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ABSTRACT 
 

Aim: To investigate the role of serum progesterone as indicator of viable pregnancy. 
Methodology: Study was conducted on pregnant women of 8 to 13 weeks of gestation presenting in obstetric 

department. Status of pregnancy was confirmed on ultrasonography. 53 women having abortion were included in 
group I, while 28 women with healthy ongoing pregnancy were included in group II. Serum progesterone levels 
were estimated by ELISA. Median serum progesterone levels were compared between the two groups and receiver 
operative characteristics (ROC) curve was plotted to find out optimum cut off value of progesterone to assess the 
viability of a pregnancy. 
Results: Median serum progesterone levels of abortion group 3.00 ng/ml (1.71-4.73) were significantly lower than 

women with viable pregnancy 11.64ng/ml (8.33-18.44). Serum progesterone level of  6.7 ng/ml is 100% sensitive 
and 85% specific for viable pregnancy 
Conclusion: Serum progesterone level can be used to identify viable pregnancy. 
Keywords: Progesterone, pregnancy, abortion, first trimester, early pregnancy failure. 

 

INTRODUCTION 
 

Progesterone is a 21 carbon steroid. It helps in maintaining 
the pregnancy and prevents abortion. It prepares the uterus 
for implantation. Uterine growth is also promoted by 
progesterone. It is a suppresser of myometrial contractility1. 

Progesterone plays a cardinal role in pregnancy by 
preparing female body for conception. It causes the 
proliferation and differentiation of stromal cells. It also helps 
in decidualization, resulting in endometrial remodelling. 
Progesterone has secretory influence on uterine glands. 
there is influx of uterine specific natural killer cells and also 
leads to vascular remodelling. It also takes part in 
preparing the breasts for lactation by promoting the 
lobuloalveolar growth of breasts2,3,4. 

Optimum progesterone levels are required for 
continuation of pregnancy. Decreased progesterone levels 
may lead to abortion. Progesterone may be used as a 
biomarker for viable pregnancy. Many studies have been 
done to find out the diagnostic value of serum progesterone 
levels in early pregnancy failure.5,6,7,8,9,10 The present study 
was conducted to investigate the role of serum 
progesterone  as an indicator to discriminate between 
viable pregnancy and abortion. 
 

SUBJECTS AND METHODS 
 

It was a descriptive, cross-sectional study. Study 
population was pregnant women presenting in obstetric 
department of a tertiary care hospital of Lahore, Pakistan. 
Women included in the study were 18-35 years of age, 
presenting in obstetric department during first trimester for 
routine checkup or with complaint of early pregnancy failure 
and with no history of progesterone intake, having no  

 
systemic illness. Informed consent was taken. Detailed 
history and examination was done. The viability of the fetus 
was confirmed by ultrasonography. 53 women having 
abortion were labeled as Group I, 28 women with viable 
pregnancy and no complication were included in Group II. 
Venous blood samples were taken by using aseptic 
measures. Serum progesterone was measured by 
immunoenzymometric assay with an automated EIA 
analyser with the kit (Biocheck progesterone enzyme 
immunoassay test kit BC-1113).  

The data was entered and analysed using SPSS, 
version 20. Data was explored for normality by using the 
Shapiro-Wilk test. Median with IQR (interquartile range) 
was calculated. Man Whitney-U was applied. Receiver 
operative characteristic (ROC) curve was plotted for 
progesterone. Sensitivity and specificity levels were 
calculated for various cut off values of progesterone for 
viable pregnancy along with the positive likelihood ratio 
(PLR)  
 

RESULTS 
 

Table 1 shows the median serum progesterone levels of 
group I and II. Median serum progesterone levels of group I 
were significantly lower than group II (p<0.01). ROC curve 
was plotted against various values of progesterone (Figure 
I). Area under the curve AUC was 0.94+/- 0.025 (p- value 
<0.01) with 95% confidence interval of 0.89 -0.99. At 
6.7ng/ml cut off value, serum progesterone is 100% 
sensitive and 85% specific for viable pregnancy with a PLR 
of 6.6 and NLR of 0.00. Different cut off values for 
progesterone are given in table II. 
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Table I: Comparison of serum progesterone in group I and II 

Parameter Group I (n= 53) Group II (n= 28) p-value 

Progesterone ng/ml 3.00(1.71-4.73) 11.64(8.33-18.44) <0.01* 

Values are expressed as Median (IQR) 
*p < 0.05 is considered statistically significant   Comparison of parameters in groups by Mann Whitney-U test 
 

Table II: Cut off values of progesterone 

Cut off value (ng/ml) Sensitivity (%) Specificity (%) PLR NLR 

6.7 100 85 6.62 0.00 

6.9 96 87 7.3 0.04 

8.6 71 87 5.4 0.33 

9.9 68 91 7.22 0.25 

10.7 61 91 6.45 0.15 

PLR =Positive likelihood ratio,          NLR =Negative likelihood ratio 
 

Fig. I: ROC curve of progesterone levels as indicator of viable pregnancies 

 
 

DISCUSSION 
 

The present study evaluated serum progesterone levels in 
first trimester pregnant women having spontaneous 
abortions and women with viable pregnancy. Women 
having abortions had significantly low serum progesterone 
levels. This study also provides various cut off values of 
progesterone to indicate a viable pregnancy during first 
trimester. 

Many studies have been done to find out the optimum 
value for a healthy on going pregnancy. Aksoy et al. found 
the cut-off value of serum progesterone for distinguishing 
between a healthy pregnancy from abortion was 

12.3ng/ml.5 In the present study almost all the subjects in 
the abortion group had serum progesterone below this 
level. Only one women’s serum progesterone was above 
this level.   

Abdelazim et al. reported a cut off serum 
progesterone level of 20ng/ml to be 95.1 % sensitive 98.9 
% specific for diagnosis of viable and non-viable 
pregnancy. They also found serum progesterone level of 
10ng/ml to be 79.3% sensitive and 93.3% specific in 
diagnosing viability of pregnancy.11 Similarly in a recent 
study cut off value of progesterone for prediction of 
pregnancy continuation in threatened abortion was 10.05 
ng/ml with 93% sensitivity and 90.5 % specificity.12 While in 
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the present study 9.92 ng/ml cut off value is 68% sensitive 
and 91% specific for viable pregnancy. Some studies 
provide higher cut off levels. In one study the cut off level 
was 32.7ng/ml with 90 % sensitivity and 92 % specificity13.  

According to the Royal College of Obstetricians and 
Gynaecologists, serum progesterone level less than 6ng/ml 
are highly predictive of failing pregnancy during early 
pregnancy14. According to a meta-analysis of 26 cohort 
studies serum progesterone concentration, less than 3.2 to 
6ng/ml rules out viable pregnancy15. Below this range of 
progesterone in first trimester, 99.9% of the women had 
non-viable pregnancies. In our study all the subjects having 
viable pregnancy had serum progesterone levels above 
this range. The minimum value was 6.7ng/ml in the viable 
pregnancy group and is 100% sensitive and 85% specific 
for viable pregnancy with a PLR of 6.6 and NLR of 0.00. 
Hence progesterone is a highly sensitive and specific 
biomarker to predict the viability of pregnancy. 
 

CONCLUSION 
 

The present study concludes that serum progesterone 
levels are significantly low in women having abortion and 
hence can be used as a screening tool for viable 
pregnancy. A serum progesterone level of 6.7ng/ml or 
above is 100% sensitive and 85% specific in determining 
the viability of pregnancy during first trimester. 
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