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Abstract 
Objective: To explore the effect of Daine-35 on serum hormone and antral follicle count of differ-
ent subtypes of polycystic ovarian syndrome (PCOS). Methods: 138 cases of PCOS were recruited 
and typed according to Rotterdam diagnostic criteria; 78 cases of tubal infertility without hyper-
androgenism and menstrual disorders during the same period were collected as control. Serum 
reproductive hormones including follicle-stimulating hormone (FSH), luteotropic hormone (LH), 
prolactin (PRL), estradiol (E2), dehydroepiandrosterone (DHEAS), total testosterone (TT) and fast 
insulin (INS) were determined by chemiluminescent immunoassay. Ovarian antral follicle count 
was determined by ultrasonography. The effects on above indexes were evaluated for different 
subtypes of PCOS after 3 cycles of treatment with Daine-35. Results: The cases of Type A and Type 
B were respectively 43 (31.2%) and 73 (52.9%). They were the most common clinical phenotypes 
of PCOS in the central region of China. Total testosterone (TT) and DHEAS levels of Types A, C and 
D were higher than those of the control group (p < 0.05). The LH, LH/FSH, INS and HOMA-IR levels 
in all types of PCOS were higher than those of the control group (p < 0.05). Antral follicle counts of 
Types A, B and D were more than those of Type C and the control group (p < 0.05). After treatment 
with Daine-35 for 3 cycles, the serum TT levels of Types A, C and D decreased (p < 0.05). DHEAS 
values also decreased, but not significantly (p > 0.05). The serum LH and LH/FSH as well as the 
antral follicle count of all the PCOS types significantly decreased (p < 0.01). Conclusion: Type A and 
Type B are the most common clinical phenotypes of PCOS in the central region of China. Taking 
Daine-35 for 3 cycles can significantly reduce the serum androgen, serum LH, LH/FSH ratio, and 
antral follicle count of different PCOS types. 
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1. Introduction 
Polycystic ovarian syndrome (PCOS) is a common ovulatory disorder in women, characterized by endocrine 
metabolic disorder and ovulatory dysfunction. The incidence of PCOS is approximately 4% - 12% [1] of women 
of childbearing age, and it is the main cause of anovulatory infertility (about 70%). PCOS is of obvious hetero-
geneity; the commonly associated features such as hirsutism, acne, polycystic-appearing ovaries, obesity, and 
acanthosis nigricans are neither uniform nor universal. The diagnosis and typing criteria of PCOS have always 
been a contraversal issue [2]. By 1990 National Institutes of Health (NIH) meeting criteria, two principal phe-
notypes are generally recognized: women with anovulation and biochemical (or clinical) hyperandrogenism [3]. 
Most participants of this meeting advocated that the presence of polycystic ovaries by ultrasound (PCO-US) was 
suggestive, but not diagnostic for PCOS. Consequently, another expert conference was held in Rotterdam in 
2003, recommending that PCOS could be defined when at least two of the following three features were present: 
1) oligo- and/or anovulation (O/A); 2) hyperandrogenism (HA) or hirsutism [4]; 3) polycystic ovaries (PCO) and 
exclusion of other identifiable endocrine disorders such as late-onset congenital adrenal hyperplasia (CAH), 
hyperprolactinemia, thyroid dysfunction, neoplastic androgen secretion, or drug-induced androgen excess. Giv-
en this new PCOS definition, four clinical subtypes of PCOS cases become identifiable. ESHRE/ASRM criteria 
for PCOS diagnosis and typing proposed at annual conference in Rotterdam 2003 accord more with the demand 
of PCOS diagnosis for Chinese people [5] [6]. 

Daine-35 is commonly used to treat hyperandrogenism and menstrual disorders of PCOS. However, the ef-
fects of Daine-35 on different types of PCOS are still to be elucidated. To discuss this question, 138 cases of 
PCOS from the central region of China were collected and typed, according to the Rotterdam diagnostic criteria. 
These patients took Daine-35 orally for 3 cycles. Before and after treatment, serum endocrine hormone and ova-
rian antral follicle count of different PCOS types were analyzed. 

