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Abstract- Ectopic pregnancy (EP) and miscarriage are important differential diagnosis of first trimester 

vaginal bleeding. In first trimester, serum progesterone value can be 5-20 ng/ml in EP and miscarriage. Since 

delay in diagnosis of EP could have high mortality and morbidity, the aim of this study was comparison of 

serum progesterone value in EP and miscarriage in order to differentiate these conditions. A total of 60 

patients (30 EP and 30 miscarriages) with gestational age of 5-7 weeks by LMP were enrolled in this study. 

The titer of progesterone and βhCG of serum were measured. The mean of progesterone and βhCG titers were 

compared in two groups by Student’s t-test. The mean progesterone titer for all patients was 6.36±5.62 ng/ml, 

with a minimum value of 0.44 and maximum value of 21.50 ng/ml. Serum progesterone level in 33 patients 

was lower than 5 ng/ml and in 27 patients was between 5-25 ng/ml. Mean serum progesterone for miscarriage 

was 6.803±5.72 and for EP was 5.915±5.45 ng/ml. Difference between two values was not significant 

statistically (P=0.067). Mean βhCG for miscarriage was 1313.04 IU/l and for EP 1805.56 IU/l. Mean patients 

age were 27.2 totally that for miscarriage was 25.8 and for EP 28.5 years. This study indicated, the mean 

value of progesterone could not differentiate EP from miscarriage. 
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Introduction 
 
Vaginal bleeding in first trimester occurs in the 25% of 
pregnancies (1). Two main differential diagnoses for the 
causes of bleeding in the first trimester of pregnancies 
are abortion and ectopic pregnancy (EP). Both 
conditions are diagnosed with retardation of 
menstruation and vaginal bleeding. Doubling time of 
βhCG at the beginning of pregnancies is regular and 
almost two-fold each 48 hours. However, increase rate is 
low in non-viable pregnancies. When rising of βhCG is 
abnormal, differentiation between EP and abortion are 
needed. Two methods for accurate diagnosis are 
including trans-vaginal ultrasonography and determining 
progesterone level.  

Considerable increase were observed in prevalence 
of EPs at the recent decades that majority of those are in 
patients with 35-55 years old (2). Ectopic pregnancy 
within Africo-Americans and other ethnic minorities is 
1.6 fold higher than Caucasians. The risk of EP 
following previous EP is 7-13 folds. Some risk factors 

have been suggested for increase prevalence of EP. 
These risk factors include sexually transmitted diseases 
(STD), contraceptive methods such as IUD, failure of 
tubal ligation, induced abortion, assisted reproductive 
technologies (ART), and tubal reconstructive surgeries 
(3).  

Early fetal loss is estimated to be about 40%, but 
women rarely seek medical attention for it, so there is no 
medical record, and it is not reported in retrospective 
studies due to recall bias; therefore, 3/4 of all early fetal 
loss is never recognized (4). On the other hand, EP is a 
condition that necessitates diagnoses of a normal 
pregnancy and miscarriage. One of valuable items for 
differentiation normal pregnancy from abnormal 
pregnancy is serum progesterone but it is abnormal in 
abortion and EP. When βhCG titer is lower than 1500 
IU/l the accurate diagnosis between EP and intrauterine 
pregnancy (IUP) is detection of progesterone serum 
level. Serum progesterone level in EP and abortion are 
low but it might have a diagnostic potential for 
differentiation of EP and abortion. The purpose of this 
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study was to evaluate progesterone level in EP and 
abortion for accurate diagnosis of these conditions. 

 
Materials and Methods 
 
This study was conducted at the University Hospital of 
Fatemieh from March 2008 through November 2009. In 
this comparative study, 30 patients with definitive 
diagnosis of EP and a cohort of 30 patients with abortion 
were enrolled. The patients were women with pregnancy 
more than 5 weeks and less than 7 weeks and the 
patients with habitual abortion exclude of the study. 
Diagnosis for EP was based on βhCG higher than 1500 
IU/l and transvaginal ultrasound study. Biochemical 
pregnancies were those with transient elevations in 
βhCG concentration but without implantation sites. The 
tubal pregnancy explored by surgery. Spontaneous 
abortions were characterized by an implantation site 
with the eventual arrest of development and definitive 
diagnosis for abortion was on the basis of: detecting 
intra uterine pregnancy sac, or bleeding and dilated 
cervix. Two ml blood sample were taken from each 
patient and progesterone and βhCG were measured by a 
diagnostic kit from DRG Company according to 
manufacturer’s instruction.  

The mean value of progesterone and βhCG were 
compared between two groups of patients using 
Student’s t-test.  

 
Results 
 
The mean age of the patients was 27.2. In the EP group, 
this mean was 28.57 and in the abortion group was 
25.87 years old. The most cases of EP were happened in 
the 31 years and the most of abortions happened in the 
23 years old. 

