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Abstract

Objective: To evaluate the efficacy and tolerability of acarbose in the 
treatment of Polycystic Ovary Syndrome (PCOS).

Methods: We researched the database of PubMed, Biomedical Core 
Database (BCD), Cochrane library databases, and Chinese Biological Medicine 
for Randomly Control Trials (RCTs) and analyzed the retrospect data of acarbose 
in the treatment of PCOS.

Results: There are seven RCTs that met the inclusion criteria. As different 
control groups (placebo or metformin) have been used in these trials, we 
separated the data into two independent groups. The dose of acarbose in the 
treatment groups ranged from 150 to 300 mg/day. VLDL, triglycerides, Luteinizing 
Hormone (LH), testosterone, and Dehydroepiandrosterone Sulfate (DHEAS) 
levels decreased, whereas HDL significantly increased in acarbose groups 
when compared with the placebo groups. Acarbose treatment also improved 
menstrual frequency and insulin level. We couldn’t find any differences between 
acarbose group and metformin group in fasting insulin level, BMI, LH, FSH, and 
testosterone level. However, based on these three RCTs data, the pregnancy 
rate was higher in acarbose group than that in metformin group (OR=3.02, 95% 
CI: 1.10-7.71, P=0.02). The gastrointestinal adverse effects of acarbose were 
found to be higher in treatment groups than those in placebo groups, and similar 
to or slightly less than those in metformin groups. 

Conclusions: Treatment with acarbose, at the dose of 150-300 mg/d, has 
been shown to improve various clinical manifestations of PCOS and be a safe 
and effective drug for the treatment of these patients, especially for patients who 
are intolerant of metformin. However, it may be too early to draw conclusions 
due to limitations in the currently available data.

Acarbose, and α-glucosidase inhibitor, is a common first-line 
treatment in T2DM. Acarbose is shown to reduce and slow down 
the intestinal absoption of glucose, which subsequently minimise 
the post-prandial rise of blood glucose and insulin concentration. 
Acarbose does not cause hypoglycemia and its minor gastrointestinal 
side effects can be prevented by gradual dosage increments. Therefore, 
acarbose has been used in the management of PCOS in recent years 
[10]. 

Recently, several clinical trials have been conducted to investigate 
the effects of acarbose on PCOS by comparing the effects with placebo 
or metformin. The objective of this meta-analysis is to pool data from 
these trials and trying to evaluate the efficacy and tolerability of 
acarbose in the treatment of PCOS.  

Research Design and Methods
A comprehensive and systematic search of published literature 

for trials of acarbose in the treatment of PCOS was performed 
during May 2014 using PubMed, Biomedical Core Database (BCD), 
Cochrane Library Databases, and Chinese Biological Medicine. The 
search strategy was not limited by year or language of publication. 
The key words used in this search were acarbose or α-glucosidase 
inhibitor, and PCOS or polycystic ovary syndrome. Study 
treatment durations ranged from 3 to 6 months, and the effective 

Introduction  
Polycystic Ovary Syndrome (PCOS), which affects 2.2-10% 

of reproductive women, is a complex, multisystemic disorder 
presenting with oligomenorrhea of amenorrhea, infertility, 
hirsutism, acne, hypersecretion of androgens, and polycystic 
ovary [1-4]. PCOS is associated with obesity, insulin resistance, 
hyperinsulinemia, impaired glucose tolerance and disorders of lipid 
metabolism, suggesting that this subgroup of patients is at risk for 
the development of type 2diabetes and cardiovascular disease [5]. In 
addition, endometrium, ovary and breast cancers are also long-term 
consequences of PCOS [6,7]. Therefore, active invention for PCOS to 
prevent further problems is deemed to vital. 

Insulin resistances, presented as impaired insulin-mediated 
glucose uptake, are an integral feature of PCOS and have been 
reported in both obese and non-obese patients [8,9]. It has been 
shown that hyperinsulinemia may enhance LH release and androgen 
synthesis and secretion, also inhibit hepatic synthesis of Sex Hormone 
Binding Globulin (SHBG). Up to 30% of obese PCOS patients showed 
impaired glucose tolerance and 7.5-10% patients were diagnosed of 
Type II Diabetes Mellitus (T2DM) screened by Oral Glucose Test 
(OGTT). Therefore, numbers of medications that improve insulin 
sensitivity have been used to treat PCOS patients.
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dosing ranged from 150 to 300 mg/d. Each of the studies shared 
fundamental inclusion criteria, including: menstrual disorders (<6 
menstruations/12 months), clinical [Ferriman-Gallwey (FG) index 
≥8] or laboratory (testosterone >80 ng/dl and/or androstenedione 
>190 ng/dl) hyperandrogenism and insulin resistance. Alteration of 
hepatic, renal and thyroid function, presence of congenital adrenal 
hyperprolactinemia, presence of congenital adrenal hyperplasia, 
presence of diabetes, and the use of hormonal medications or 
medications that might interfere with carbohydrate metabolism over 
the last 6 months were exclusion criterions in this study. Six of seven 
trials studied patients with obesity.