The current study was undertaken to: 1) analyze the clinical, ultrasonographic (ovarian antral follicle count), 
hormonal and metabolic features of different type of PCOS; 2) compare the effects of Diane-35 on characteris-
tics of different PCOS phenotype. 

2. Materials and Methods 
2.1. Samples 
From December 2012 to March 2014, 138 cases of patients aged 15 - 39 (25.1 ± 5.6) and diagnosed according to 
the PCOS criteria proposed at Rotterdam conference in 2003 were collected [5]. The patients were all treated 
with Diane-35 and followed up. The patients were all treated with Diane-35 and followed up for three cycles 
(about three months). The participators were informed about the possible side effects of this drug. As a control 
group, another 78 cases of tubal infertility younger than 40 (26.2 ± 5.4), with no hyperandrogenism and men-
strual disorders, were selected at the same period. Informed consent was obtained from all the participators be-
fore they were enrolled in this study, and this investigation was approved by the Ethics Committee of the First 
Hospital of Wuhan. 

2.2. PCOS Criteria and Classification 
The disease meeting any two or all of the following three conditions were diagnosed as PCOS: 1) oligo- and/or 
anovulation (O/A); 2) hyperandrogenism (HA) or hirsutism [4]; 3) polycystic ovaries (PCO). The patients with 
other disorders (such as 21-hydroxylase deficiency, Cushion’s syndrome, thyroid dysfunction, cancer and endo-
crine function with premature ovarian failure, etc.), which can also lead to increased androgen or anovulation, or 
patients aged older than 40 years, or with FSH > 25 IU/L, PRL > 24 μg/L, thyroid stimulating hormone (TSH) > 
5.5 mIU/L, hyperlipidemia, and other acute or chronic diseases were excluded. 

In detail, oligoovulation or anovulation was determined when the menstrual cycle is less than 23 days or more 
than 35 days, and no evidence of ovulation was test; hirsutism refers to F-G (Ferriman-Gallwey) score valuing 
greater than or equal to 5 [7]. Polycystic ovaries was determined according to the ovarian volume or follicles 
number, using transvaginal and transrectal ultrasound, with unilateral ovarian volume greater than 10 ml, or at 
least one ovary containing more than 12 small follicles (2 - 9 mm in diameter). Homeostasis model of assessment 
for insulin resistance (HOMA-IR) was calculated according to the formula INS (mIU/L) × FBG (mmol/L)/22.5. 
According to the results based on large sample of Chinese population study, HOMA-IR valuing greater than or 
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equal to 1.66 was determined as insulin resistance [2]. Based on the above different conditions, the 138 patients 
was divided into 4 types: Type A (O/A + HA + PCO), with oligoovulation or anovulation, hyperandrogenism 
and polycystic ovaries; Type B (O/A + PCO), oligoovulation or no ovulation and polycystic ovaries; Type C 
(O/A + HA), oligoovulation or anovulation, increased androgen levels (clinical and (or) biochemical analysis); 
Type D (HA + PCO), menstrual cycle being normal, with hyperandrogenism and polycystic ovaries. 

2.3. Serum Endocrine Hormone and Ovarian Detection 
During the 3rd - 5th days of menstruation or any day for patients with amenorrhea, fasting blood samples were 
collected. Using chemiluminescence immunoassay, the following serum endocrine hormone were measured, in-
cluding luteinizing hormone (LH), follicle stimulating hormone (FSH), estradiol (E2), total testosterone (TT), 
prolactin (PRL), dehydroepiandrosterone sulfate (DHEAS) and fasting insulin (INS). For patients with ame-
norrhea, progesterone was measured to determine the condition of ovulation or anovulation. Dry chemistry me-
thod was used to determine fasting blood glucose (FBG). Total plasma cholesterol and triglyceride was also 
measured. Ovaries of three warp (d1, d2, d3) was measured by transvaginal or transrectal ultrasound, using Color 
Doppler ultrasonography (TOSHIBA-585G, 5 MHz), and ovarian volume was calculated [the formula 4/3 π (d1 
× d2 × d3)]. Antral follicles count (AFC) was measured as the total number of follicles at both sides. 

