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ABSTRACT
BACKGROUND AND OBJECTIVES
Polycystic ovarian syndrome (PCOS) involves dysfunction in the endocrinal, metabolic and reproductive profile
among females. D-chiro inositol is a novel treatment agent for improving the endocrinal profile seen in it. The
current study aims to evaluate the effect of D-Chiro Inositol in lowering down the androgens levels in patients
with PCOS.

METHODS

This randomized trial was carried out at the outpatient of Department of Medical Sciences during June 2020 to
March 2021. 50 females with polycystic ovarian disease were divided randomly into two groups, each of 25
females. One group was given D-Chiro Inositol (600 mg/day) and the other was given placebo. Androgens levels
i.e., LH, FSH and testosterone were assessed at baseline and then after 8 weeks. Treatment effects were compared

after 8 weeks by independent sample T test and a P value of <0.05 was considered significant.

RESULTS

The mean age of the patients in the treatment (D-Chiro Inositol) group was 28 + 8 year’s vs 30 £ 9 years in placebo
group. The mean BMI of females in D-Chiro Inositol group was 25.7 + 3.6 kg/m? compared to 25.8 + 4.2 kg/m?
in the placebo group. The mean levels of LH, FSH and testosterone were 14.74 mlU/ml, 10.19 mIU/ml and 78.48
ng/dL in D-Chiro Inositol group vs 17.22 mlU/ml, 13.03 mlU/ml and 86.08 g/dl in placebo group. Significant

difference was present between both treatment groups (P value <0.05).
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CONCLUSION

D-Chiro Inositol is a promising drug for the lowering down the androgen levels in polycystic ovarian syndrome.
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INTRODUCTION

Polycystic ovarian syndrome (PCOS) is a composite disorder that involves dysfunction of ovaries [1]. It is defined

by the presence of two or more features such as hyperandrogenism, ovulatory dysfunction or polycystic ovaries
on ultrasound. It is found is 5%-20% of the females during their reproductive age [2]. Recently, treatment of
PCOS with inositols have proven beneficial in the endocrinal and metabolic dysfunction linked with it [3,4].
Numerous authors have analyzed the impact of D-Chiro Inositol on various variables in females with PCOS. D-
Chiro Inositol improves endocrinal parameters such as luteinizing hormone (LH), follicular stimulating hormone
(FSH) and testosterone [3,5,6]. D-Chiro inositol effect is found to be associated with body weight of the females
[7]. In those females who are lean and have a body mass index of 20.02 kg/m?- 24.4 kg/m?, D-Chiro inositol
decreases the levels of insulin and free testosterone. It is also found to increase the rate of ovulation. In comparison
to this, in females who are obese with polycystic ovarian syndrome, D-Chiro inositol helps in improving endocrine
parameters such as serum testosterone, serum androstenedione and gonadotropin releasing hormone induced LH

response. It also causes a decrease in body mass index as well as improves sensitivity of insulin markers [3,8].

A lot of international research is present on treatment of PCOS with D-Chiro inositol. However, data in Pakistan
is lacking regarding the efficacy of this evolving drug. So, the aim of current research is to evaluate the effect of
D-Chiro inositol in lowering down androgens levels in female patients with PCOS. This will help in raising
awareness among treating physicians regarding this new therapy that can help in reducing morbidity associated

with this condition.

METHODOLOGY

This randomized trial was carried out at the outpatient of Department of medical Sciences during June 2020 to

March 2021. Total 50 females, between 18 years - 45 years of age, who fulfilled the definition of polycystic
ovarian syndrome i.e., having 2 out of these 3 features such as hyperandrogenism (evident clinically by hirsutism),
anovulation and presence of polycystic ovaries on ultrasound, were registered in the research after obtaining
informed consent and seeking hospital ethical committee approval. Patients who were already taking medications
previously for polycystic ovarian syndrome were excluded as well as patients with hypothyroidism and with raised
prolactin levels. After noting down the demographic details of the patients, baseline levels of LH, FSH and
testosterone were measured and recorded. The participants that were eligible were designated randomly to 1 of
the 2 groups of treatment in equal proportion (25 females in each group) for 8 weeks: One group was given D-
Chiro inositol alone (600 mg/day) and the other was given placebo alone. The randomization of participants was
done through a Table 1 generated by a computer so that in each group the numbers of participants could be
approximately equalized. Assignment of patients into groups was done after completion of all screening
assessments. To make concealment of the assigned treatment certain, a research pharmacist carried out
randomization without the investigator, who did it at another centre and provided the medications in containers

that were coded and had similarly looking capsules of D-Chiro inositol or placebo handed over by the
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manufacturer. Placebo was a B-complex vitamin, which was considered to have no effect on androgen levels.
After completion of 8 weeks, serum levels of LH, FSH and testosterone were again assessed and compared with
the levels at baseline and were subjected to analysis statistically. Data was analyzed using SPSS version 17.0.
Quantitative data such as age, body mass index, LH, FSH and testosterone was assessed as mean and standard
deviation. Qualitative data such as obesity, presence of diabetes was assessed as frequency and percentages. Data
was stratified for age, obesity and presence of diabetes. Post stratification Chi square test was applied to deal with
the effect modifiers and a P value of <0.05 was considered significant. Independent sample T-test was applied to

compare the effects of both treatments. A p value of <0.05 was considered significant.