The efficacy measures in each study were clinical (number 
of menstrual cycles, FG score, ovulation or pregnancy rate), 
anthropometric (weight, height, BMI), hormone and metabolic 
evaluation before and after treatment. Safety measures included 
incidence of adverse events, such as flatulence and/or diarrhea.

Statistical Analysis
A three-item, 1-5 quality scale to score each report has been used 

to meet the inclusion criteria. The use of concealment and intention-
to-treat analysis was also assessed. Two of the three reviewers made 
quality assessment. Their disputes were settled by consensus. The 
analyzed data consisted of group means that were reported in one 
paper. The results were combined and expressed as Odds Ratio (OR) 
or Weight Mean Difference (WMD) with 95% confidence intervals 
(95% CIs) using a Fixed Effect (FE) or Randomized Effect (RE) 
model, for the studies with sufficient data. Additionally, homogeneity 
was assessed with I2 statistic and χ2 test. All statistics for meta-analysis 
were calculated by Revman Manager 5.2 Software (Copenhagen, 
Denmark). Sensitivity analysis was applied to explore the influence 
on outcomes via changing effect model or excluding studies with 
abnormal results. 

Results
Description of studies

Seventy citations have been screened for eligible for inclusion in 
meta-analysis. Sixty-three studies were excluded including duplicated 
data from different databases or not related (n=55), general reviews 
of drugs or disease areas (n=5), and self-control studies (n=2). 
Therefore, seven studies, which met the inclusion criteria, were used 
in our meta-analysis [11-17]. Six studies and an abstract of one study 

were published in English. As different drugs were used in control 
groups, we devided these studies into two groups. The characteristics 
and methodological quality of the included studies are shown in Table 
1. The age of the subjects was not reported in some of the studies.

Effects of acarbose treatment
Four trials with a total 131 patients were analyzed. There were 72 

patients in acarbose groups and 59 patients in control groups. Two 
trials administrated by Penna [13,14] are same trials but for different 
purpose.

Body Mass Index (BMI) and Free Glucose (FG) score for both 

Figure 1: Comparision of efficacy of acarbose group with control group for 
BMI and FG score.

Figure 2: Comparision of efficacy of acarbose group with control group for 
lipid profile.

Trial Design of trials Number (T/C) Age (years, T/C) Acarbose
dose (mg/d)

Drug of control group 
(mg/d) Duration (months) Quality

Acarbose vs placebo

Ciotta et al. [16] RCT 15/15 20.5/20.9 300 placebo 3 B

Penna et al. [14] RCT 13/14 26.7/25.9 150 placebo 6 B

Penna et al. [13] RCT 13/14 26.7/25.9 150 placebo 6 B

Tugrul et al. [12] RCT 44/30 27.1 300 placebo 3 B

Acarbose vs Metformin

Sonmez et al. [15] RCT 15/15 -/- 300 1700 3 B

Hanjalic-beck et al. [11] RCT 29/27 28.0/28.0 300 2550 3 B

Moini et al. [17] RCT 24/22 -/- 300 1500 3 B

Table 1: Characteristics and methodological quality of included studies.

RCT: Randomized Control Trial; T: Treatment Group; C: Control Group
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acarbose and control groups are shown in Figure 1. There were no 
significant differences between these two parameters.

Figure 2 shows the results of FE models comparing the means of 
total cholesterol, very low-density lipoprotein cholesterol (VLDL-C), 
LDL-C, HDL-C, and triglycerides for both treatment and control 
groups. When compared with placebo, acarbose decreased VLDL-C 
(P<0.01) and triglyceride levels (P=0.05) but significantly increased 

HDL-C levels (P<0.01). No significant improvement for total 
cholesterol has been found.

