Pregnancy of unknown location:
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Identifying pregnancy of unknown location early
with a combination of screening modalities
guides management of intrauterine or ectopic pregnancy
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CASE Woman with bleeding in early pregnancy
A 31-year-old woman (G1P0) presents to the
local emergency department (ED) due to bleed-
ing in pregnancy. She reports a prior open
appendectomy for ruptured appendix; she
denies a history of sexually transmitted infec-
tions, smoking, and contraception use. She
reports having regular menstrual cycles and try-
ing to conceive with her husband for 18 months
without success until now.

The patient reports that the previous week
she took a home pregnancy test that was posi-
tive; she endorses having dark brown spotting

Dr. Insogna is Fellow, Division of
Reproductive Endocrinology and
Infertility, Department of Obstetrics and
Gynecology, Brigham and Women’s
Hospital, Boston, Massachusetts.

Dr. Brady is Assistant Professor,
Department of Obstetrics and
Gynecology, Columbia University Irving
Medical Center, Columbia University
Fertility Center, New York, New York.

The authors report no financial relationships relevant to
this article.
doi: 10.12788/0bgm.0021

42 OBG Management | August 2020 | Vol. 32 No. 8

for the past 2 days but denies pain. Based on
the date of her last menstrual period, gestational
age is estimated to be 5 weeks and 1 day. Her
human chorionic gonadotropin (hCG) level is
1,670 mlU/mL. Transvaginal ultrasonography
demonstrates a normal uterus with an endome-
trial thickness of 10 mm, no evidence of an intra-
uterine pregnancy (IUP), normal adnexa bilater-
ally, and scant free fluid in the pelvis.

Identifying and evaluating
pregnancy of unknown location
A pregnancy of unknown location (PUL) is
defined by a positive serum hCG level in the
absence of a visualized IUP or ectopic preg-
nancy (EP) by pelvic ultrasonography.
Because of variations in screening tools
and clinical practices between institutions
and care settings (for example, EDs versus
specialized outpatient offices), the incidence
of PUL is difficult to capture. In specialized
early pregnancy clinics, the rate is 8% to 10%,
whereas in the ED setting, the PUL rate has
been reported to be as high as 42%.* While
approximately 98% to 99% of all pregnancies
are intrauterine, only 30% of PULs will con-
tinue to develop as viable ongoing intrauter-
ine gestations.”® The remainder are revealed
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as failing IUPs or EPs. To counsel patients,
set expectations, and triage to appropriate
management, it is critical to diagnose preg-
nancy location as efficiently as possible.

Ectopic pregnancy
Ectopic pregnancies represent only 1% to 2% of
conceptions (both spontaneous and through
assisted reproduction) and occur most com-
monly in the fallopian tube, although EPs
also can implant in the cornua of the uterus,
the cervix, cesarean scar, and more rarely on
the ovary or abdominal viscera.'* Least com-
mon, heterotopic pregnancies—in which an
TUP coexists with an EP—occur in 1 in 4,000
to 30,000 pregnancies, more commonly in
women who used assisted reproduction.'
Major risk factors for EP include a history
of tubal surgery, sexually transmitted infec-
tions (particularly Chlamydia trachomatis),
pelvic inflammatory disease, conception with
an intrauterine device in situ, and a history of
prior EP or tubal surgery, particularly prior
tubal ligation; minor risk factors include a his-
tory of infertility (excluding known tubal factor
infertility) or smoking (in a dose-dependent
manner).'"'2 The concern for an EP is height-
ened in patients with these risk factors.
Because of the possibility of rupture and
life-threatening hemorrhage, EP carries a
risk of significant morbidity and mortality.'
Ruptured EPs account for approximately
2.7% of all maternal deaths each year.'
When diagnosed sufficiently early in a stable
patient, most EPs can be managed medically
with methotrexate, a folic acid antagonist.'s
Ectopic pregnancies also may be managed
surgically, and emergency surgery is indi-
cated in women with evidence of EP rupture
and intraperitoneal bleeding.

