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ABSTRACT
Objective: To study the association of change in serial beta HCG level over 48 hours and serum progesterone with
final diagnosis i.e. viable intrauterine pregnancy, ectopic pregnancy or failing pregnancy in cases initially labelled as
pregnancy of unknown location.
Study Design: prospective population based study
Place and duration of study: Early Pregnancy Assessment unit of Homerton University Hospital London from
December 2013 to February 2014
Methodology: Fifty patients were recruited in the study who presented to early pregnancy assessment unit and had
positive urine for pregnancy test but no evidence of pregnancy on transvaginal scan. Initial beta HCG, progesterone
and transvaginal scan were done in all cases. Patients were followed up with repeat HCG at 48 hour interval and
repeat TVS until final diagnosis was established.
Results: Final diagnosis was miscarriage 58%, viable intrauterine pregnancy 24% and ectopic pregnancy 12%. 67%
of patients with rise in HCG >60% had viable intrauterine pregnancy whereas all patients with >50% fall in HCG had
a miscarriage. A highly significant association of >60% rise of HCG with viable intrauterine pregnancy and of >50%
fall in HCG with miscarriage was observed with p-value<0.0001.
58% of patients with progesterone >30 had viable intrauterine pregnancy whereas 83% of patients with progesterone
<10 were miscarriage and 17% had ectopic pregnancy.  A highly significant association of final diagnosis of viable
intrauterine pregnancy and progesterone level >30 was observed with p-value<0.0001.
Conclusion: Although there is high association of >60% rise in 48 hour repeat HCG and progesterone >30 with viable
intrauterine pregnancy, ectopic pregnancy cannot be ruled out on the basis of biochemical test. Therefore a high
index of suspicion is required to diagnose cases of ectopic pregnancy using clinical signs and symptoms, transvaginal
scan as well as biochemical tests such as serial beta HCG and progesterone levels.
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INTRODUCTION
Bleeding and/or pain in early pregnancy is one of the
commonest presenting complaints in gynaecology.
Pregnancy of unknown location is defined as pregnancy
in which urine for pregnancy test is positive but
pregnancy, either intrauterine or extrauterine is not visible
on transvaginal ultrasound scan1. 20% of pregnancies
may initially be classified as pregnancy of unknown
location (PUL). PUL is not a diagnosis, rather it is a clinical
query that needs to be solved. The final outcomes may
be a viable intrauterine pregnancy, failing pregnancy of
unknown location (miscarriage) or ectopic pregnancy1.
The commonest outcome of cases initially labelled as
pregnancy of unknown location is failing pregnancy that
may be intrauterine or extrauterine and resolves
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spontaneously. Another common outcome is viable
intrauterine pregnancy. The most feared outcome is
ectopic pregnancy.  It may be tempting to diagnose a case
of heavy bleeding with empty uterus as clear case of
miscarriage but it can be misleading and there has been
a case of maternal death with such presentation being
managed as miscarriage which turned out to be ruptured
ectopic in future3. Therefore careful follow up of pregnant
women with empty uterus and positive pregnancy test
is mandatory to avoid early intervention in case of viable
intrauterine pregnancy and not to miss ectopic pregnancy.
PUL is not synonymous with ectopic pregnancy but it
should be considered as high risk of ectopic until and
unless proved otherwise4.
Serum HCG is merely an indicator of pregnancy while
change in HCG over 48 hours is useful in distinguishing
failing PUL from intrauterine and ectopic pregnancy. This
is particularly the case when HCG is less than the
discriminatory zone (HCG level above which it is expected
to see an intrauterine pregnancy, taken to be 1000- 2400
depending on ultrasound equipment and sonographer
expertise)5.
The minimum rise for a potentially viable pregnancy that
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presents with vaginal bleeding and/or pain is 53% at 48
hour interval6. If HCG falls by at least 15% the most likely
outcome is failing pregnancy. When the rise or fall in
HCG is suboptimal, the most likely outcome is ectopic
pregnancy. However some ectopics can mimic the rise
as in viable intrauterine pregnancy and others can mimic
the fall as in miscarriage7.
Serum progesterone is a good predictor of viability of
pregnancy but a poor predictor of location of pregnancy.
Level <20nmol/l is most likely associated with failing
pregnancy whilst levels >25 are likely to predict and >60
are strongly associated with viable pregnancy. A one off
serum progesterone level may be a useful adjunct in the
management of PUL8.
PUL poses a diagnostic challenge. Every case should be
managed according to clinical signs and symptoms.
Transvaginal ultrasound is gold standard and cornerstone
in diagnosis and serial HCG and serum progesterone are
useful adjuncts in diagnosis and to guide management.
Most cases can be managed conservatively. A high index
of suspicion is required so that ectopic pregnancy is not
missed. At the same time unnecessary intervention should
be avoided should it be early case of viable intrauterine
pregnancy or self resolving failing pregnancy9. Senior
gynaecologist’s involvement in decision making is of
paramount importance.
METHODOLOGY:
The study was carried out in Early Pregnancy Assessment
Unit (EPAU) of Homerton University Hospital London UK
over 3 months period from December 2013 to February
2014. 50 patients were recruited who presented with
abdominal pain or PV bleeding or both. Repeat HCG was
done in 92% cases, 4% were diagnosed with miscarriage
on the basis of history and very low initial HCG level and
another 4% were lost to follow up. Repeat TVS was done
in 46% of cases. Final diagnosis was established in light
of signs and symptoms, scan findings, percentage rise or
fall in HCG at 48hour interval and serum progesterone
level. Final diagnosis was miscarriage, viable pregnancy
or ectopic pregnancy. Data was analysed on SPSS and
association of percentage change in serial beta HCG over
48 hours and serum progesterone level with final
diagnosis was evaluated.
RESULTS:
In this study, the age of 34 (68.0%) patients was in 20-
35 years age category, whereas 14 (28.0%) patients were
>35 years old and only 2 (4.0%) patients were <20 years
old. Among all 50 patients, 9 (18.0%) were nulliparous,
28 (56.0%) were  multiparous and parity was not known
for 13 (26%). The past history of ectopic pregnancy was
present in 6 (12.0%) patients, absent in 35 (70.0%)
patients and not known in 9 (18.0%) patients. The
amenorrhea was reported to be for <5 weeks in 5 (10.0%)