Figure 3 shows the results of RE or FE models comparing the 
means of sex hormone in both groups. When compared with placebo, 
acarbose significant decreased LH, testosterone, and DHEAS levels 
(P<0.001). No significant improvements for FSH and SHBG have 
been found.

Effects of acarbose and metformin treatment 
Three trials with a total 138 patients were analyzed. There were 

72 patients in acarbose groups and 66 patients in metformin groups.

Figure 4 presents the means of BMI and Fasting Insulin (FINS) 
for acarbose groups and metformin groups. There were no significant 
differences for these indexes. 

Figure 5 shows the means of LH, FSH and testosterone levels in 
acarbose groups and metformin groups. There were no significant 
differences for these indexes, either.

Figure 6 shows the means of pregnancy rate for acarbose groups 
and metformin groups. When compared with metformin, acarbose 
significantly increased pregnancy rate (P=0.02).

Adverse events
The most widely reported adverse effect of acarbose was related to 

gastrointestinal side effects, such as abdominal pain, distention, and 
diarrhea. Six out of thirty-eight women dropped out due to various 
side effects in one study. In remaining studies, side effects were minor 
or could be tolerated by slowly increasing the dose of acarbose. In 
summary, the gastrointestinal adverse effects of acarbose were found 
to be higher than that of placebo and similar to or lighter than those 
of metformin. 

Sensitivity analysis
As the FE and RE models produced similar estimates of treatment 

effects, the outcomes appear to be stable.

Discussion
PCOS adversely affects women throughout their lifetime, leading 

to diabetes, metabolic syndrome and cardiovascular disease. Although 
PCOS is heterogeneous, insulin resistance and hyperinsulinemia are 
common and occur independently of obesity [18]. Insulin-resistant 
hyperinsulinemic and hyperandrogenic states are two main factors 
fundamentally related to PCOS. Their relationship is considered to 
be very close. Hyperinsulinemia, acts as a congonadotropin with 
Luteinizing Hormone (LH), increases androgen production by 
theca cells and reduces hepaic production of sex hormone binding 
globulin, resulting in higher concentrtion of free androgens 
and causing hyperandrogenic state [19]. Hyperinsulinemia also 

Figure 3: Comparison of efficacy of acarbose group with control group for 
sex hormone.

Figure 4: Comparison of efficacy of acarbose group with metformin group 
for BMI and FINS.
FINS: fasting insulin.

Figure 5: Comparison of efficacy of acarbose group with metformin group 
for sex hormone.

Figure 6: Comparison of efficacy of acarbose group with metformin group 
for pregnancy rate.
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increases levels of circulating Insulin Like Growth Factor 1 (IGF-
1) by inhibiting the production of IGFBP-1. IGF-1 then binds to 
its receptor in the ovary and stimulates androgen production [20]. 
In obese patients with PCOS, the activity of cytochrome P450 17α, 
which mostly expressed in ovaries and adrenal glands, are higher 
and the conversion of estrone by aromatase in peripheral adipose 
tissue are greater [21]. Furthermore, a reduction in serum insulin 
level leads to a decreased androgen level. Insulin sensitizers decrease 
hyperinsulinemia by increasing insulin sensitivity. Therefore, they 
have been proposed as a therapy for the treatment of PCOS with 
fasting or stimulated hyperinsulinemia. Metformin is the oldest 
and still the most used insulin sensitizer worldwide. In women with 
PCOS, metformin decreases insulin, testosterone and LH levels when 
administered at doses of up to 1500 mg/day [21]. Meta-analysis 
showed that metformin is effective in achieving ovulation in women 
of PCOS when compared to placebo or clomiphene alone. However, 
gastrointestinal side effects of metformin often limit its use, and other 
agents that improve insulin sensitivity have also been used for PCOS 
patients. Acarbose, an alpha-glucosidase inhibitor, works at the brush 
border of the small intestine to reduce glucose absorption in the gut 
and subsequently lower postprandial glucose and insulin levels. Ciotta 
et al. [16] first reported the use of acarbose in patients with PCOS in 
2001. They found that acarbose could reduce the androgenic activity 
and make the menstrual cycle regular. To date, only a few RCTs could 
be retrieved to address the effects of acarbose on women with PCOS. 
In this meta-analysis, 7 RCTs and 269 patients were included. Due to 
different control groups, we have to analyze in two different parts to 
reduce bias of the results. 

