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Abstract

Background: The value of serial measurement of serum 3 subunit of human chorionic
gonadotropin (RHCG) and ultrasonography in the early diagnosis of ectopic pregnancy
has well established.

Objective: The objective of this study was to explore the diagnostic value of raising
level of serum RHCG, single measurement of progesterone (P) and estradiol (Ez) in
early diagnosis of ectopic pregnancy.

Materials and Methods: Serum levels of BHCG and estradiol were measured by Radio
Immuno Sorbent Assay (RIA) and progesterone level was measured by Enzyme Linked
Immuno Sorbent Assay (ELISA) techniques in 43 symptomatic women with ectopic
pregnancy and 42 women with normal intrauterine pregnancy in Alzahra Hospital,
Tabriz, Iran. These values were compared by T-test. By determining cut-off levels of
these parameters the efficiency and sensitivity of them in prediction of ectopic
pregnancy was estimated.

Results: The mean serum levels of BHCG, estradiol and progesterone in patients with
ectopic pregnancies (940 = 552 mlu/ml, 593 + 237 pg/ml, 5.83 + 3.41 ng/ml,
respectively) were significantly lower than these levels in normal intrauterine
pregnancies (4620 + 2030 mlu/ml, 1627 + 435 pg/ml, 24.8 £ 6.08 ng/ml, respectively).
The average rate of BHCG rising was 8.2% for 24 hours in patients with ectopic
pregnancy (EP) and 32.8% in normal intrauterine pregnancies (NIUP).

Conclusions In this study single measurement of serum progesterone level has the
greatest sensitivity (100%) and specificity (98%) in the diagnosis of ectopic pregnancy.
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Introduction last few decades. With earlier diagnosis, the

Ectopic pregnancy is a potentially life-
threatening condition in which the embryo
implants outside the uterine endometrial cavity.
There was dramatic advances  in the diagnosis
and treatment of this potentially fatal condition
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prognosis for ectopic pregnancy has shifted from a
grave, life threatening disease to a more benign
condition. The treatment goal also shifted from
preventing mortality to reducing morbidity and
preserving fertility. To reduce maternal mortality
and morbidity, early recognition of ectopic
pregnancy is critical (1, 2).

History and physical examination may or may
not provide useful diagnostic information. The
accuracy of initial clinical evaluation is less than
50%. Additional tests are frequently required to
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differentiate early viable intrauterine pregnancy
with suspected ectopic or abnormal intrauterine
pregnancy (3, 4).

Human chorionic gonadotropin (HCG), is a
glycoprotein made by placental
syncytiotrophoblast (1-5). It is detectable in plasma
of pregnant women about 7.5 to 9.5 days after the
midcycle surge of LH (5). Therefore, the level of
HCG in blood increases rapidly with maximal
level of 50000-100000 mlu/ml attained at about 8-
10 weeks of gestation (5,6). Nonetheless, HCG is
present in the plasma and urine of probably all
women with ectopic pregnancies, albeit generally
in lower concentration than in women with normal
pregnancies of comparable stages, because of the
ectopic implantation, disruption of trophoblasts by
hemorrhage, or embryonic death (4,5,7).
Progesterone is largely produced by the corpus
luteum until about 10 weeks of gestation. In the
first 5-6 weeks of pregnancy, HCG stimulation of
the corpus luteum results in the daily secretion of
about 25 mg of progesterone and 0.5 mg of
estradiol. Although estrogen levels begin to
increase at 4-5 weeks due to placental secretion,
progesterone production by the placenta does not
significantly increase until about 10-11 weeks after
ovulation (6). A single serum progesterone
measurement in early gestation has been found by
several groups to be of great use in differentiating
an ectopic from an intrauterine gestation (8, 9).
However, the diagnostic value of simple E; and P
in the patients with EPs could not identify a
discriminatory cut-off value because there was a
considerable overlap in serum P and E, between
the patients with intrauterine pregnancy and
ectopic pregnancy (10,11).