Intrauterine pregnancy

While excluding EP is critical, it is equally
important to diagnose an IUP as expeditiously
as possible to avoid inadvertent, destructive
intervention. Diagnosis and management of
a PUL can involve endometrial aspiration,
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which would interrupt an IUP and should be
avoided until the possibility of a viable IUP
has been eliminated in desired pregnancies.
The inadvertent administration of methotrex-
ate, a known teratogen, to a patient with an
undiagnosed viable IUP can result in mis-
carriage, elective termination, or a live-born
infant with significant malformations, all of
which expose the administering physician to
malpractice litigation.'®"”

In desired pregnancies, it is essential to dif-
ferentiate between a viable IUP, anonviable IUP,
and an EP to guide appropriate management
and ensure patient safety, whereas exclusion of
EP is the priority in undesired pregnancies.

Tools for diagnosing

pregnancy location

For diagnosing pregnancy location, serial
hCG measurement, transvaginal pelvic ultra-
sonography, and outpatient endometrial
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FAST
TRACK

Recent data
suggest that
the threshold
for minimum
expected

hCQG rise for
an ongoing IUP
should be

far lower when
the pregnancy
is desired

aspiration are all relevant clinical tools.
Pregnancy location can be diagnosed with
either direct visualization of an IUP or EP by
ultrasonography or with confirmed pathol-
ogy (chorionic villi or trophoblast cells) from
endometrial aspiration (FIGURE). A decline
in hCG to an undetectable level following
endometrial aspiration also is considered
sufficient to diagnose a failed IUP, even in the
absence of a confirmatory ultrasonography.

Trending hCG values

In stable patients with PUL, serum hCG levels
are commonly measured at 2-day intervals,
ideally for a minimum of 3 values. Conven-
tional wisdom dictates that in viable IUPs,
the hCG level should roughly double every
2 days. However, more recent data suggest
that the threshold for minimum expected
hCG rise for an ongoing IUP should be far
lower when the pregnancy is desired.'® A less
conservative cutoff can be considered when a
pregnancy is not desired.

In a multisite cohort study of 1,005
women with PUL, a minimum hCG rise of
35% in 2 days captured the majority of IUPs,
with a negative predictive value of 97.2% for
IUP.” Of note, although the cutoff of 35% was
selected to reduce the risk of misdiagnos-
ing an IUP as an EP, 7.7% of IUPs (and 16.8%
of EPs) were still misclassified, showing that
hCG trends must be interpreted in the con-
text of other clinical data, including ultraso-
nography findings and patient symptoms
and history.

A follow-up study demonstrated
that hCG rises are lower (but still within
this normal range) when the initial hCG
value is higher, particularly greater than
3,000 mIU/mL.*

Studies show that the rate of spontane-
ous hCG decline in failing IUPs ranges from
12% to 47% in 2 days, falling more rapidly
from higher starting hCG values.'** In a ret-
rospective review of 443 women with spon-
taneously resolving PUL (presumed to be
failing IUPs), the minimum 2-day decline
in hCG was 35%.*> Any spontaneous hCG
decline less than 35% in 2 days in a PUL
should raise physician concern for EP.
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Conversely, EPs do not demonstrate pre-
dictable hCG trends and can mimic the hCG
trends of viable or failing IUPs. Although typi-
cally half of EPs present with an increasing
hCG value and half present with a decreasing
hCG value, the majority (71%) demonstrate
a slower rate of change than either a viable
IUP or a miscarriage.!* This slower change
(plateau) should heighten the clinician’s
suspicion for an EP.