2.4. Diane-35 Treatment 

From the 5th day of menstrual cycle or any day for patients with amenorrhea, Diane-35 (Schering AG, Germany 
production Zhunzi J20100003) was taken orally, once per day, lasting for 21 days. This therapy treatment was 
continued for three menstrual cycles. After that, at the 3rd day of menstrual cycle, the serum endocrine hormone 
and ovarian were detected as detailed above. Considering adverse effects of Diane-35 on blood lipids, patients 
with a history of thrombosis, cancer and liver disease or with high levels of blood cholesterol were excluded in 
this study. During the treatment period, the patients were required to visit the doctors if they feel any discomfort. 
In this study, except mild nausea and lethargy, no other side effects occurred. 

2.5. Statistical Methods 
Levene analysis of variance and T-test, as well as the chi-square test were measurement (SPSS 19.0). Test level 
α = 0.05, p < 0.05 was considered statistically significant. 

3. Results 
3.1. The Patients and PCOS Classification 
Among the 138 patients with PCOS, 131 cases did not ovulate or be oligomenorrhea, accounting for 94.9%. 
PCO occurred in 123 cases, accounting for 89.1% of all patients. Hyperandrogenism occurred in 46 cases, ac-
counting for 33.3%. 19 patients were with hirsutism, accounting for 13.8%. Patients with hyperandrogenism or 
hirsutism were total 65 cases, accounting for 47.1%. 47 cases were obese, accounting for 34.1%. In the control 
group, 24 cases were obese (30.8%), whose weight was not significantly different from the PCOS group. The 
plasma total cholesterol and triglyceride levels of all participants were within the normal range. PRL and E2 
level of every subtypes were also within the normal range and not significantly different from that of the control 
group (Table 1). 

As displayed in Table 1, the most common type among the four PCOS types is Type B (73 cases, 52.9%) in 
this study, followed by Type A (43 cases, 31.2%). Type C (15 cases, 10.8%) followed after Type A, and have no 
symptoms of PCO or enlarged ovaries. Type D is the most rare (7 cases, 5.1%), and patients of this type have no 
clinical manifestations of menstrual disorders or anovulation. Some of these patients were diagnosed because of 
infertility or miscarriage, and some were also because of skin problems (hirsutism, acne, etc.), and be transferred 
to our department of gynaecology. Age and BMI of various PCOS types were not significantly different from 
the control group. F-G values show some differences among the four types (Table 1). In detail, types of A, C, 
and D have significant (p < 0.05) higher F-G score compared to the control group. F-G score of Type B were 
higher than that of the control group but not significantly (p > 0.05). 
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Table 1. Distributions and clinical characteristics of various PCOS types. 

 Cases (%) Age (years) BMI (kg/m2) F-G score PRL (mIU/L) E2 (pmol/L) 

Type A 43 (31.2%) 24.9 ± 5.2 22.1 ± 4.9 5.8 ± 4.1a 262.3 ± 106.6 143.7 ± 55.4 

Type B 73 (52.9%) 25.7 ± 5.4 23.6 ± 5.1 2.8 ± 1.6 220.6 ± 89.7 160.6 ± 68.0 

Type C 15 (10.8%) 25.3 ± 4.9 23.2 ± 5.9 4.3 ± 3.0a 300.6 ± 117.7 152.2 ± 59.4 

Type D 7 (5.1%) 24.4 ± 5.5 22.8 ± 4.2 3.4 ± 1.5a 255.6 ± 92.0 187.6 ± 85.9 

Control 78 26.2 ± 5.4 22.2 ± 2.4 2.2 ± 1.2 286.2 ± 86.4 147.2 ± 32.5 

Denotes: aCompared to the control group, p < 0.05. 