Materials and methods

This case-control study was performed in
Alzahra Educational Treatment Center. The study
group included 43 women with symptoms or
ultrasound finding of ectopic pregnancy. Which
was confirmed by laparascopy or laparatomy in all
cases. The controls were 42 women of normal
intrauterine pregnancy of similar gestational age as
assessed by menstrual dates and confirmed by
ultrasound scans. All women gave informed
consent to the study, which had been approved by
the local institutional review board.

Blood samples for the measurement of
betasubunit  human chorionic  gonadotropin,
estradiol and progesterone were drawn in all the
women upon admission. Exdra blood sample was
drawn for measurement of BHCG 24 hours after

admission.  Women  with  hemodynamically
unstable status were excluded. From the study
Serum level of BHCG were measured by Radio
Immuno Assay (RIA- incstar kit), progesterone by
Enzyme Linked Immuno Sorbent Assay (ELISA-
pantex kit), and estradiol by (RIA- analyze Kit).
Sample size calculations, assuming 80% power
and 0.05 type | error to detect mean differences,
indicated the need for at least 41 patients in each
group. SPSS.13/win statistical software was used
for analyzing the data. Data were presented as
meanzstandard deviation. A parametric
independent sample t test was used to compare
differences between two groups. Level of
statistical significance was set at p<0.05. By
determining cut-off levels of these parameters the
efficiency and sensitivity of each in prediction of
ectopic pregnancy were estimated.

Results

In this study, no substantial differences were
noted in descriptions of the two groups regarding
maternal age (Table 1). Study cases with
suspicious ectopic pregnancy had a positive
pregnancy test, lower abdominal pain, and vaginal
bleeding. Women with normal intrauterine
pregnancy (control group) had no evidence of
abortion. The mean serum level of BHCG was 940
+ 552 miu/ml in the case group and 4620 + 2030
miu/ml in the control group (p<0.0005) (Table 2).
The average rate of BHCG rising was 8.2 % for 24
hours in the patients with ectopic pregnancy and
32.8% for 24 hours in the women with normal
intrauterine pregnancy. The mean serum level of
progesterone and estradiol in patients with ectopic
pregnancy (5.83 + 3.41 ng/ml, 593+ 237 pg/ml,
respectively) were significantly lower than in
women with normal intrauterine pregnancy (24.8 +
6.08 ng/ml, 1627 + 433 pg/ml, respectively)
(p<0.0005).

Serum BHCG level had 91% sensitivity and
85% specifity at a cut-off value of 2000 miu/ml in
diagnosis of ectopic pregnancy. Our results
showed that BHCG rising with 80% sensitivity and
93% specificity at a cut-off value of 30% can use
for diagnosis. Serum level of progesterone had the
greatest sensitivity (100%) and specificity (98%) at
a cut-off value of 15 ng/ml. While serum level of
estradiol showed 95% sensitivity and 93%
specificity at a cut-off value of 950 pg/m. However
we could not identify a discriminatory cut-off
value because there was a considerable overlap in
serum P and E2 levels between the patients with
EP and NIUP (10).
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Table 1. Demographic characteristics of groups.

Ectopic pregnancy Normal pregnancy
N=43 N=42

Age of patients
(Years)

Gestational age
(weeks)

28.4+8.5 (18-43) 29.6+9.18 (18-43)

7.742.1 (5-12) 8.1+3.4 (6-12)

Table I1. Serum BHCG, progesterone and estradiol levels
in study groups.

Ectopic Normal
pregnancy pregnancy p-value
N=43 N=42
Serum BHCG
(mlu/mi) 940+ 552 46202030 <0.0005
Serum
progesterone 5.83+341 24.8+6.08 <0.0005
(pg/ml)
Serum estradiol 593+ 237 16274433 <0.0005
(ng/ml)
Table 111. Evaluation of the diagnostic value of serum

levels of RHCG, progesterone and estradiol in prediction
of ectopic pregnancy.

