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Abstract

Background Bleeding is commonly seen during early pregnancy, and predicting the outcome of pregnancy in such cases is
a difficult task. The aim of our study was to evaluate the predictive value of single serum progesterone level for finding the
viability in threatened miscarriage and to determine the cut-off value for a viable ongoing pregnancy.

Methods This was a prospective study in which patients attending the OPD with early pregnancy and bleeding were recruited.
Inclusion criteria were period of amenorrhoea less than 12 weeks, complaints of bleeding per vaginum with or without lower
abdominal pain and positive urine pregnancy test or serum beta HCG. Multiple pregnancies, inevitable miscarriage, ectopic
pregnancy, molar pregnancy and pregnancy achieved by artificial reproductive techniques were excluded from this study. A
detailed clinical examination was done, and routine investigations along with serum progesterone were done. Patients were
followed up by serial ultrasound for viability, and their outcome was recorded.

Result A total of 150 patients with early pregnancy threatened miscarriage were enrolled for this study. Of the patients
studied, 105 (70%) had a viable pregnancy and 45 (30%) had non-viable pregnancies. The mean serum progesterone was
higher in the viable pregnancy, 17.97 +7.75 ng/ml, compared to non-viable group, 6.21 +2.86 ng/ml. The area under curve
was calculated, and a cut-off value of 10.08 ng/ml was obtained. 83.8% of viable pregnancies had serum progesterone more
than or equal to 10.08 ng/ml which was statistically significant.

Conclusion A single value of progesterone is useful in predicting the viability of the ongoing threatened pregnancy. Serum
progesterone with a cut-off value of 10.8 ng/ml was found to have a positive predictive value of 95.7% and negative predic-
tive value of 70.7% with an accuracy of 86%.
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Introduction

Early pregnancy loss is a common complication of preg-
nancy. 15-20% of all clinically recognized pregnancies end
up as miscarriage [1]. Around 30% of all pregnancies have
bleeding during early pregnancy [2].

Predicting the outcome in early pregnancy threatened
miscarriage is a big challenge to the clinicians. Ultrasound
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is probably the single best diagnostic as well as prognostic
tool in the management of early pregnancy loss. However,
even with expert use, confirmation of ongoing pregnancy is
not possible in 8-31% cases at the first visit [2]. Many bio-
markers have been evaluated for this.

Serum beta HCG is very useful marker, but often more
than one measurement is required to diagnose a viable preg-
nancy [3]. Serum progesterone is a highly sensitive marker
and of great clinical value. It is has a good sensitivity,
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specificity, accuracy and is affordable. Studies have shown
that it is a useful marker for distinguishing a viable from a
non-viable pregnancy [1, 2]. Different cut-off values have
been used by researchers as the values are dependent on the
population under study. The aim of our study was to evaluate
the predictive value of single serum progesterone level for
finding the viability in threatened miscarriage. We studied
the associated risk factors and tried to determine the serum
progesterone cut-off value for a viable ongoing pregnancy.

Materials and Methods

A prospective study was conducted in the Department of
Obstetrics and Gynaecology in Deen Dayal Upadhyay Hos-
pital Hari Nagar, New Delhi, after obtaining prior approval
from the ethical and scientific committee of the institution.
The study period was 12 months. All patients attending the
OPD with early pregnancy and bleeding were enrolled for
the study. Inclusion criteria were period of amenorrhoea less
than 12 weeks, complaints of bleeding per vaginum with or
without lower abdominal pain and positive urine pregnancy
test or serum beta HCG. Multiple pregnancies, inevitable
miscarriage, ectopic pregnancy, molar pregnancy and preg-
nancy achieved by artificial reproductive techniques were
excluded from this study. After a written informed consent
from the patient, a detailed history was taken including soci-
oeconomic status, previous obstetrics history and history of
travel, trauma or intercourse. A detailed clinical examina-
tion was done, and routine investigations were done. Blood
sample for serum progesterone was collected and analysed
using competitive binding immunoenzymatic assay.

