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Ectopic pregnancy:
Zero in on these lab
and imaging clues

Quantitative 3-hCG measurements and transvaginal
ultrasound findings interpreted in light of a B-hCG
“cutoff” can reliably guide clinical decisions.

PRACTICE
RECOMMENDATIONS

> Administer a urine
pregnancy test for women

of childbearing age who
present with abdominal pain
or vaginal bleeding. (C)

) Initiate quantitative
beta-human chorionic go-
nadotropin testing and order
transvaginal ultrasound

for women with abdominal
pain or vaginal bleeding and
a positive urine pregnancy
test, but no confirmation of
intrauterine pregnancy by
abdominal ultrasound.

> Refer hemodynamically
stable patients with ectopic
pregnancy for laparoscopic
salpingostomy. For se-
lected patients, an alterna-
tive is medical treatment
with methotrexate. )

Strength of recommendation (SOR)

@ Good-quality patient-oriented
evidence

Inconsistent or limited-quality
patient-oriented evidence

© Consensus, usual practice,
opinion, disease-oriented
evidence, case series

CASE 1» Helen, who is 31 years old and G1P0, comes in to the
office with a 10-day history of intermittent vaginal spotting
without pelvic pain. A home pregnancy test 2 weeks earlier was
positive, and this is a desired pregnancy. She has had no gyne-
cologic disorders. It has been 6 weeks since her last menstrual
period. Her vital signs are normal and her abdominal and pelvic
exams are unremarkable. The cervical os is closed and there is a
small amount of blood in the vaginal vault. Her family physician
(FP) draws blood to measure the level of beta-human chorionic
gonadotropin (3-hCG) and orders a transvaginal ultrasound
(TVUS).

CASE 2» Mary is 28 years old and G2P1. She has experienced
intermittent vaginal spotting and moderate pelvic discomfort
for 3 days. She fears a return of pelvic inflammatory disease
(PID). Her period is one week late and the office pregnancy
test is positive. Her vital signs are normal. She has no cervical
motion tenderness, but there is mild right adnexal tenderness
to palpation. Her FP draws blood for a serum 3-hCG level and
orders a TVUS.

Assess physical and history findings

for perspective

Abdominal or pelvic pain and vaginal bleeding in the first tri-
mester are the most common presenting symptoms of ectopic
pregnancies.' Physical examination will often elicit lateral or
bilateral abdominal or pelvic tenderness, peritoneal signs, and
cervical motion tenderness. But such findings (or their ab-
sence) cannot confirm (or exclude) the diagnosis with a high
level of reliability.> A woman with a positive pregnancy test
and pelvic pain or vaginal bleeding may instead have a normal
pregnancy, spontaneous abortion (failing intrauterine preg-
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nancy), or a disorder such as PID, acute ap-
pendicitis, tubo-ovarian abscess, or ovarian
torsion.

In an early ectopic pregnancy, vital signs
are usually normal. Even in cases of ruptured
ectopic pregnancy, hypotension or tachycar-
dia is present in <40% of cases.?

I Factors conferring a relative risk ra-
tio >2 for ectopic pregnancy are a previous
ectopic pregnancy; documented tubal pa-
thology or tubal instrumentation (eg, tubal
sterilization or tubal corrective surgery); as-
sisted reproductive technology such as in vi-
tro fertilization; history of infertility; smoking;
or a history of PID.*"!

Proceed with a laboratory
and imaging strategy
When a woman who has tested positive for
pregnancy presents with abdominal pain or
vaginal bleeding and a normal intrauterine
pregnancy (IUP) has not been confirmed by
abdominal ultrasound, request a quantitative
measurement of the §-hCG level and arrange
for urgent TVUS."*® If pregnancy has been
unsuspected in a patient with these symp-
toms, perform a urine test for pregnancy im-
mediately and follow up with ultrasound.™

If TVUS reveals either IUP or ectopic preg-
nancy, management is relatively straightfor-
ward. However, an inconclusive TVUS result
indicates a “pregnancy of unknown location”
(PUL) and necessitates further testing and fol-
low-up to achieve a final diagnosis."

