METFORMIN

· CLINICAL APPLICATIONS 

· THERAPEUTIC USES 

· D. POLYCYSTIC OVARY SYNDROME 
· 1. OVERVIEW: 

·          FDA APPROVAL:  Adult, no; pediatric, no 

·          EFFICACY:  Adult, effective 

·          DOCUMENTATION:  Adult, good 

· 2. SUMMARY: 

·           - In small studies, metformin increased return of 

·             normal menses and ovulation in obese women with 

·             polycystic ovary syndrome 

·           - Metformin improved the ovulation and pregnancy 

·             rates in women with PCOS resistant to clomiphene 

·             citrate alone 

·           - Reduced the rate of spontaneous abortion in women 

·             with polycystic ovary disease 

· 3. ADULT: 

· a. GENERAL INFORMATION 
· (1) Polycystic ovary syndrome (PCOS) is characterized by menstrual disturbances, anovulation or oligoovulation, and hirsutism or acne. In the past, PCOS was treated as a gynecologic disorder; however, available information suggests that PCOS is linked to insulin resistance and hyperinsulinemia. Effects of excess insulin on the ovary and female hormones include thecal hyperplasia, increased androgen secretion, and arrest of follicular development. In the past treatment consisted of oral contraceptives, cyproterone acetate, and clomiphene; however, newer therapies are focusing on insulin sensitizing agents (ie, metformin or troglitazone) which improve the primary defect, insulin resistance and hyperinsulinemia (Hopkinson et al, 1998). 

· b. ABNORMAL OVULATION 
· (1) Of 20 women who had polcystic ovary syndrome (PCOS) and were treated with metformin, 11 (68.8%) had beneficial changes in menstrual patterns but did NOT have sustained metabolic or hormonal changes (Morin-Papunen et al, 1998). At 4 to 6 months, responders had a significantly (p less than 0.05) lower serum testosterone, free testosterone, free androgen index, and androstenedione concentrations than nonresponders. The mean fasting insulin concentration decreased in all patients. Metformin 500 milligrams (mg) 3 times daily was used for the 4 to 6 month treatment period. Metformin had little lasting effect on hormone concentrations but it did improve the menstrual pattern in up to 70% of women. 

· (2) Twelve of 35 (34%) women with polycystic ovary syndrome ovulated spontaneously during treatment with metformin versus 1 of 26 (4%) women treated with placebo; 19 of 21 (90%) women receiving clomiphene and metformin ovulated versus 2 of 25 women treated with clomiphene alone. This study was designed to determine whether reduction of hyperinsulinemia with metformin would increase the ovulatory response to clomiphene. Of 61 women enrolled in the study, 35 and 26 were treated with metformin 500 milligrams (mg) 3 times daily or placebo for 34 days. Treatment with metformin resulted in a significant reduction (p=0.002) in the area under the insulin curve compared to placebo. Forty-six women who failed to ovulate continued to the second phase of the study where clomiphene 50 mg daily was added for 5 days to the previous treatment. This study showed an increase in ovulation in response to metformin alone or metformin plus clomiphene but this study did not address pregnancy or birth rates (Nestler et al, 1998). 

· (3) In an open study (n=22), treatment with metformin for 6 months resulted in return of normal menses in 21 women (95.7%) and pregnancy in 4 women (19%) with polycystic ovary syndrome (PCOS). At baseline, all women underwent an oral glucose tolerance test; luteinizing hormone (LH), follicle stimulating hormone (FSH), free testosterone, and insulin concentrations were also obtained. Patients were treated with metformin 500 milligrams 3 times daily for the remainder of the study. Eight weeks after starting metformin, significant reductions occurred in LH, the LH:FSH ratio, and free testosterone concentrations; in addition, the serum progesterone concentration was within the ovulatory range in 13 women. Women with PCOS also have insulin resistance and hyperinsulinemia which is believed to produce abnormal concentrations of sex hormones, the related symptoms of PCOS, and difficulty conceiving. Larger controlled studies are required to confirm the positive results obtained in this study (Velazquez et al, 1997). 

· c. INFERTILITY 
· (1) Metformin treatment before attempted inducement of ovulation by clomiphene citrate (CC) treatment increased the ovulation and pregnancy rates among women with polycystic ovary syndrome (PCOS) who had previously been resistant to CC. In a randomized, double-blind, placebo-controlled trial, women were given placebo or metformin 500 milligrams (mg) 3 times daily for 7 weeks. Women who ovulated in response to metformin or placebo were excluded from further study. Anovulatory participants continued to take metformin or placebo and were given CC 50 mg daily for 5 days. If ovulation occurred, the dose of CC was not changed; with continued anovulation, the dose was increased by 50 mg for the next cycle, to a maximum of 150 mg. The study was considered complete for patients who had 6 ovulatory cycles, became pregnant, or experienced anovulation while receiving 150 mg of CC. Nine of 12 women treated with metformin ovulated (75%), compared to 4 of 15 women in the placebo group (27%). In the metformin group, 6 women conceived (55%); 2 of the pregnancies resulted in spontaneous abortion and the other 4 resulted in delivery of healthy infants. Only 1 woman (7%) from the placebo group became pregnant; she delivered a healthy infant (Vandermolen et al, 2001). 

· (2) Metformin treatment throughout pregnancy reduced the rate of first-trimester spontaneous abortion in women with polycystic ovary syndrome (PCOS) and was not associated with teratogenicity. Twenty-two nondiabetic women who were oligomenorrheic and hyperandrogenemic and who had been taking metformin 1.5 to 2.55 grams per day were enrolled in an open study as they became pregnant. Nineteen women continued taking metformin throughout pregnancy; 3 stopped taking metformin when pregnancy was detected. At the time of publication, there had been 11 normal live births without birth defects, 2 first-trimester spontaneous abortions, and 6 ongoing normal pregnancies (with no fetal defects observable by sonography) of 13 or more weeks' gestation, among the 19 women who continued metformin. Among the 3 women who terminated metformin treatment, there had been 2 live pregnancies (one with patent foramen ovale) and 1 first-trimester spontaneous abortion. Ten of the 19 women who continued therapy had had 22 previous pregnancies while not taking metformin, 16 (73%) resulting in first-trimester spontaneous abortions (Glueck et al, 2001). 