3.2. Serum Endocrine Hormone and Ovarian Conditions of the Various PCOS Types 
Compared to the control group, TT and DHEAS levels of Type A, C and D of PCOS patients were significantly 
higher (p < 0.05, Table 2, pre-treatment). TT levels of Type B were higher than the control group, but not sig-
nificantly (p > 0.05). LH and LH/FSH ratio of various types of PCOS patients were significantly higher than the 
control (p < 0.05). Compared to the control group, fasting blood glucose levels of various types of PCOS pa-
tients was not statistically significant (p > 0.05). However, fasting insulin and HOMA-IR values of these pa-
tients were significantly higher than the control group (p < 0.05). The antral follicles of Type A, B and D count 
more than the Type C and the control group (p < 0.05). Although antral follicles of Type C count more than the 
control group and that of Type A count more than Type B, the difference was not significant (p > 0.05). 

3.3. Serum Endocrine Hormone and Ovarian Conditions Changes after Diane-35 
Treatment 

As shown in Table 2 (bottom row), after Diane-35 therapy treatment for three cycles, serum LH levels and 
LH/FSH values of the various types (A, B, C and D) of PCOS patients significantly decreased (p < 0.05). Serum 
TT levels of Type A, C and D of PCOS patients were significantly reduced (p < 0.05). DHEAS levels of these 
three types were also reduced, but not significantly (p > 0.05). The antral follicle numbers of Type A, B and D 
of PCOS patients significantly decreased (p < 0.05). After Diane-35 treatment, fasting glucose, fasting insulin 
and HOMA-IR of various PCOS types increased, but not significantly (p > 0.05). No obvious change of F-G 
score of the PCOS patients was observed. 

4. Discussions 
Previous researches about the distributions of different PCOS types were different from each other [8]-[10], 
possibly due to different region, ethnicity and diagnostic criteria. In this study, Type A with oligo- and/or ano-
vulation, hyperandrogenism, and polycystic ovary revealed by ultrasonography (O/A + HA + PCO) accounted 
for 31.2%. It is a classic type with serious endocrine and metabolic disorders [11] [12]. Type B with oligo- 
and/or anovulation and polycystic ovary (O/A + PCO) accounted for 52.9%. Although the PCOS diagnostic cri-
teria of USA National Institutes of Health (NIH) in 1990 and of Androgen Excess Association (AES) in 2006 
have both excluded it, Type B is one of the most common types of Chinese patients [13]. Type C accounted for 
10.8%, with clinical and/or biochemical signs of hyperandrogenism, and oligo- and/or anovulation (HA + O/A). 
This type and classic Type A PCOS patients have similar clinical manifestations and metabolism level. However, 
as patients of this type have less antral follicles than Type A, it needs to be further studied if Type C patients are 
more sensitive to the ovulation drugs than Type A patients. The proportion of Type D patients is 5.1%, with no 
menstrual disorders and ovulation disorders. They are often diagnosed firstly because of infertility or redupli-
cated abortion, even of the skin manifestations (hirsutism, acne and so on). The actual proportion may be higher 
than the clinical statistics because of sub-clinical manifestations. Total proportion of Type B and D were 58.0%, 
which met the diagnostic criteria of ESHRE/ASRM 2003, but not that of NIH 1990. Our results were consistent 
with the study of Zhang et al. [2], which included a large-scale sample of 719 Chinese PCOS women who were 
all from the Han nationality and were diagnosed based on the Rotterdam criteria of 2003. They found that 247 
cases (34.4%) of the PCOS patients met both the diagnostic criteria of NIH 1990 and ESHRE/ASRM 2003, and  
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Table 2. Comparison of serum endocrine hormone levels and ovarian AFC of different types of PCOS patients before (upper 
row) and after (under row) Diane-35 treatment (mean ± SD). 

