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**Abstract**

**Introduction**

Polycystic ovarian syndrome (PCOS) remains the most prevalent endocrine disorder affecting
women within reproductive age, constituting **6-20%** of the global population. Its
pathophysiological features include **insulin resistance (IR), hyperandrogenism, and metabolic
dysfunction**, which commonly lead to obesity, subfertility, and increased cardiovascular risks.

The treatment approach is centered around managing obesity, focusing on metabolic and hormonal
regulation. As an **insulin-sensitizing drug**, Metformin, alongside Orlistat, a **lipase inhibitor**,
has been widely used to mitigate the risks of **weight gain, dyslipidemia, and reproductive
dysfunctions** associated with PCOS. However, their relative efficacy remains **controversial**
and requires validated assessment.

This systematic review and meta-analysis aimed to assess the **reproductive, biochemical, and
clinical parameters** Orlistat and Metformin are administered to PCOS patients by synthesizing
evidence from **RCTs** and thereby advancing the field of precision medicine in gynecologic
endocrinology.

**Materials and Methods**

A **gystematic literature search** was conducted on **PubMed, Medline, Scopus, Embase, and
The Cochrane Library** from January 2000 to December 2024 using the **PRISMA guidelines**.
Only **RCTs comparing Orlistat and Metformin in patients with PCOS treated sequentially or in
parallel arms** were included. A **random effects model** was used for the meta-analysis of
**weight loss, ovulation rate, insulin sensitivity, lipid profile, and androgen activity. Heterogeneity
was tested using Cochran's Q test and I? statistics™*.
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**Results**

Orlistat was **statistically superior in weight loss (MD -3.92 kg, 95% CI -5.61, -2.23; p < 0.001)**
and in **reducing serum testosterone levels**. On the other hand, Metformin showed **greater
improvements in fasting insulin (MD -1.98 pU/mL, 95% CI -3.44, -0.52; p = 0.004)** and
**enhanced glucose tolerance**. For ovulation rate, there was **no statistically significant
difference between both arms**.

**Conclusion**

The conclusions reinforce the **distinct metabolic effects** of both drugs—**Orlistat has
advantages for control of body weight and lipids, while Metformin remains the most effective
treatment for insulin resistance and diabetes control**. In practice, a **combined therapeutic
approach of Orlistat with Metformin** may achieve **optimal reproductive and metabolic
outcomes**, warranting further investigation in **large prospective studies**.
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**Introduction**

**Pathophysiology of PCOS**

Polycystic ovarian syndrome (PCOS) is characterized by **heterogeneous disorder** which
includes **menstrual irregularities. hyperandrogenism, chronic anovulation (and its associated
obesity) dyslipidemia, and insulin resistance®**. These features tightly associate with **prediabetes
(T2DM) and cardiovascular disease (CVD) risk factors**. The putative pathophysiological
mechanisms of **PCOS-linked infertility** is due to **dysfunction of ovarian folliculogenesis**
stemming from **endocrine imbalance and hyperinsulinemic androgen excess**.

**Therapeutic Rationale: Metaformin vs. Orlistat**

**Metformin is one of the two well-studied medications used in the management of PCOS because
of its effectiveness in managing insulin resistance and ovulatory dysfunction. Orlistat also has its
advantages because it helps improve obesity and lipid disorders.** Due to the **complexity of
PCOS**, determining the individual pharmacological approaches is one of the important remaining
questions in PCOS treatment. Therefore, such comparative reviews of **these treatments** are
valuable in tailoring PCOS therapy.

**Materials and Methods**

**Search Strategy & Eligibility Criteria**

- **Databases:** PubMed, Medline, Scopus, Embase, and The Cochrane Library
- **Study Inclusion:**

- Controlled clinical trials from the years 2000-2024

- Metformin and Orlistat as intervention groups

- PCOS diagnosed by the Rotterdam criteria

- Results: ovulation, insulin resistance, her lipid profile, and weight loss

- *¥*Criteria for Exclusion:**

- **Non-peer-reviewed articles, observational studies, case studies and compilations**
- **Trials without a comparator group**

**Statistical Analysis**

The Meta-analysis was conducted using a random effects model calculating mean differences (MD)
and risk ratios (RR) with 95% CI. Heterogeneity was assessed using Cochran's Q test and I?
statistics with bias reducing sensitivity analyses performed.
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**Results**

**Primary Outcomes™*

**Weight Loss:**

Patients on Orlistat had greater reductions in obesity related complications.

**Ovulation Rate: **
The improvement in ovulation rates was approximately equal for both groups.

**Secondary Outcomes™**
**Modulation of Lipid Profile: **
Patients receiving Orlistat demonstrated greater decreases in lipids than those taking metformin.

**Insulin Sensitivity: **
Improvements in glucose homeostasis were noted with metformin as it demonstrated greater
reductions in fasting insulin concentrations (**MD -1.98 pU/mL; 95% CI -3.44, -0.52; p = 0.004*%*).

**Discussion®*

**Clinical Implications**

1. **Weight-Centric vs. Glycemic-Centric Therapy**

- Orlistat has been superior in **management of obesity** and control of lipids.
- Metformin is still **the gold standard to reverse insulin resistance™*.

2. **QOvulatory Response™*
- Both drugs ovary function effects **are comparably constistent™*.

3. **Dual Therapy Potential**
There would be **greater metabolic and reproductive benefits from the combination of Metformin
and Orlistat.

**Limitations of the Study™**
Inclusion of trials with differing durations of intervention led to inconsistency in treatment length
applied

Data on long-term follow-up were not available, limiting assessment of sustained metabolic impact
Lifestyle changes within the cohort may confound results

**Conclusion**

With this systematic review, Orlistat and Metformin clearly reinforce their **metabolic benefits in
treating PCOS**. While Orlistat is helpful for **obesity and lipid levels, Metformin remains the
best for controlling blood sugar levels**. These findings indicate that **more work needs to be
done exploring this combined approach, starting with larger, well-structured clinical trials.
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