
RESEARCH ARTICLE

unexplained recurrent pregnancy loss. Insulin resistance is a 
condition in which cell receptors which are the target site for 
insulin action do not respond to the hormone insulin and resultant 
hyperinsulinemia.8 Insulin resistance is often associated with 
a hypercoagulable state (impaired fibrinolysis) and increased 
inflammatory cytokine levels.9

In view of this, we planned this study aiming to investigate the 
prevalence of IR and hyperinsulinemia in patients with RPL with 
unknown etiology.

In t r o d u c t I o n
Many human conceptions end in miscarriage and recurrent 
pregnancy (RPL) loss is a common complication of pregnancy. RPL is 
defined as loss of two or more consecutive and clinically recognized 
pregnancies before 20 weeks’ gestation.1 Most physicians 
recommend evaluation after two consecutive losses.2 The American 
Society of Reproductive Medicine (ASRM) defines recurrent 
pregnancy loss as two or more pregnancy losses and recommends 
early investigation into the etiology after two losses as it is likely 
to result in continuation of pregnancy with fruitful conception.

The incidence of recurrent pregnancy loss is 2–5% of all 
couples in the reproductive age-group.3 Epidemiological 
studies have suggested that the disease might be multifactorial, 
with a possible genetic predisposition and involvement of 
environmental factors in its pathogenesis.4 Anatomic abnormalities 
contribute to 10–15% cases of RPL.5 Luteal phase defect 
(LPD), polycystic ovarian syndrome (PCOS), diabetes mellitus, 
thyroid disease, and hyperprolactinemia are the most common 
endocrinological disorders implicated in approximately 17–20% 
of RPL cases.6 Approximately 2–4% of RPL is associated with a 
parental balanced structural chromosome rearrangement.5 Other 
known causes of RPL include antiphospholipid antibodies (APA), 
and thrombophilias.7 Unfortunately, standard evaluation for 
cause of RPL typically leave one-half of patients with this disorder 
unexplained.7

Evaluation of certain population groups that have a higher 
incidence of idiopathic pregnancy loss have suggested other 
potential etiologies like hyperinsulinemia, insulin resistance, 
and increased plasminogen activator inhibitor activity for 
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Ab s t r Ac t
Objective: Recurrent pregnancy loss (RPL) has been defined as occurrence of two or more clinically recognized spontaneous consecutive 
pregnancy losses prior to the 20th gestational weeks according to new guidelines of the American Society of Reproductive Medicine. Although 
multiple factors have been explained for RPL but still in most of the cases no etiology is found.
Study design: It was a prospective analytical observational study. It was conducted on 100 nonpregnant women in reproductive age-group 
20–30 years, 50 women, with history of two or more consecutive spontaneous abortions in study group and 50 women with at least one live 
birth and no history of recurrent abortions in control group. These two groups were matched for age and BMI. All the women underwent various 
examinations like ultrasound pelvis for ruling out any uterine anomaly, hysteroscopy, antiphospholipid profile, hormonal profile, screening for 
DM, and thyroid disorders, HOMA–IR was calculated for insulin resistance.
Result: A significant difference ( <0.0001) was observed in fasting blood sugar and serum insulin levels in the case and control groups (<0.0005). 
HOMA–IR was also found to be significantly increased in RPL group (p ≤ 0.0005).
Conclusion: Insulin resistance and hyperinsulinemia may be an important risk factor in women with idiopathic RPL.
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pregnancy loss. It appears to be similar to the insulin status of the 
women with polycystic ovarian syndrome.

Hyperinsulinemia adversely affects the preimplantation 
environment by decreasing the expression of glycodelin and 
IGF-binding protein-111 which may play a role in inhibiting the 
endometrial immune response of the embryo, and seems to 
facilitate adhesion processes at the feto-maternal interface.

In our study, there was a statistically significant difference 
in the fasting glucose levels (83.82 ± 7.51 mg/dL, 75.26 ± 
6.43 mg/dL) and fasting serum insulin levels (10.13 ± 6.4 µIU/mL, 
5.73 ± 3.45 µIU/mL) in case vs control groups. Similar findings 
have been reported by Wani et al.,12 Celik Nazan et al.,13 KA Wahba 
et al.,14 and Wang Y Zhao et al.15 The HOMA- IR value in our study 
was 2.07 ± 1.27 in the cases group and 1.02 ± 1.07 in control group 
which is in congruence with the findings of the study done by 
Corrina-Alina et al.16 where mean HOMA- IR in the study group 
was 2.98 and in the control group was 1.69 with a significant p 
value  <0.001.