patients, 5-6 weeks in 22 (44.0%) patients, >6 weeks in
17 (34.0%) patients and was not surely known for 6
(12.0%) patients. Among all 50 patients, 15 (30.0%)
presented with PV bleeding, 14 (28.0%) with abdominal
pain, 17 (34.0%) with both PV bleeding and abdominal
pain, 3 (6.0%) came for reassurance scan and 1 (2.0%)
patients presented with pre TOP. The initial abdominal
scan was done in 46 (92.0%) patients, pseudosac was
seen in 14 (28.0%) patients and significant free fluid was
observed in only 1 (2.0%) patient.
The level of progesterone was observed to be <10 in 24
(48.0%) patients, 10-30 in 7(14.0%) patients, and >30
in 19 (38.0%) patients. The initial beta HCG level was
<1000 in 36 (72.0%) patients, 1000-2000 in 10 (20.0%)
patients and >2000 in 4 (8.0%) patients. Percentage rise
or fall in 48 hour interval HCG is shown in table 2,
The diagnosis on repeat scan was PUL in 4 (8.0%) pa-
tients, viable in 7 (14.0%) patients, ectopic and
miscarriage in 3 (6.0%) patients each and uncertain
viability in 6 (12.0%). The final diagnosis was PUL in 3
(6.0%) patients, viable in 12 (24.0%) patients, ectopic in
3 (6.0%) patients, miscarriage in 29 (58.0%) patients
and uncertain viability in none of the patients whereas
3 (6.0%) patients were lost to follow up.
Final diagnosis was miscarriage 58%, viable intrauterine
pregnancy 24% and ectopic pregnancy 12%.  33% had
more than 60% rise on repeat HCG of which 67% were
finally diagnosed with viable pregnancy, 13% with
miscarriage, 7% with ectopic pregnancy and 13% were
lost to follow up. All (26%) patients with more than 50%
fall in repeat HCG were diagnosed with miscarriage. 22%
of total patients had <50% fall in HCG, of those 80% had
miscarriage while 20% had ectopic. 20% had <60% rise
of which 11% were viable intrauterine pregnancy, 44%
had miscarriage, 33% ectopic and 11% were lost to follow
up. A highly significant association of >60% rise of HCG
with viable intrauterine pregnancy and of >50% fall in
HCG with miscarriage was observed with p-value<0.0001.
58% of patients with progesterone >30 had viable
intrauterine pregnancy. 16% ectopic and 11%
miscarriage, 15% lost to follow up. 83% of patients with
progesterone <10 were miscarriage and 17% had ectopic.
88% of patients with progesterone between 10 and 30
had miscarriage and 12% had viable pregnancy.
A highly significant association of final diagnosis of viable
intrauterine pregnancy and progesterone level >30 was
observed with p-value<0.0001.
DISCUSSION:
Diagnosis of a woman who initially presents with PUL
may involve multiple visits to the hospital, blood tests,
ultrasound and possible surgical procedures before
definitive diagnosis can be made10. Initial Ultrasound is
inconclusive in 40% of cases because pregnancy may be
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<10