 Type A (n = 43) Type B (n = 73) Type C (n = 15) Type D (n = 7) Control (n = 78) 

LH (IU/L) 9.2 ± 6.0a 9.4 ± 5.5a 9.1 ± 4.5a 6.1 ± 3.3a 3.1 ± 1.2 

 4.5 ± 2.1c 5.0 ± 1.8c 5.2 ± 3.8c 4.0 ± 2.8c  

LH/FSH 2.3 ± 2.2a 1.7 ± 0.9a 1.9 ± 1.0a 1.5 ± 0.3a 0.6 ± 0.2 

 1.1 ± 0.4c 0.9 ± 0.3c 1.1 ± 0.5c 0.8 ± 0.2c  

TT (nmol/L) 2.8 ± 1.4a,b 1.8 ± 1.1 2.9 ± 1.7a,b 2.6 ± 1.1a,b 1.3 ± 0.5 

 1.6 ± 1.1c 1.5 ± 1.3 1.8 ± 1.5c 1.5 ± 1.3c  

DHEAS (μmol/L) 6.7 ± 4.3a 5.4 ± 2.8 6.8 ± 3.7a 7.1 ± 4.0a 4.1 ± 1.4 

 5.9 ± 3.3 4.9 ± 3.7 6.2 ± 3.5 5.8 ± 2.3  

FBG (mmol/L) 4.5 ± 0.7 5.4 ± 2.0 4.7 ± 1.1 4.2 ± 0.8 4.4 ± 0.4 

 4.3 ± 1.9 5.5 ± 1.7 4.5 ± 1.0 5.1 ± 1.4  

INS (mIU/L) 11.3 ± 4.7a 10.3 ± 5.8a 9.5 ± 3.5a 12.0 ± 5.1a 6.0 ± 2.7 

 12.5 ± 5.5 11.0 ± 4.6 10.8 ± 4.2 13.1 ± 4.8  

HOMA-IR 2.3 ± 1.4a 2.5 ± 1.8a 2.0 ± 1.4a 2.2 ± 1.5a 1.1 ± 0.7 

 2.4 ± 1.3 2.7 ± 1.7 2.2 ± 1.5 2.9 ± 2.1  

AFC (No.) 28.3 ± 8.9a 25.7 ± 6.0a 18.3 ± 4.5 24.6 ± 3.9a 15.2 ± 4.2 

 19.8 ± 4.8c 18.4 ± 3.9c 16.2 ± 3.4 17.3 ± 5.7c  

Denote: aIn comparison to control group, p < 0.05; bIn comparison to Type B, p < 0.05; cIn comparison to that of PCOS patients before Diane-35 
treatment, p < 0.05. 
 
the proportion of new phenotypes created by the ESHRE/ASRM 2003 was 65.6%. As shown in Table 1, Type B 
accounts for a large proportion of Chinese PCOS, who are often urgent to visit a doctor for menstrual disorder or 
infertility, too. Therefore, the Rotterdam ESHRE/ASRM criteria for the diagnosis of PCOS is more suitable for 
Chinese women. 

Compared to the control group, serum LH, TT levels and LH/FSH ratio of PCOS patients were all increased 
(Table 2). That means regulation disorder of sex hormone in PCOS patients. It’s well known that the serum le-
vels of TT and DHEAS are good indicators of hyperandrogenism, and elevated androgen levels and insulin re-
sistance are basic features of PCOS. Therefore, elevated levels of LH and LH/FSH ratio may be the results of 
increasing serum androgen and insulin resistance. There was no difference of fasting blood glucose between the 
various types of PCOS and the control. That may be owing to their young age and matching body mass index to 
the control group (Table 1). Fasting insulin (INS) and HOMA-IR were all higher in various types of PCOS than 
those in the control group (Table 2). The results suggested that insulin resistance occurred even at the early 
stage in young PCOS patients. So it is important to detect insulin resistance of PCOS patients for monitor and 
treatment of metabolic syndrome as early as possible. 