co n c lu s I o n
It is concluded that Insulin resistance is associated with RPL with 
unexplained etiology when fasting blood glucose, fasting insulin 
and HOMA-IR are used to measure insulin resistance. More studies 
are needed to explore the mechanism of insulin resistance in 
pregnancy loss.
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MAt e r I A l s A n d Me t h o d s
This was an observational, hospital-based, prospective analytical 
study conducted on 100 nonpregnant women in the reproductive 
age-group. The study was approved by the Institutional Ethics 
Committee and written informed consent was obtained from all 
the patients. These women were divided into two groups, Group 
A (Study group), comprising 50 nonpregnant women in the age-
group of 20–35 years with history of two or more consecutive 
spontaneous abortions of unexplained etiology. The exclusion 
criteria included ongoing pregnancy, obesity, Diabetes Mellitus, 
PCOS, Hypertension, and any other ongoing medical disorder. 
Group B (control group) fulfilled the same selection and exclusion 
criteria except that these women had at least one previous live 
baby, no history of recurrent spontaneous abortions, and no 
history suggestive of gestational D.M., for example, big-sized 
baby, hydramnios, etc.

The two groups were matched for age and BMI. All the 
women underwent following examinations, viz. ultrasonography, 
hysterosalpingography or hysteroscopy, serum thyroid profile, 
prolactin, LH/FSH ratio, APLA screening. The women with any 
known etiology were excluded. Sixteen women were excluded 
from the study group. The blood samples for fasting glucose and 
fasting insulin were collected after 12 hours fasting in plain tubes. 
Blood samples were centrifuged immediately after clot formation. 
The fasting glucose was determined soon after the separation of 
serum. Blood glucose was determined by GOD/POD method. For 
fasting insulin levels, serum was kept in aliquots at about -20°C (in 
deep freeze) and it was determined by ELISA.

We used the homeostasis model assessment of insulin 
resistance (HOMA-IR) index in both groups. HOMA IR = FG (mg/dL) 
x FI (IU/mL)/405. Fasting insulin of  >7.5 IU/mL was considered as 
hyperinsulinemia and a cut-off value of 1.5 for HOMA-IR being 
considered as diagnostic for insulin resistance.10

The results were analyzed by SPSS version 22. Continuous 
variables were presented as mean ± standard deviation. Value less 
than 0.05 was considered statistically significant.

ob s e r vAt I o n s A n d re s u lts
In this study, both the groups were matched for age and BMI. The 
mean age of women was 25.1 ± 3.0 years and 25.8 ± 2.8 years in 
case and control groups, respectively with no statistically significant 
difference (p = 0.249). The mean BMI in group A was 21.91 ± 1.98 and 
in group B was 21.47 ± 2.52 which is also statistically insignificant.

Fasting blood glucose was estimated in both the groups. 
The women in both groups were in euglycemic range with 
mean fasting blood sugar 83.82 ± 6.51 mg/dl in study group 
and 75.26 ± 7.43 mg/dl in control group, p value was statistically 
significant (<0.0001).

The mean fasting insulin was 10.13 ± 6.47 µIU/mL and 5.43 ± 
3.45 µIU/mL in group A and group B, respectively. The difference 
was found to be statistically significant.

Mean HOMA-IR was 2.07 ± 1.27 in the study group and 1.02 ± 
1.07 in the control group the difference was statistically significant 
(Tables 1 and 2).

dI s c u s s I o n
In this study it was observed that both insulin resistance and 
hyperinsulinemia were significantly associated with recurrent 

Table 1: Demographic profile of study and control groups

Parameters
Study group

(Group A)
Mean ± SD

Control group
(Group B)

Mean ± SD
p-value

Age (years) 25.1 ± 3.0 years 25.8 ± 2.8 years 0.249
Pregnancy loss 2.74 ± 0.98 0.1 ± 0.2  <0.0001
BMI 21.91 ± 1.98 21.47 ± 2.52 0.334
Fasting glucose 
(mg/dl)

83.82 ± 7.51 75.26 ± 6.43  <0.0001

Fasting insulin 
(IU/mL)

10.13 ± 6.47 5.73 ± 3.45  <0.0005

HOMA-IR 2.07 ± 1.27 1.02 ± 1.07  <0.0005

Table 2: Comparison of insulin resistance in two groups based on fasting 
insulin levels and HOMA IR

Fasting insulin (IU/mL)
 Cases (34) Control  (50)

No % No. %
 >7.5 21 61.8% 6 12%

 <7.5 13 38.2% 44  88%

HOMA-IR

 >1.5 22 64.7% 6 12%

 <1.5 12 35.3% 44 88%
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