In all patients, an ultrasound to confirm the pregnancy,
its location and viability was done. Based on ultrasound
findings, pregnancy was labelled as viable and non-viable
pregnancy. The criteria used were from the Society of Radi-
ologists in Ultrasound Multispecialty Consensus Confer-
ence on Early First Trimester Diagnosis of Miscarriage and
Exclusion of a Viable Intrauterine Pregnancy [4]. In patients
with findings suspicious for, but not diagnostic of pregnancy
failure, repeat ultrasound was performed again after two
weeks, and according to this finding, they were reclassified
into viable and non-viable pregnancies.

Data were collected and statistically analysed to detect the
relationship between serum progesterone levels and viability
of the pregnancy during first trimester. Statistical analysis
was performed by the SPSS program for windows, version
17.0. Continuous variables were presented as mean + SD,
and categorical variables were presented as absolute num-
bers and percentage. Data were checked for normality before
statistical analysis. Normally distributed continuous vari-
ables were compared using the unpaired t test, whereas the
Mann-Whitney U test was used for those variables that
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Table 1 Relation between serum progesterone and viability of preg-
nancy

Pregnancy outcome Number Serum progesterone p value

(ng/ml) Mean +SD

Viable pregnancy 105 17.97+7.75 <0.001
Non-viable pregnancy 45 6.21+2.86
group

were not normally distributed. Categorical variables were
analysed using either the Chi-square test or Fisher’s exact
test. The sensitivity, specificity, positive predictive value
and negative predictive value were calculated to analyse the
diagnostic value of progesterone correlated with pregnancy
outcome. For all statistical tests, a p value less than 0.05 was
taken as significant difference.

Results

This was a prospective study carried out on 150 patients
with early pregnancy threatened miscarriage. In this study,
66 (44%) patients were between the age group 21-25 yrs
and the mean age was 25.62 yrs. 35 (23.33%) patients were
primigravida, closely followed by 44 (29.34%) patients
who were second gravida and 42 (28%) patients who were
gravida three.

In our study, majority of patients (59.33%) were from
low socioeconomic class and rest from middle (23.33%) and
upper class (17.33%). Major presenting symptom was bleed-
ing per vaginum which was seen in 80 patients. Seventy
patients presented with both bleeding per vaginum and pain
in abdomen.

Of the risk factor studied, it was seen that 56 (37.3%)
patients had history of previous spontaneous miscarriage,
10 patients had history of thyroid disorder, and 1 patient had
diabetes mellitus. Sixteen patients had history of intercourse,
22 patients had experienced trauma, 24 patients had history
of travel, and 9 patients had history of heavy work.

Of the patients studied, 105 (70%) had a viable preg-
nancy and 45 (30%) had non-viable pregnancy. The mean
gestational age at the time of progesterone assay was
8.42 +1.52 weeks with range of 611 weeks. It was seen that
the mean serum progesterone was higher in the viable preg-
nancy, 17.97 +7.75 ng/ml, compared to non-viable group,
6.21 +2.86 ng/ml as shown in Table 1.

Relation between serum progesterone and maternal age
was studied and was found to be insignificant. Other fac-
tors like history of previous spontaneous miscarriage, thy-
roid disorder, diabetes mellitus and history of intercourse,
trauma, travel and heavy work were evaluated and found to
be insignificant as shown in Table 2.
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Table 2 Relationship between