Serum Serum Serum Serum
RHCG progesterone estradiol RHCG
rise

Sensitivity 91% 100% 95% 80%
Specificity 85% 98% 93% 93%
Positive

predictive 85% 98% 93% 80%
value

Negative

predictive 90% 100% 95% 91%
value

Efficiency 87% 99% 94% 85%

Cut off for BHCG = 2000 mlu/ml
Cut off for progesterone = 15 ng/ml
Cut off for estradiol = 950 pg/ml
Cut off for BHCG rise (%) = (30%)
Values are in percentages

Discussion

During the past decade, as modern refinements
for identification of ectopic pregnancy have
evolved, the majority of these cases (perhaps 80%)
are diagnosed before rupture. Coincidentally, the
death rate has decreased appreciably (5). The intial
step of diagnosis of ectopic pregnancy is to screen
for presence of pregnancy (1). Today, early
diagnosis of ectopic pregnancy is possible with
highly sensitive and rapid B subunit of human
chorionic gonadotropin assay with the aid of
vaginal ultrasound (1,2) if B-HCG is not detected
with the use of radioimmunoassay of serum, the
diagnosis of ectopic pregnancy can, with a rare

exception, be ruled out (8). The early diagnosis is
more beneficial from the point of possibility of
medical therapy or conservative surgery (12).
According to the results of this study, significant
differences between serum BHCG levels in case
and control group were noticed (p<0.0005). The
specificity and sensitivity of single HCG
measurement in detection of ectopic preghancy at
the cut-off level of 2000 mlu/ml were 91% and
85% respectively. Although about 85% of women
with ectopic pregnancy have serum HCGlevels
lower than those seen in normal pregnancy at a
similar age. However a single quantitative HCG
assay can not be used for diagnosis of ectopic
pregnancy because the actual dates of ovulation
and conception are not known for most women (8).
There is considerable overlap of values between
normal and abnormal pregnancies at a given
gestational age (3).

In normal pregnancies with early gestational age,
the level of circulating HCG doubles about every 2
days. In our study the mean percentages of BHCG
rising in EP and NIUP after 24 hours were 8.2 and
32.8, respectively. Serial measurement of HCG
with 80% sensitivity and 93% specificity at the cut
off level of 30% is the great assistance in early
diagnosis of unruptured ectopic pregnancy. In
abnormal pregnancies (ectopic pregnancy and
those destined to abort), HCG level usually doesn't
increase at the same rate.

However, a differentiation  between
increasing rate of HCG in women with an
ectopic pregnancy is similar to an impending
intrauterine abortion (8). In these cases the
measurement of serum progestrone is helpful.
A serum progesterone level less than 5 ng/ml
is highly suggestive of an abnormal
pregnancy, but it is not 100% predictive. The
risk of normal pregnancy with a serum
progesterone level less than 5.0 ng/ml is
approximately  1/1500 (3). A single
progesterone or estradiol measurement may
suggest non viability of a pregnancy without
precise knowledge of gestational age, even
when the serum HCG is below the
discriminatory zone (1).

When the serum progesterone level is less
than 2.5 ng/ml, uterin curettage may be
performed to distinguish between nonviable
intrauterine and extra uterin pregnancies. It is
not necessary to wait 48 hours for a repeat
HCG (1). In this study, by determining the cut-
off level of 15 ng/ml for progesterone, and 950
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pg/ml for estradiol, the sensitivity of single
measurement of serum progesterone level was
100% and specificity was 98%. The sensitivity
of single measurement of serum estradiol was
95% and its specificity was 93%. It is not
possible to define a cut off discriminatory
value of p and E, that completely separates
ectopic from NIUP but the addition of these
assays to the work-up of a patient with
suspected Ep may facilitate the earlier
diagnosis of EP (10, 11).
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