10-30

>30

<1000

1000-2000

>2000

<60% rise

< 50% fall

> 50% fall

>60% rise

NA

Frequency

24

7

19

36

10

4

9

10

12

15

4

Percent

48.0

14.0

38.0

72.0

20.0

8.0

20.0

22.0

26.0

33.0

8.0

Progesterone

Initial Bhcg

Percentage rise or fall
Repeat bhcg at 48 hours

>60%rise

<60% rise

>50% fall

<50% fall

<10

10-30

>30

Viable

67%

11%

0%

0%

0%

12%

58%

Ectopic

7%

33%

0%

20%

17%

0(0%)

16%

Miscarriage

13%

44%

100%

80%

83%

88%

11%

Lost to
followup

13%

11%

0%

0%

0%

0%

15%

P value

 <0.0001

<0.0001

Percentage rise or fall on
first repeat Beta HCG

Progesterone

Final diagnosis
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Table-1: The Level of Beta HCG and Progesterone Among Patients

Table-2: Repeat Scan and Final Diagnosis

Table-3: Association of Percentage Rise or Fall of Beta HCG and Progestrone Levels with Final Diagnosis

Frequency

4

7

3

3

6

27

0

50

Percent

8.0

14.0

6.0

6.0

12.0

54.0

0

100.0

Frequency

3

12

3

29

0

0

3

Percent

6.0

24.0

6.0

58.0

0

0

6.0

PUL

Viable

Ectopic

Miscarriage

Uncertain viability

NA

Loss to follow up

Total

Diagnosis Repeat Scan Final Diagnosis
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too small to be seen or gestational sac may have collapsed
before being visualized. In the event of making diagnosis,
an ectopic can rupture leading to intraabdominal
haemorrhage. It is imperative to differentiate between
ectopic, viable intrauterine pregnancy and failing
pregnancy because treatment strategies differ and could
impact on future fertility11. A serum biomarker can help
in this differentiation, and the most commonly used
biomarkers used in clinical practice are serial HCG and
serum progesterone.
Single measurement of serum HCG is poor predictor of
outcome of PUL. A recent meta analysis by Van Mello et
al has confirmed this12. In contrast serial measurement
of serum HCG offers good test for predicting viability.
Kadar and Romero suggested in 1981 that minimal rate
of increase in HCG over hours was 66% in a viable
intrauterine pregnancy13. A subsequent study by Barnhart
et al showed the minimum rise in HCG at 24 hours to be
24% and at 48 ours to be 53%.14 Seeber proposed
minimal rise of 35% consistent with viable pregnancy.15

Most units in UK use rise in HCG 50-66% to indicate
increase in HCG compatible with viable pregnancy. Some
ectopic pregnancies also demonstrate a normal rise in
HCG.
A decrease in HCG of >13% has a sensitivity of 92.7%
and specificity of 96.7% for predicting a failing PUL16.
Unfortunately there is no single method to characterize
the pattern of HCG change over48 hours in cases of PUL
subsequently diagnosed as ectopic pregnancy. Majority
would have serum HCG rise slower than would be
expected in intrauterine viable pregnancy or decline
slower than expected in a failing pregnancy. However
15-20% show rise similar to IUP and 10% show pattern
like failing PUL17.
Serum progesterone measurement at initial visit helps
to reduce number of follow up visits. It is a marker of
corpus luteum function and therefore will be high in
viable pregnancies whether intrauterine or ectopic18.
Progesterone >25nmol/l is likely to predict and >60 is
highly associated with viable pregnancy19,20. Serum
progesterone <20 is likely failing pregnancy and follow
ups can be reduced21,22. Whether the failing PUL is ectopic
or intrauterine is not of clinical importance. Hence
progesterone is useful in identifying viability of pregnancy
but not its location23,24. However its role is crucial in
guiding the management of PUL and differentiating cases
needing high or low level of suspicion25.
CONCLUSION:
Pregnancy of unknown location poses a diagnostic chal-
lenge. Most cases end up as failing pregnancy but it is
important not to miss ectopic pregnancy that might
rupture and at the same time not to rush to treat a self
resolving pregnancy or terminate a normal pregnancy.

Serial HCG and progesterone are useful biomarkers that
can be used as adjuncts to clinical judgement to guide the
management of PUL.
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