Progesterone levels

A progesterone level often is used to attempt
to determine pregnancy viability in women
who are not receiving progesterone supple-
mentation, although it ultimately has lim-
ited utility. While far less sensitive than an
hCG value trend, a serum progesterone level
of less than 5 to 10 ng/mL is a rough marker
of nonviable pregnancy.*

In a large meta-analysis of women with
pain and bleeding, 96.8% of pregnancies
with a single progesterone level of less than
10 ng/mL were nonviable.” When an incon-
clusive ultrasonography was documented in
addition to symptoms of pain and bleeding,
99.2% of pregnancies with a progesterone
level of less than 3.2 to 6 ng/mL were nonviable.

Progesterone’s usefulness in assessing
for a PUL is limited: While progesterone lev-
els may indicate nonviability, they provide no
indication of pregnancy location (intrauter-
ine or ectopic).

Alternative serologic markers

Various other reproductive and pregnancy-
related hormones have been investigated
for use in the diagnosis of pregnancy loca-
tion in PULs, including activin A, inhibin
A, pregnancy-associated plasma protein A
(PAPP-A), placental-like growth factor, vascu-
lar endothelial growth factor, follistatin, and
various microRNAs.??* While research into
these biomarkers is ongoing, none have been
studied in prospective trials, and they are not
for use in current clinical care.

Pelvic ultrasonography

Pelvic ultrasonography s a crucial part of PUL
assessment. Transvaginal ultrasonography
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ricure Steps in diagnosing pregnancy of unknown location

Positive hCG

Transvaginal ultrasonography: No evidence of IUP or EP

Repeat hCG at 2-day intervals, at least twice

Adequate decline:
> 35%

Adequate rise:
> 35%

Plateau:
Rise/decline < 35%

Can obtain additional
hCG at 2-day
or weekly intervals
per clinician
discretion/concern:
Continued decline

Can obtain additional
hCG at 2-day intervals
per clinician
discretion/concern

Endometrial sampling

v

Y

Presumed failing IUP

Obtain weekly hCG until
negative

Continued normal
hCG rise: Likely IUP

Repeat transvaginal
ultrasonography
when hCG is above
the discriminatory zone
(1,500-2,000 mIU/mL)

No villi, and
hCG decline < 15%
on the following day

hCG decline > 15%

on the following day,

and/or chorionic villi
on final pathology

v

v

Management of EP

Spontaneous abortion
Obtain weekly hCG

until negative

Abbreviations: EP, ectopic pregnancy; hCG, human chorionic gonadotropin; IUP, intrauterine pregnancy.

should be interpreted in the context of the
estimated gestational age of the pregnancy
and serial hCG values, if available; the
patient’s symptoms; and the sensitivity of the
ultrasonography equipment, which also may
be affected by variables that can reduce visu-
alization, such as uterine fibroids and obesity.

The “discriminatory zone” refers to the
hCG value above which an IUP should be visu-
alized by ultrasonography. Generally, with an
hCG value 0f 1,500 to 2,000 mIU/mL or greater,
an IUP is expected to be seen with transvagi-
nal sonography.>* Many exceptions to the
discriminatory zone have been reported, how-
ever, including multiple pregnancies, which
will have a higher hCG value at an earlier ges-
tational age. Even in singleton pregnancies,
viable IUPs have been documented as devel-
oping from PULs with an elevated initial hCG
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value as high as 4,300 mIU/mL.* The discrimi-
natory zone may vary among clinical hCG
assays, and it also is affected by the quality and
modernity of the ultrasonography equipment
as well as by the ultrasonography operator’s
experience and skill.?#%

The estimated gestational age, based on
either the last menstrual period or assisted
reproduction procedure, provides a helpful
data point to guide expectations for ultraso-
nography findings.*® Using transvaginal ultra-
sonography in a normally progressing IUP, a
gestational sac—typically measuring 2 to 3 mm
—should be visualized at 5 weeks.'>*° At approx-
imately 5.5 weeks, a yolk sac measuring 3 to
5 mm should appear. At 6 weeks, an embryo
with cardiac activity should be visualized.