Monitor 3-hCG levels

Valuable diagnostic measures include docu-
menting the initial serum level of $-hCG,
monitoring the subsequent rise-or-fall pat-
tern in the level, and making use of the “dis-
criminatory cutoff” value.

B-hCG, made by placental cells, can be
detected in the mother’s blood approximate-
ly 11 days after conception, and in the urine
12 to 14 days after conception. The serum
B-hCG level normally doubles every 48 to
72 hours until it reaches its peak in the first 8
to 11 weeks of pregnancy. The level then de-
clines and plateaus.

1 "Discriminatory cutoff” is a widely ac-
cepted concept signifying the level of 3-hCG
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at which a normal IUP can be visualized by
ultrasonography with sensitivity approach-
ing 100%.'° Generally an intrauterine sac can
by visualized by abdominal ultrasound when
the serum B-hCG level is >6500 mIU/mL.""
Visualization with TVUS (the preferred mo-
dality) has been demonstrated when the se-
rum (-hCG level is as low as 1000 mIU/mL.""
However, the generally accepted cutoff range
is 1500 to 2500 mIU/mL, based on several
studies.'*'®* The absence of an IUP in a preg-
nant woman with pain or bleeding and a f3-
hCG level above the cutoff implies an ectopic
pregnancy' or a failing ITUP (spontaneous
abortion).

1 Serial -hCG levels. When the p-hCG
level is below the discriminatory cutoff, serial
B-hCG measurements every 2 to 3 days are
needed to assess viability of the pregnancy. A
“normal rise” of 3-hCG indicates early viable
pregnancy and “normal fall” indicates spon-
taneous abortion. An analysis of 287 women
with abdominal pain or vaginal bleeding who
ultimately had normal uterine pregnancies
found that the median slope for rise of 3-hCG
was 1.5 times (50% increase) in 1 day, and
2.24 times (124% rise) in 2 days.?' A rapid fall
in B-hCG is consistent with a miscarriage that
may resolve spontaneously. However, if the
B-hCG level does not decline by 21% to 35%
in 2 days, suspect ectopic pregnancy.?

Arrange for transvaginal ultrasound
TVUS is the imaging modality of choice for
diagnosis of ectopic pregnancy, with a sen-
sitivity of 87.0% to 99.0% and specificity of
94.0% to 99.9%.% Arrange for TVUS when a
women has abdominal pain or vaginal bleed-
ing and a positive urine pregnancy test, even
if the B-hCG level is lower than the discrimi-
natory cutoff of 1500 to 2500 mIU/mL.'*182
Ordering TVUS and (-hCG level at the same
time yields the best outcome for diagnosis,"
while varying the discriminatory zone alone
has not improved diagnosis.'®*

Other novel markers

The use of serum progesterone and other
novel markers such as inhibin A, activin A,
creatinine kinase, vascular endothelial
growth factor, and cancer antigen 125 in the
diagnosis of ectopic pregnancy has been
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median slope
for rise of B-hCG
was 1.5 times in
1 day and

2.24 times in

2 days.

680

studied extensively. To date, no single marker
has demonstrated high sensitivity and speci-
ficity in differentiating ectopic pregnancy.*
However, when the initial progesterone level
is <10 nmol/L (equivalent to 31.4 ng/mL) in a
woman with a PUL, the probability that she
will require any intervention is reported to be
low (4 cases out of 227 PUL cases).” Multiplex
tools to combine multiple biomarkers may
become available in the future.