Variables Total no. Serum progesterone p value
serum progesterone .and (n=150) (ng/ml) mean + SD
maternal age, gestational age,
risk factors and presenting Maternal age <25 yrs 83 14.29+8.80 0.662
complaints >25yrs 67 14.6448.36
Past h/o of early miscarriage Positive 56 12.94+7.74 0.098
Negative 94 15.34+9.10
Gestational age < 8 weeks 69 13.15+7.80 0.090
> 8 weeks 81 15.54+8.97
H/o trauma Positive 22 11.67+8.74 0.052
Negative 128 14.92+8.49
H/o travel Positive 24 12.64+8.25 0.235
Negative 126 1479 £8.63
H/o heavy work Positive 9 16.82+10.62 0.474
Negative 141 14.29+8.46
H/o intercourse Positive 16 16.85+8.99 0.197
Negative 134 14.16 £8.52
H/o diabetes 1 21.07+9 0.258
H/o thyroid disorders 10 17.26+9.00 0.374
Symptoms Bleeding 80 1491 +8.71 0.485
Bleeding and pain 70 13.91+8.46
Table 3 Area under curve with 95% confidence interval ROC Curve
Area under the curve -
Area  Std.error Asymptotic sig  Asymptotic 95% confidence
interval 05
Lower bound  Upper bound
0.950 0.021 <0.001 0.918 0.982 06
£
g
o 0.4+
The area under curve was calculated and was found to be
0.950 with 95% confidence interval (0.918-0.982) and with
cut-off value of 10.08 ng/ml as shown in Table 3 and Fig. 1. 0.2
The frequency distribution of patients as per pregnancy
outcome and serum progesterone cut-off level is shown in
Table 4. It was seen that 83.8% of viable pregnancies had e 02 04 06 os 10

serum progesterone more than or equal to 10.08 ng/ml while
91.9% of non-viable pregnancy had less than 10.08 ng/ml
which was statistically significant. The cut-off value was
found to be 83.8% sensitive and 91.1% specific to diagnose
viable pregnancy. The positive predictive value was 95.7%
and negative predictive value was 70.7% with an accuracy
of 86%.

Discussion

Bleeding in early pregnancy is very common in the first tri-
mester of pregnancy. Less than half proceed to complete
miscarriage. Eighty percentage of all miscarriages occur in
the first trimester of pregnancy.
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1 - Specificity

Diagonal segments are produced by ties.

Fig. 1 Receiver operator characteristic (ROC) of progesterone as
diagnostic test for non-viable pregnancy

The progesterone hormone which is secreted by the gran-
ulosa cells of the ovary is required for the maintenance of
pregnancy. It induces secretary changes in the lining of the
uterus and is essential for a successful implantation of the
embryo. When fertilization occurs, the progesterone secreted
by the corpus luteum has the important function of maintain-
ing the early pregnancy till the placenta takes over its func-
tion at 7-9th week of gestation. Moreover, progesterone also
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Table 4 Frequency distribution of patients as per pregnancy outcome
and serum progesterone cut-off level

Non-viable Viable p value
Frequency % Frequency %
No of cases 41 91.1 17 16.2 <0.001
with serum
progester-
one < 10.8 ng/
ml
No of cases 4 8.9 88 83.8
with serum
progester-
one>10.8 ng/
ml
Total 45 100 105 100

modulates the immune response of the mother to prevent
rejection of the embryo and enhances uterine quiescence
and suppresses uterine contractions. Hence, measurement
of serum progesterone levels in early pregnancy has been
regarded as one of the most powerful predictors of preg-
nancy outcome in natural conception. We have evaluated the
correlation of single value serum progesterone in predicting
the viability of threatened miscarriage and its risk factors.

In our study, the age of presentation of patients ranged from
18 to 35 yrs with a mean age of 25.62 yrs. This was compara-
ble with study of Khosho et al. [5] in which the mean age was
27.2 yrs. However, this was in contrast to studies done by Hanita
et al. (30 yrs) [6] and Abdelazaim et al. [7] (32.7+5.1 yrs).
This may be due to delaying of conception in these patients.
Relationship of gestation age with serum progesterone has been
evaluated by few studies. Studies done by Hanita [6] and Kho-
sho et al. [5] have found no correlation between gestational age
and progesterone level. They observed that serum progesterone
changes very little during early pregnancy.