In a pregnancy reliably dated beyond
5 weeks, the lack of an intrauterine gestational
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FAST
TRACK

A decline

in hCG levels
of at least 15%
within 24 hours
of endometrial
aspiration
indicates that

a failed IUP is
the most likely
diagnosis

and further
intervention

is not indicated—
although falling
hCG values
should be
monitored

for confirmation

sac is suspicious for, but not diagnostic of, an
EP. Conversely, the visualization of a gestational
sac alone (without a yolk sac) is insufficient to
definitively exclude an EP, since a small fluid
collection in the endometrium (a “pseudosac”)
can convincingly mimic the appearance of a
gestational sac, and a follow-up ultrasonogra-
phy should be performed in such cases.

Among patients without ultrasono-
graphic evidence of an IUP, endometrial
thickness has been posited as a way to dif-
ferentiate between IUP and EP"* Evidence
suggests that an endometrial stripe of at least
8 to 10 mm may be somewhat predictive of
an IUP, while endometrial thickness below
8 mm is more concerning for EP. This clinical
variable, however, has been shown repeat-
edly to lack sufficient sensitivity and speci-
ficity for IUP and should be considered only
within the entire clinical context.

Endometrial aspiration

A persistently abnormal hCG trend and an
ultrasonography without evidence of an
IUP—particularly with an hCG value above
the discriminatory zone and/or with reliable
pregnancy dating beyond 5 to 6 weeks—is
highly concerning for either a failing IUP or
an EP. Once a viable desired IUP is excluded
beyond reasonable doubt through these
measures, endometrial aspiration to deter-
mine pregnancy location is a reasonable next
step in PUL management.

Endometrial aspiration can identify a fail-
ing IUP by detection of trophoblasts or chori-
onic villi on pathology and/or by a decline of
at least 15% in hCG, measured on the day of
endometrial aspiration and again the follow-
ing day. Endometrial aspiration is effective
even in clinical care settings that do not have
rapid pathologic analysis available, as hCG
measurement before and within 24 hours after
the procedure still can be performed.

Vacuum aspiration (electric or manual)
in an operating room or office setting is an
effective tool for diagnosing pregnancy loca-
tion.*** The use of an endometrial Pipelle
for endometrial sampling (typically used for
an office endometrial biopsy to diagnose
hyperplasia or malignancy) is insufficient for
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determining pregnancy location.** For all
patients managed with this protocol, the hCG
value ideally should be followed until it is
undetectable, regardless of whether an EP or
failing IUP was diagnosed. In rare cases, an
EP may be diagnosed by a late plateau in hCG
values, following an initial decline consistent
with a failing TUP.

Utility for diagnosis. Retrospective studies
in patients with PUL following in vitro fertil-
ization have established the utility of outpa-
tient endometrial aspiration with a Karman
cannula, followed by a repeat hCG mea-
surement on the day after the procedure.?*
These data demonstrate that between 42%
and 69% of women were ultimately diag-
nosed with a failed IUP following endo-
metrial aspiration, thereby sparing them
unnecessary exposure to methotrexate.

A decline in hCG levels of at least 15%
within 24 hours after the procedure indicates
that a failed IUP is the most likely diagno-
sis and further intervention is not indicated
(although falling hCG values should be moni-
tored for confirmation); confirmatory pathol-
ogy with chorionic villi or trophoblasts was
present in less than half of these women and
is not necessary to diagnose a failed IUP.%
Women diagnosed with a failed IUP after
endometrial aspiration also benefitted from
a shorter time to resolution of the nonviable
pregnancy by approximately 2 weeks.*

Despite the efficacy of endometrial aspi-
ration for the diagnosis of pregnancy loca-
tion, recent data show that physicians have
highly variable approaches to PUL with an
hCG plateaued above the discriminatory
zone: One-third would first perform endome-
trial aspiration, while one-third would give
methotrexate without further diagnostics.®”
Academic physicians were 4 times more likely
to recommend endometrial aspiration.*”
Presumed EP. Following endometrial aspi-
ration, if pathology does not confirm an
intrauterine gestation and the hCG fails to
decline by at least 15%, the diagnosis of a
presumed EP is made.