Evacuation of uterine contents
When the B-hCG level is above the discrimi-
natory cutoff but no evidence of an extrauter-
ine or intrauterine pregnancy can be found
by TVUS, the patient likely has a failing IUP
or impending abortion. Some experts sug-
gest considering evaluation of the uterine
contents by dilation and curettage (D&C) or
manual vacuum extraction at this time, to dif-
ferentiate an abnormal intrauterine gestation
from an ectopic pregnancy. Barnhart found
that more than one-third of such cases were
due to a failed uterine pregnancy, not ectopic
pregnancy.®

If, after a D&C or manual extraction,
chorionic villi are not confirmed by patho-
logic examination of the uterine contents,
then treat as an ectopic pregnancy. Some
clinicians alternatively recommend check-
ing the B-hCG level again in 12 to 24 hours,
expecting 215% decline with a spontaneous
abortion.”” Alternatively, some recommend
using methotrexate (MTX) without D&C
to avoid unnecessary medical and surgical
treatment.”

CASE 1>

Helen's serum B-hCG level is 4500 mIU/mL, and
the TVUS image the next day shows an echo-
genic mass next to the right ovary—highly sus-
picious for ectopic pregnancy.

CASE2 »

Mary’s TVUS does not show any evidence of
IUP or any abnormality in either adnexa. Her
serum B-hCG level is 650 mIU/mL. She has a
PUL. Her FP informs her that she may have an
early normal pregnancy, a failed IUP, or an ec-
topic pregnancy. She agrees to have her serum
-hCG measured every 2 days. Her B-hCG level
increases to 1100, 2000, and 3500 mlU/mL,
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in 2, 4, and 6 days, respectively. TVUS on the
sixth day is still nondiagnostic.

Treatment of ectopic pregnancy:
Surgical vs medical

For hemodynamically unstable patients, lap-
arotomy is still the mainstay of therapy. How-
ever, with early diagnosis and a stable patient,
options are minimally invasive surgical in-
tervention via laparostomy or medical man-
agement with MTX in a single or multidose
regimen. Surgical and medical treatments
have comparable outcomes, as documented
by a Cochrane review.*®

The risk of recurrent ectopic pregnancy
after MTX treatment and salpingostomy is
similar—about 10%.*° Ipsilateral tubal pa-
tency as documented by hysterosalpingog-
raphy after MTX treatment or salpingostomy
was reported to be equal.?® Reproductive out-
comes after either treatment were similar, as
well.*

IWe recommend urgent referral for
OB/GYN consultation if the diagnosis of ec-
topic pregnancy is made by TVUS, since the
recommended treatment is laparoscopic
salpingostomy. In the case of a PUL, we rec-
ommend referral to an OB/GYN when the
serum B-hCG level is above the discrimina-
tory cutoff of 1500 to 2500 mIU/mL without
signs of IUP as seen by a gestational sac via
TVUS. When an urgent referral is not pos-
sible, initiate medical treatment. Regardless
of the treatment method, give anti-D immu-
noglobulin to any woman whose blood is
Rh negative (no D-antigen) and who has not
been sensitized to D-antigen.

Surgical management
Laparoscopic salpingostomy is the preferred
surgical treatment for ectopic pregnancy. A
Cochrane review meta-analysis of 35 random-
ized controlled trials (RCTs) on intervention
of ectopic pregnancy concluded that, com-
pared with laparotomy, laparoscopy results
in shorter operative time, less blood loss, less
analgesia, shorter hospital stays, and greater
cost effectiveness.”® Another meta-analysis of
15 RCTs concluded that laparoscopic salpin-
gostomy is the most cost-effective treatment
for ectopic pregnancy.*

CONTINUED ON PAGE 684
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TABLE

Monitoring methotrexate therapy for ectopic pregnancy

Obtain a complete blood count with differential and liver and renal function tests before

starting any regimen.
Regimen Surveillance
Single dose* Measure B-hCG level on Days 4 and 7:

Methotrexate, 50 mg/m? IM

If difference >15%, repeat weekly until undetectable
If difference <15%, repeat methotrexate dose and begin new Day 1

If fetal cardiac activity present on Day 7, repeat methotrexate dose
and begin new Day 1

Refer for surgical treatment if B-hCG level is not decreasing or fetal
cardiac activity persists after 3 methotrexate doses

2 dose

Methotrexate, 50 mg/m? IM, Days 0, 4

Follow up as for single-dose regimen

Multidose (up to 4 doses)

Methotrexate, 1 mg/kg IM, Days 1, 3,5, 7
Leucovorin, 0.1 mg/kg IM, Days 2, 4, 6, 8

Measure B-hCG level on Days 1, 3, 5, and 7

Continue alternate-day injections until 3-hCG level decreases >15% in
48 hours or 4 doses of methotrexate have been given. Then, weekly
B-hCG measurement until undetectable

B-hCG, beta-human chorionic gonadotropin; IM, intramuscularly.