Primary presenting complaint was bleeding which was
seen in 80 patients. Seventy patients had both pain and
bleeding. Newbatt et al. [8] stated that the most common
symptom of miscarriage is bleeding during pregnancy.
Symptoms other than that are not statistically related to
miscarriage.

In our study, we also evaluated few risk factors for
threatened miscarriage. The most common risk factor for
first trimester miscarriage was a history of previous loss. 56
patients out of 150 had history of previous loss. In the study
done by Abdelazim et al. [7], 18.4% patients had history of
earlier miscarriage. Arck et al. [9] in their study said that
previous pregnancy loss is associated with increased risk of
miscarriage in subsequent pregnancy. Thyroid disorders and
diabetes were associated with increased risk of miscarriage,
but were not significant, this may be because of the small
sample size.
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The mean serum progesterone in our study was signifi-
cantly high in viable pregnancy (17.97 +7.75 ng/ml) com-
pared to non-viable pregnancy (6.21 +2.86 ng/ml) in early
pregnancy with threatened miscarriage. Khosho et al. [5]
stated that serum progesterone levels vary between 8.7 and
41.3 ng/ml in viable pregnancy while with miscarriage it is
in the range of 0.81-20.1 ng/ml (6.7 +4.8). This was statisti-
cally significant. Hanita et al. [6] compared serum proges-
terone in viable and non-viable pregnancy and found it to
be 45.9 ng/ml versus 10.7 ng/ml, respectively, which was
statistically significant. Progesterone levels were also found
to be lower in threatened abortion patients with non-viable
pregnancy (23.3 +12.0 ng/ml) compared to viable pregnan-
cies (89.7 +33.2 ng/ml).

The ROC curve analysis demonstrated a significant abil-
ity of serum progesterone to differentiate between viable and
non-viable pregnancies. The area under curve for progester-
one was 0.95 (95% confidence interval, 0.918-0.982) with
the parameters calculated from the ROC curve. The cut-off
value of serum progesterone in our study was 10.08 ng/ml
which was comparable to the study of Abdelazim et al. In
our study, 83.8% of viable pregnancies had serum proges-
terone more than or equal to 10.08 ng/ml, while 91.9% of
non-viable pregnancy had less than 10.08 ng/ml which was
statistically significant. Abdelazim et al. [7] in their study
observed that the serum progesterone cut-off level at 10 ng/
ml was 79.3% sensitive to diagnose non-viable pregnancy
and was 93.3% specific to diagnose viable pregnancy. Elewa
et al. [10] in their study said that the serum progesterone
cut-off level of 15.5 ng/ml had 70.6% sensitivity and 87.5%
in predicting the continuation of pregnancy.

Lek et al. [11] suggested 35 nmol/L as a cut-off value for
serum progesterone to predict spontaneous miscarriage in
patients with early threatened pregnancy. Hanita et al. [6]
evaluated serum progesterone as a marker for early preg-
nancy failure. They said that at a cut-off value of 32.7 ng/
ml, progesterone had 90% sensitivity with 75% negative
predictive value and 92% specificity with 97% positive pre-
dictive value to diagnose early pregnancy failure. They also
observed that the discriminatory efficacy of a single proges-
terone determination was not increased by serial estimation
of progesterone level [6]. Hence, repeated value is usually
not done. The difference in the cut-off value may due to the
difference in the studied population and methods used to
estimate serum progesterone levels.

Conclusion

A single value of progesterone helps to guide us regarding
the viability of the ongoing threatened pregnancy. It pre-
vents unnecessary inconvenience to patients and identifies
the one requiring increased surveillance. It is a sensitive and
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specific test that reliably guides the prognosis of pregnancy.
Our study found that serum progesterone cut-off value of
10.8 ng/ml is a reasonably good predictor of a viable early
threatened pregnancy.
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