For stable patients with neither evidence
of intra-abdominal bleeding nor contrain-
dications to methotrexate (such as blood
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dyscrasias, hepatic or renal insufficiency,
active pulmonary or peptic ulcer disease,
breastfeeding, or a known intolerance to the
medication), methotrexate is recommended
for medical management.* Following screen-
ing blood work that includes a complete
blood count and liver function and renal func-
tion tests, the typical methotrexate dose is
50 mg/m? of body surface area. The single-
dose regimen entails checking hCG on the
day of methotrexate administration and
again on days 4 and 7 thereafter. A minimum
decline in hCG of 15% between days 4 and
7 indicates successful treatment; if the hCG
decline is below 15%, the patient should
receive an additional dose of methotrexate.
There are several published alternative
regimens for methotrexate administration,
including 2-dose and multidose regimens; the
2-dose protocol (2 doses within 7 days) may
be more effective in women with higher hCG
(> 3,000 mIU/mL) or known adnexal mass.?3®
Contraindications to methotrexate. In
addition to strict medical contraindications
to methotrexate, relative contraindications
that indicate a higher risk of methotrexate
failure include the presence of fetal cardiac
activity, EP mass greater than 4 cm, and
serum hCG above 5,000 mIU/mL.% Because
of the potential risk of tubal rupture during
medical management, relative contraindica-
tions also include patient inability to follow
up as an outpatient and patient refusal of
blood transfusion.? Patients with contraindi-
cations to methotrexate, hemodynamic insta-
bility, ultrasonographic or clinical evidence
of EP rupture, or those electing for surgical
management may be managed with laparos-
copy.'! Discussion of surgical management of
EP is beyond the scope of this article.
Follow the hCG level. In patients with a
failing IUP or an EP treated with methotrex-
ate or salpingostomy, the hCG level should
always be followed until it is negative,
usually by weekly measurements once the
diagnosis is made. In some cases, the
hCGlevel may plateau after an initial decline,
alerting the clinician to failed treatment for a
known EP or the need for recategorization of
a failed IUP as an EP.
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CASE Concluded

The patient’s second and third hCG measure-
ments at 2-day intervals were 1,903 mIU/mL
(14% rise) and 2,264 mlU/mL (16% rise). At
that point, a repeat transvaginal ultrasonog-
raphy showed no IUP, adnexal mass, or free
fluid. The patient was counseled for outpatient
endometrial aspiration, which was performed
using manual vacuum aspiration. The serum
hCG level on the morning of the procedure was
2,420 mlU/mL. On postprocedure day 1, the
serum hCG level fell to 1,615 mIU/mL, a 33%
decline. The patient was counseled that this
decline in hCG indicated a failing IUP. The final
pathologic analysis was returned 3 days later,
showing no evidence of trophoblasts and cho-
rionic villi. Regardless, the diagnosis of failing
IUP remained given the rapid hCG decline; the
tissue from the disrupted failing IUP was likely
very scant or simply not drawn into the cannula.
Serum hCG levels repeated at weekly intervals
revealed ongoing decline, and after 4 weeks,
the serum hCG was negative.

In summary

For women diagnosed with PUL, the primary
goal is to distinguish an IUP from an EP to
reduce the risk of EP rupture through expedi-
tious diagnosis and treatment. In women for
whom the pregnancy is desired, distinguish-
ing a viable IUP from a nonviable IUP or an
EP is the more specific goal to avoid inter-
vention on a viable IUP (with methotrexate
or endometrial aspiration). In women with
abnormal hCG trends and indeterminate
ultrasonography results (particularly with a
serum hCG above the discriminatory zone),
outpatient endometrial aspiration is a highly
effective way to determine pregnancy loca-
tion, which dictates further treatment. ®
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