Recent researches have revealed that PCOS should be viewed as not only a syndrome affecting reproduction 
but also a multifaceted endocrine syndrome that potentially threatens health. For example, cardiovascular dis-
ease, endodermis dysfunction, and abnormal lipometabolism were all correlated with this syndrome [14]. In 
2011, guidelines issued by China’s Ministry of Health for PCOS pointed out that the classic PCOS patients (ab-
normal menstruation and hyperandrogenism, with or without PCO, just as Type A and C patients in this study) 
have serious metabolic disorders. On the other hand, those PCOS patients without hyperandrogenism (only the 
abnormal menstruation and PCO, just as Type B patients in this study) have slight metabolic disorder. In this 
study, taking into account the fact that Daine-35 may have adverse effects on blood lipids levels [12], those pa-
tients with elevated blood lipids had been excluded. Plasma total cholesterol and triglyceride levels of all partic-
ipants were within the normal range. Androgen levels and LH/FSH ratio were significantly higher in patients of 
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Type A and C than those of Type B (Table 2). The results suggested that the endocrine disorders of Type A and 
C are more serious than Type B. No obvious difference of insulin homeostasis assessment index (HOMA-IR) 
was observed. Differences in metabolic disorders and complications in patients of different type need further 
study by increasing the sample size. 

There was a significant difference of serum androgen level and clinical manifestations of excessive androgen 
among different race [15]. Although neither meeting to the 1990 NIH nor to 2006 AES diagnostic criteria, Type 
B PCOS are mainly involved patients in the clinic of China for menstrual disorders, anovulation and infertility. 
This study showed that TT levels of Type B were in normal range, but still higher than that of the control (Table 
2). It indicated that androgen may be also involved in the pathogenesis in Type B PCOS. The serum androgen 
level and mechanism of Type B PCOS in Chinese people need further research. Type C and Type D PCOS are 
in low incidence in China. Their interaction with Type A and Type B remains to be further studied. It is indi-
cated that PCOS without polycystic ovary (that is Type C in our observations) represents a new subgroup of 
PCOS with higher total cholesterol, LDL and F-G grade than in patients with classic polycystic ovary [16]. It 
needs observations of more samples to support that conclusion. 

Daine-35 is effective in correcting endocrine disorders, regulating menstrual cycle, reducing the risk of en-
dometrial cancer of PCOS patients [17]. To our knowledge, researches about the efficacy of Daine-35 for dif-
ferent types of PCOS were rare. Daine-35 is a compound tablet combined of small dose of cyproterone acetate 
and ethinyl estradiol. It can inhibit the hypothalamic pituitary ovarian axis effectively and reduce ovarian an-
drogen secretion. At the same time it promotes the synthesis of sex hormone binding globulin and then the free 
testosterone level decreases. It also reportedly inhibits the androgen secretion of adrenal [18]. We pay close at-
tention to controlling T levels in the management of PCOS patients, because T underpins all other manifesta-
tions of the syndrome. In this study, LH, LH/FSH of each type of PCOS decreased after Daine-35 treatments for 
three cycles. Total testosterone level and antral follicle count also significantly reduced (Table 2). It indicated 
that Daine-35 have played a positive role in adjusting the endocrine disorders of various type of PCOS. Al-
though the F-G scores did not change significantly in this research after treatment for 3 cycles, Daine-35 is an 
effective treatment medicine for Hirsutism in PCOS, but the course of treatment need to be above 6 cycles [19]. 

5. Conclusion 
Previous work has shown that the risk for adverse obstetric or neonatal outcomes was affected significantly by 
ovarian dysfunction and biochemical hyperandrogenism, whereas no significant effect was detected for clinical 
hyperandrogenism and PCO [20]. Therefore, to those PCOS patients who have a history of abortion, it is specu-
lated that controlling serum androgen levels by Daine-35 would be conducive to improve the pregnancy rate and 
reduce the abortion rate. There are two limitations in this study, one is a small size of sample (especially D 
group), and the other is relatively short follow-up time (3 cycles only). To resolve the above problems, larger 
sample size and longer term effects of Daine-35 on serum hormone of different types of PCOS and effects on 
pregnant outcome need to be investigated further. 
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