 0.213
FSH (mIU/mL) −0.49 (-1.06– 0.08) 0.087 −0.22 (-0.98– 0.55) 0.564 0.28 (-0.65–1.20) 0.554
BMI −0.90 (-1.36– -0.43) 0.001 −0.44 (-0.71– -0.17) 0.002 0.45 (-0.08–0.99) 0.092
Ovary volume (cm3) −1.70 (-3.68– 0.28) 0.089 −1.03 (-2.84– 0.77) 0.251 0.67 (-1.95–3.29) 0.611
Polycystic ovary number 0.00 (-1.00– 0.00)* 0.006 0.00 (0.00–0.00)* 0.038 0.00 (0.00–0.50)* 0.270
Frequency of menstruation 0.66 (0.33– 0.98) < 0.001 1.21 (0.75-1.68) < 0.001 −0.56 (-1.11–-0.01) 0.047

The outcome changes are equal to the values of indicators after 12-week treatment minus the corresponding values at baseline. The normality test of all datum were
conducted by using Kolmogorov Smirnov test, the normal distribution was represented by the mean (SD), the non-normal distribution was represented by median
(IQR), and was marked by *.

a P values for the comparison before and after the treatment in the same group, which were calculated using paired samples t-test or Wilcoxon Matched-Pairs
Signed Ranks test.

b P value for the comparison between acupuncture group and CPA/EE group, which were calculated using independent two-sample t-test or Mann-Whiney U test.

Table 3
Changes in outcome measures from baseline to follow-up week 24.

Variable Acupuncture group (n= 27) CPA/EE group (n= 25) Difference in changes (between groups)
(95% CI)

P Valueb

(between groups)
Outcome changes P Valuea

(within group)
Outcome changes P Valuea

(within group)

LH/FSH −0.39 (-0.77– -0.01) 0.043 −0.44 (-0.85– -0.24) 0.039 −0.04 (-0.59–0.50) 0.875
TT (nmol/L) −0.45 (-0.66– -0.23) <0.001 −0.17 (-0.72- 0.02) 0.003 −0.19 (-0.81–0.42) 0.528
LH (mIU/mL) −2.09 (-4.12– -0.65) 0.044 −2.45 (-4.50– -0.39) 0.022 0.35 (-3.17–2.47) 0.804
FSH (mIU/mL) 0.01 (-0.33–0.35) 4.50)9) 0.968 −0.62 (-0.62– 0.49) 0.819 −0.07 (-0.69–0.56) 0.825
BMI −0.73 (-1.24– -0.23) 0.006 −0.30 (-0.62– 0.19) 0.064 0.30 (-0.16–1.03) 0.152
Ovary volume (cm3) −0.22 (-2.63–2.19) 0.855 0.11 (-1.37– 1.58) 0.880 0.33 (-2.49–3.14) 0.817
Polycystic ovary number 0.00 (0.00–0.00)* 0.194 0.00 (0.00–0.00)* 0.157 0.00 (0.00–0.00)* 0.974
Frequency of menstruation 0.33 (0.004–0.66) 0.047 0.28 (-0.19– 0.75) 0.230 0.05 (-0.50–0.61) 0.847

The outcome changes are equal to the values of indicators after 12-week treatment minus the corresponding values at baseline. The normality test of all datum were
conducted by using Kolmogorov Smirnov test, the normal distribution was represented by the mean (SD), the non-normal distribution was represented by median
(IQR), and was marked by *.

a P values for the comparison before and after the treatment in the same group, which were calculated using paired samples t-test or Wilcoxon Matched-Pairs
Signed Ranks test.

b P value for the comparison between acupuncture group and CPA/EE group, which were calculated using independent two-sample t-test or Mann-Whiney U test.

Table 4
Treatment related adverse events during the treatment period.