When compared with placebo, acarbose exhibited obvious benefits 
on lowering LH, testosterone and DHEAS levels of PCOS patients. 
In contrast, changes in SHBG and FG score were not significant. 
Two of these studies also observed an increased chance of menstrual 
regularity. As we all know, increased serum LH concentrations or 
LH/FSH ratios, associated with the continuation of the anovulatory 
state, have long been recognized as one of the main causes of PCOS. 
However, it is not included into the current Rotterdam diagnostic 
criteria for PCOS [22]. These data indicated that acarbose could 
improve not only hyperandrogenism, but also the disorders of 
gonadal axis. We couldn’t analyze the role of acarbose on insulin 
resistance and hyperinsulinemia, because of different evaluation 
methods were used in these studies. In two of the three studies, a 
significant reduction in the basal insulin level or insulin response to 
glucose load was observed. Penna et al. failed to detect a significant 
change in insulinaemic response after glucide stimulation. However, 
they found that acarbose was able to reduce body weights [14]. In 
addition, acarbose can significantly improve lipid profile, decrease 
VLDL levels and increase HDL levels Furthermore, its beneficial effect 
on blood pressure and P-selectin were also observed by Penna et al, 
indicating that acarbose might be an important tool in the prevention 
of cardiovascular disease in PCOS patients. Many studies have 
indicated that metformin reduces appetite, improves glucose uptake 
by peripheral tissues, decreases hepatic gluconeogenesis and fatty 
acid synthesis, alleviates systemic inflammation, and increases fatty 
acid β-oxidation [23,24]. It is believed to be involved in improving 
insulin sensitivity and ameliorating hyperandrogenism associated 
with hyperinsulinemia in PCOS patients. Additionally, metformin 
treatment improves lipid profiles and endothelial function, decreases 

BMI, as well [25]. In vitro, it has also showed that metformin may 
affect androgen production by theca cells in ovarian [26]. Recently, 
a meta-analysis revealed that metformin led to a slightly reduction 
in fasting glucose level, systolic pressure and Waist-To-Hip Ratio 
(WHR). In our analysis, there are three studies, which all compared 
the treatment effects of acarbose and metformin in PCOS patients. 
We were unable to find out any differences between those two groups 
in fasting insulin, BMI, LH, FSH, and testosterone levels. In contrast, 
the pregnancy rate was significantly higher in acarbose group when 
analyzed the data from all three trials. In fact, when compared with 
control groups, both acarbose and metformin treatments were 
effective in improving ovulation rates, regular menstrual rates, or 
pregnancy rates. Only in clomiphene citrate-resistant PCOS patients, 
alleviated insulin resistance were observed in both acarbose and 
metformin group [15]. Discordant findings of studies evaluating 
the effects of these two agents on BMI have also been reported. 
BMI significantly decreased after treatment in both groups in 
Moini’s study [17], however, only one treatment group, acarbose or 
metformin group, has been found to reduce BMI in two remaining 
studies [11,15]. With regard to the gastrointestinal side effect, its 
frequency was as same as or slightly less than metformin. Therefore, 
acarbose may be an alternative to metformin for women with PCOS, 
especially for patients who are intolerant of metformin. The lowest 
clinical effect dose of acarbose is 150 mg/day and drug effectiveness 
will not be improved when greater than 300 mg/day is used [27]. In 
this analysis, most studies used a dose of 300 mg/day for acarbose 
treatment. Although the side effect of acarbose is dose-dependent 
and many patients had gastrointestinal complaints. It is still a mild 
drug and only a few patients dropped out from some studies. There 
are still some limitations in this meta-analysis. Only 7 RCTs were 
included in the analysis, and most of them were conducted in a small 
sample size, which may affect the reliability of the results. There are 
many differences among these studies, including study populations, 
methodologies for evaluating insulin resistance, doses of acarbose and 
control groups. Thus, the evidence of this meta-analysis may be not 
strong. Some studies did not describe the allocation concealment and 
whether a double-blind has been conducted. Therefore, large-scale, 
randomized, double-blinded, placebo-controlled studies of acarbose 
for the treatment of PCOS are needed for further investigations. In 
summary, treatment with acarbose, at the dose of 150-300 mg/d, has 
been found to improve various clinical manifestations of PCOS and it 
may be a safe and effective drug for these patients. Although very few 
subjects were dropped out in some studies due to its adverse effects, 
tolerability may still be an issue. It is too early to draw conclusions, as 
there are still lots of limitations in the currently available data.
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