Characteristics | D-Chiro Inositol Group (N=25) Placebo Group (N=25)
Baseline (Before D- After D-Chiro Baseline (Before After Placebo
Chiro Inositol) Inositol Treatment Placebo)
Age (years) 28+ 8 30+£9
BMI (kg/m?) 25.7+36 25.8+4.2
Obesity 11 (44%) 10 (40%)
Diabetes 5 (20%) 4 (16%)
LH (mlU/ml) 18.6 £ 3.78 14.74 £ 4.52* 17.72£3.31 17.22 £ 3.99
LH (mlU/ml) 13.59+3.2 10.19 + 3.03** 13.6 £ 2.96 13.03 +3.02
Testosterone 90.7 £14.79 78.48 + 25.4*** 89.04 + 14.75 86.08 + 18.23
(ng/dl)

Table 1: Features of 50 females with PCOS at baseline and after the administration of d-chiro inositol or placebo for eight
weeks. Note: *P = 0.04 after comparing with the placebo group; **P = 0.002 after comparing with the placebo group; ***P
= 0.03 after comparing with the placebo group.

RESULTS

A total of 50 female patients with Polycystic Ovarian Disease were assessed. The mean age of the patients in the
treatment (D-Chiro Inositol) group was 28 years with a standard deviation of 8 and mean age in the placebo group
was 30 years with standard deviation of 9. The mean body mass index of females in D-Chiro Inositol group was

25.7 kg/m? + 3.6 kg/m? compared to 25.8 kg/m? + 4.2 kg/m? in the placebo group.

The mean LH, FSH and testosterone levels were 18.6 mlU/ml, 13.59 mIU/ml and 90.7 ng/dl at baseline in the
treatment group respectively. The mean LH, FSH and testosterone levels were 17.72 mlU/ml, 13.6 mlU/ml, and
89.04 ng/dl at baseline in the placebo group respectively. Among 25 female patients who were treated with D-
Chiro inositol, 11 (44%) had obesity and 5 (20%) had diabetes, whereas among 25 female patients who received
placebo, 10 (40%) had obesity and 4 (16%) had diabetes. The mean levels of LH, FSH and testosterone were
14.74 mIU/ml, 10.19 mIU/ml and 78.48 ng/dL in D-Chiro inositol group vs. 17.22 mlU/ml, 13.03 mlU/ml and
86.08 g/dl in placebo group after 8 weeks.

Independent sample T-test was applied to look for the difference between the two groups. The results revealed
that the group which received D-Chiro Inositol showed significant reduction in the levels of androgens i.e. LH,
FSH and Testosterone as indicated by a P- value of <0.05 and the independent sample T test revealed that treatment
with D-Chiro Inositol was significantly better compared to placebo in lowering down the levels of androgens (P
value <0.05).
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Stratification of data was done for age, obesity and presence of diabetes. Chi square test was applied after
stratification to see the impact of these modifiers and it was found that none of these factors had any significant

impact on the treatment outcome.

DISCUSSION

D-Chiro Inositol (DCI) is an effective treatment which leads to improvement in the functions of ovaries along
with improved metabolism in females with polycystic ovarian syndrome. The current research evaluated the effect
of D-Chiro Inositol in lowering down the levels of androgens specifically luteinizing hormone (LH), follicular
stimulating hormone (FSH) and testosterone in females with polycystic ovarian syndrome. It was found that
treatment with D-Chiro Inositol led to significant reduction in the levels of LH, FSH and testosterone and was

statistically significant compared to the placebo group.

In 2015, Antonio Simone Lagana conducted a study and evaluated the effect of DCI on functions of ovaries and
metabolism in females having polycystic ovarian syndrome [3]. The patients were given DCI in a dose of 1 gram
per day along with folic acid 400 mcg per day orally for a period of 6 months. The authors assessed the effect of
treatment on body mass index, blood pressure (both systolic and diastolic), serum LH, FSH, free and total
testosterone, androstenedione and prolactin levels and also assessed the impact of treatment on menstrual
regularity. The results revealed that D-Chiro inositol resulted in significantly lower systolic blood pressure, LH
levels, FSH, free and total testosterone levels, decrease androstenedione and prolactin amount [3]. They also found
that regularization of menstrual cycle after treatment was significant statistically too. The current research result
also yielded similar effect of treatment with D-Chiro inositol on LH, FSH and testosterone. However, the current
study did not evaluate the effect on other endocrinal parameters or did not see the effect on blood pressure or

regularity of menstrual cycle. So, further studies in this context should be carried out.

CONCLUSION

In conclusion, treatment of polycystic ovarian syndrome with D-Chiro Inositol is effective. It is a promising

therapy in patients with PCOS and results in an improved hormonal profile. Despite the current study data, there
is still a further need of evaluating larger samples and carrying out studies with more statistical power so that the

outcomes after treating with d-chiro inositol can be clarified.
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