Acupuncture
group(n= 30)

CPA/EE
group(n= 30)

Number of women reporting an
adverse event, n (%)

5 (16.7) 4 (13.3)

Adverse events reported(total)
n

11 5

Transient bruises, n 9 0
Post-treatment soreness, n 2 0
Nausea, n 0 2
Headache, n 0 3
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of LH and testosterone in women with PCOS.20,21 22,23 Previous studies
also suggested weight loss may improve insulin sensitivity and ovarian
functions24,25 and enhance ovulation rates.26,27 There was a reduction
of polycystic ovary number after treatment for both groups, but we did
not observe a significant reduction in ovary volume in both groups,
which were not in accordance with the study by Stene-Victorin E.28 This
difference may be due to the use of ultrasound to detect the ovary
changes, which is not as accurate at Magnetic Resonance Imaging ex-
amination.28 The improvement in frequency of menstruation in CPA/EE
group was better than that in acupuncture group. However, the CPA/EE
group received cyclic hormone treatment that would result in with-
drawal bleeding, while quite a bit of bleeding in acupuncture group was
spontaneous and promoted ovulatory hemorrhage.

Menstrual dysfunction and hyperandrogenism are usually treated
with oral contraceptives, however, combined oral contraceptives have
been found to be associated with an increased risk of venous throm-
bosis, depending on the estrogen dose and type of progestogen.29 In this
study, except for mild nausea and headache, no other side effects oc-
curred. Considering its safety, the acupuncture treatment might have
clinical significance, although the effect of acupuncture is not superior
to the drug.

The acupuncture protocol used in the present study was designed to
improve reproductive and endocrine function. Fuke and Huanchao
points of Tung’s acupuncture are effective for gynecological disorders
and infertility according to previous research.12,30,31 37 used these
points to relieve premenstrual syndrome and dysmenorrhea in female
college students, and had satisfactory results. Another clinical study38

from China showed a definite effect of regulating menstruation by
needling Fuke and Huanchao points with another two points. According
to the theory of Tung's acupuncture, Huanchao points connect to the
meridian of liver and kidney, so they could regulate liver Qi, and in-
vigorate the kidney.32 Fuke points are at the corresponding region of
uterus on the basis of holographic theory; and could play a great role in
regulating menstruation and promoting pregnancy. Acupuncture might
effectively treat PCOS using the following mechanism: (1) modulating
the sympathetic outflow through spinal reflexes; (2) affecting the hy-
pothalamic pituitary adrenocortical and hypothalamic pituitary ovarian
axes by increasing central β-endorphin33; (3) affecting more functional
signaling pathways related to insulin sensitivity.34 35

4.1. Limitations

This study has seven notable limitations. First, considering PCOS is
an endocrine disorder, the operational design of the clinical trial only
focused on the observation of ovarian function, such as LH/FSH, LH,
FSH, antral follicle count, and menstrual frequency. Clinical improve-
ment of symptoms was not examined in this study. The results only
showed the statistical significance of improvements in sex hormones,
and couldn’t illustrate whether this improvement related to improve-
ment of clinical symptoms. The observation for estradiol and proges-
terone was not included in the study, acupuncture and CPA/EE might
have some impact on these two hormones. In addition, metabolic
measures like insulin resistance and blood lipid related indexes were
not assessed in this trial. Second, we measured testosterone with total
testosterone and did not-test other indicators such as androstenedione,
dehydroepiandrosterone sulfate and sex hormone-binding globulin,
which might overlook the sensitive change of hyperandrogenemia.
Third, as a heterogeneous disorder, PCOS has different phenotype, and
varying severity and prognosis. In this study we did not classify the
participants into different types or severities. Fourth, because some of
the hormones without spontaneous menstruation were tested at the
tenth day after the end of treatment or the 12-week follow-up, not all
the women were taken blood in follicular phase, which might affect the
results discussed above. Fifth, as our study compared the therapeutic
outcomes between Tung’s acupuncture and oral contraceptive pill, the
study should be designed as Equivalence or Non-inferiority, rather than

Superiority study. Sixth, the study did not set up a blank control group,
which was important to observe the clinical efficacy of acupuncture on
PCOS. Seventh, despite the individualization of acupuncture practice in
“real world”, the acupuncture protocol in this study did not allow for
individualization to better assess the efficacy of acupuncture on PCOS.
Thus, the interpretation of the results is limited to this particular acu-
puncture protocol.

5. Conclusion

Compared with CPA/EE, Tung’s acupuncture showed no better
improvement on LH/FSH ratio for PCOS although it could reduce the
ratio. Tung's acupuncture might have some effect on long-term weight
control and menstruation frequency. Further studies addressing this
study’s limitations are recommended.
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