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Various parameters before administration of 
metformin were compared between patients whose 
metformin IVF/ICSI resulted in ongoing pregnancies 
(n=10) and patients who failed (i.e. non-pregnancy 
or spontaneous abortion, n=23). Patients with suc-
cessful outcome were significantly younger than 
failing patients (34.4±1.7 vs. 38.9±0.8 years; p<0.05, 
Mann-Whitney U-test). Patients with failure despite 
metformin had lower pretreatment values than those 
achieving ongoing pregnancy in FIRI (7.8±0.8 vs. 
10.6±1.3 μU/mL, p<0.05, Mann-Whitney U-test), 
HOMA-R (1.7±0.2 vs. 2.4±0.3 mcUg/L2, p<0.05), 
and ALP (109.4±6.6 vs. 133.3±9.5 IU/L, p<0.05). In 
a multiple logistic regression analysis of five factors 

(age, FPG, FIRI, HOMA-R, and number of failed 
previous IVF/ICSI attempts), significant predictors 
of pregnancy achievement with metformin IVF/ICSI 
were age (p<0.05, Odds ratio: 0.45, 95% confidence 
interval: 0.24 to 0.84), FPG (p<0.05 2.7, 1.1 to 6.7) 
and number of previous failed IVF/ICSI attempts 
(p<0.05, 3.5, 1.1 to 10.5).

Physical and laboratory parameters were also 
compared between time points before and after 4 to 6 
weeks of metformin administration. Metformin admin-
istration significantly decreased SBP (from 127.7±3.2 
to 121.8±2.3 mm Hg, p<0.05, Wilcoxon test), DBP 
(from 79.5±2.0 to 75.8±1.5 mm Hg, p<0.05), testo-
sterone (from 0.26±0.02 to 0.20±0.02 ng/dL, p<0.05), 
LAP (from 24.6±0.6 to 23.5±0.6 IU/L, p<0.05), 
LDH (from 345.6±12.0 to 317.3±7.8 IU/L, p<0.05), 
total serum protein concentration (from 7.5±0.1 to 
7.3±0.1 g/dL, p<0.05), and hematocrit (from 38.7±0.6 
to 38.1±0.6 %, p<0.05).

We then attempted to predict achievement of 
ongoing pregnancy with metformin IVF/ICSI by 
discriminant analysis using 9 parameters obtained 
before administration of metformin (age, BMI, number 
of previous failed IVF/ICSI attempts, FPG, FIRI, 

Table 1. IVF/ICSI outcomes in women without PCOS and with 
repeated IVF/ICSI failures, on metformin compared to outcomes 
of previous attempts without metformin in the same subjects

Metformin 
IVF/ICSI

Previous IVF/
ICSI

Stimulated cycles 33 104

Dominant follicle diameter 
(mm)a

19.6 ±0.2b 18.6 ±0.2

No. of follicles ≥12 mm in 
diametera

12.6 ±1.8 10.8 ±0.9

Estradiol(pg/mL)a 2418 ±276c 1878 ±144

Estradiolper follicle ≥12 mm 
(pg/mL)a

252 ±18b 208 ±10

Endometrial thickness (mm)a 10.9 ±0.3 10.3 ±0.2

Canceled cycles (% of 
stimulated cycles)

0 (0%) 9 (8.7%)

Oocyte retrieval (cycles) 33 95

Embryo transfer 33 94

Clinical pregnancy (% of 
stimulated cycles)

12 (36.4%)d 10 (9.6%)

Ongoing pregnancy (% of 
stimulated cycles)

10 (30.3%)e 2 (1.9%)

No. of oocytes 11.5 ±1.6 9.3 ±1.0

No. of fertilized oocytes 8.1 ±1.1 6.5 ±0.7

No. of embryos 7.6 ±1.0 6.2 ±0.6

No. of superior embryos 3.2 ±0.5c 2.1 ±0.2
aOn the day of hCG administration.
bMean ±SEM, p<0.01 vs. previous IVF/ICSI (Mann-Whitney 
u-test).
cp<0.05 vs. previous IVF/ICSI (Mann-Whitney u-test).
dp<0.001 vs. previous IVF/ICSI (chi-squared test).
ep<0.0001 vs. previous IVF/ICSI (Fisher’s exact test).

Table 2. Canonical discriminant function coefficients to predict 
achievement of ongoing pregnancy by metformin IVF/ICSI

Parameters before metformin 
administration (Unit)

Coefficients

Age (years) -0.349

Body mass index (kg/m2) 0.064

Number of previous failed IVF/ICSI 
attempts

0.455

Fasting plasma glucose (mg/dL) 0.248

Fasting immunoreactive insulin (FIRI, 
μU/mL)

1.314

HOMA-Ra -6.111

Systolic blood pressure (mmHg) 0.037

ALPb (IU/L) 0.005

γ-GTPc (IU/L) 0.052

(Constant) -17.536
aHomeostasis model assessment-insulin resistance index.
bAlkaline phosphatase.
cγ-Glutamyl transpeptidase.
Glucose: To convert to SI units multiply by 0.0555
Insulin: To convert to SI units multiply by 7.175