The range of progesterone value were 0.44 to 21.50  
ng/ml and mean of progesterone in the EP group was 
5.91±5.45 ng/ml and in the abortion group was 
6.80±5.72 ng/ml. The difference in progesterone level 
was not statistically significant between groups. The 
mean of βhCG in the EP group was 1805.56±2254.7 
IU/l and in the abortion group was 1313.04±1188.16 
IU/l. This difference was not also statistically 
significant. The value of progesterone in the EP and 
abortion groups in terms of lower or higher than 5 ng/ml 
is shown in table 1. Frequency of progesterone in terms 
of gestational age in the EP and abortion groups is 
demonstrated in table 2. 

 
Table 1. The value of progesterone in the EP and abortion groups in terms of lower or higher than 5 ng/ml. 

Groups 

Progesterone 

< 5 ng 

Progesterone 

>5 ng (5-25 ng) 
Total 

No. % No. % No. % 

EP 20 66.7 10 33.3 30 100 

Abortion 13 43.3 17 56.7 30 100 

Total  33 55 27 45 60 100 

 

 

Table 2. The value of progesterone in terms of gestational age in the EP and abortion groups. 

Gestational age 

Progesterone 

< 5 ng 

Progesterone 

>5 ng (5-25 ng) 
Total 

No. % No. % No. % 

5 weeks 

   Ep 

   Abortion  

 

5 

3 

 

16.66 

10 

 

2 

1 

 

6.66 

3.33 

 

7 

4 

 

23.33 

13.3 

6 weeks 

   EP 

   Abortion  

 

5 

3 

 

16.66 

10 

 

3 

9 

 

10 

30 

 

8 

12 

 

26.66 

40 

7 weeks 

   EP 

   Abortion  

 

5 

7 

 

16.66 

23.33 

 

10 

7 

 

33.33 

23.33 

 

15 

14 

 

50 

46.66 

Total 

   EP 

   Abortion  

33 

15 

13 

55 

50 

43.3 

27 

15 

17 

45 

50 

56.7 

60 

30 

30 

100 

100 

100 
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Discussion  
 
This study indicated no differences observed between 
the value of progesterone in the EP and abortion. In 
order to differentiate early fetal loss from EP more 
accurately, one must first develop a simple method to 
identify early pregnancy. EP is common complication in 
women but remains difficult to diagnose and 
differentiate from miscarriage accurately. When βhCG 
titer is lower than 1500 IU/l and gestational sac is not 
observed in sonography, one approach to differentiate 
EP from viable pregnancy is determining serum 
progesterone titer. Progesterone level is low in EP and 
abortion. However, it is not clear what level of 
progesterone is diagnostic for EP. Horne et al. reported 
that, inhibin/activin beta-B expression was lower in 
decidualized endometrium from EP when compared 
with that of ongoing pregnancies or miscarriages (5). 
Similar concentrations of progesterone have been 
reported in two groups that indicate, this factor could not 
consider as a valid marker for differentiation of these 
two conditions.  

The study of El Bishry and Ganta showed that a 
protocol combining single serum progesterone 
measurement and βhCG is helpful in managing women 
with suspected EP, when the ultrasound examination is 
inconclusive (6). High levels of progesterone are 
reassuring as regards ongoing viable pregnancies and 
low levels allow a definitive differentiation between 
viable and non-viable pregnancies. However, low 
progesterone concentration could not efficiently 
differentiate between miscarriage and ectopic 
pregnancy.  They suggested that, the use of βhCG levels 
in conjunction with serum progesterone is helpful, 
particularly with serum progesterone levels between 16-
80 nmol/l (6). In another study by measuring CA-125 
and progesterone, women with EP had significantly low 
progesterone concentrations, compared to both women 
with intrauterine (IU) abortive pregnancy and controls. 
Women with abortion had significantly higher CA-125 
levels, compared to the other two groups (7). When 
using progesterone concentration of less than 10.75 
ng/ml as cut-point for the diagnosis of EP, sensitivity, 
specificity, positive and negative predictive values were 
85%. When using CA-125 concentration of more than 
41.9 U/ml as a threshold for the diagnosis of IU abortive 
pregnancy, sensitivity, specificity, positive predictive 
value and negative predictive value were 80%, 87%, 
66% and 93% respectively (7).  

In a controlled trial, the sensitivity, specificity, and 
predictive value of serum progesterone <45 nmol/l in 

identifying nonviable pregnancies were determined for 
each of the groups of pregnant and non-viable 
pregnancies. Sensitivity and specificity of serum 
progesterone in predicting non-viable pregnancies were 
88.6% and 87.5%, respectively in spontaneously 
pregnant patients who presented to the emergency 
department with pain or bleeding. These values were 
58.8% and 100% in infertile patients who had undergone 
controlled ovarian hyper-stimulation for in vitro 
fertilization or intrauterine insemination (8).   

On the other hand Valley et al. reported that serum 
progesterone cannot reliably discriminate ectopic 
pregnancy versus spontaneous abortion in pregnant 
patients with no definite IUP on endo-vaginal 
ultrasonography; however, a low serum progestrone 
(<11 ng/ml) in this sonographic category suggests an 
abnormal pregnancy (9).  

Even though many studies were done on the 
measuring serum progesterone (10-12 ) or single serum 
activin A for evaluating this condition (13,14), but 
controversies results get open doors for investigations in 
this field.  Our findings also indicated on the basis of a 
single serum progesterone measurement cannot 
differentiate an EP from an aborted gestation. 
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