*Preferred treatment if low initial B-hCG level.

Adapted from: Seeber BE, et al. Obstet Gynecol. 2006.”"

following:
o breastfeeding

deficiency
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Medical management with methotrexate
This folic acid antagonist is highly effective
in treating ectopic pregnancy, and is usually
given intramuscularly for this indication. Cli-
nicians who use this chemotherapeutic agent
must be familiar with its dosing regimen,
contraindications, and possible adverse ef-
fects. Multidose MTX is more effective than
surgery, but more expensive.*> Single-dose
MTX has a higher failure rate than laparo-
scopic salpingostomy, especially in patients
with higher $-hCG levels.*

1 The best candidate for medical ther-
apy is the woman who is asymptomatic,
motivated, and compliant. Absolute contra-
indications to single-dose MTX include the

e overt or lab evidence of immuno-

o alcoholism, alcoholic liver disease, or
other chronic liver disease

o preexisting blood dyscrasias, such as
bone marrow hypoplasia, leucopenia,
thrombocytopenia, or significant anemia

o known sensitivity for methotrexate

o acute pulmonary disease
o peptic ulcer disease
« hepatic, renal, or hematologic dysfunc-
tion, and several metabolic diseases.*®
1 Dosing regimen. The 3 general dosing
schemes of single dose, 2-dose, and multi-
dose (up to 4 doses) are shown in the TABLE.
These were recommended by the American
College of Obstetrician and Gynecologists
(ACOG).*
1Single dose vs multidose. The single-
dose treatment is easier to administer and
monitor and is most cost effective, but it may
have a higher failure rate than the multi-
dose regimens.? The best prognostic indica-
tor of successful treatment with single-dose
MTX is the initial 3-hCG level. The lower
the initial level, the higher the success rate.
The reported failure rate is 1.5% if the initial
B-hCG level is <1000 mIU/mL; 5.6% with
1000 to 2000 mIU/mL; 3.8% with 2000 to
5000 mIU/mL; and 14.3% with 5000 to
10,000 mIU/mL.** ACOG has outlined rela-
tive contraindications to single-dose MTX:
ectopic pregnancy larger than 3.5 cm and the
presence of fetal cardiac activity. Both cor-
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relate with an increased failure rate. Patients
with PUL and low (3-hCG levels are good can-
didates for single-dose MTX treatment.

Monitoring efficacy of treatment

Serum (3-hCGlevelsindicate response to med-
ical and surgical therapy. After salpingos-
tomy, the serum (3-hCG level declines rapidly
within the first 4 days, and then more gradu-
ally, with mean resolution occurring at about
20 days. In contrast, after single-dose MTX,
the mean serum (-hCG level increases for the
first 4 days and then gradually declines, with
a mean resolution at 27 days.* The guideline
for surveillance is shown in the TABLE.

CASE 1>

The FP counsels Helen on the risks and ben-
efits of surgery and MTX treatment for her
ectopic pregnancy, and she elects to have a
laparoscopic salpingostomy. The FP refers
Helen to an OB/GYN via the emergency de-
partment on the same day. Helen does well.
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After the surgery, her 3-hCG is monitored ev-
ery 2 days until it decreases to 1000 mIU/mL,
then every week until it is negative.

CASE 2>

The FP advises Mary that an OB/GYN would
likely recommend a D&C for her PUL, as her
B-hCG level is above the discriminatory cut-
off and the TVUS does not show a viable IUP.
After discussing MTX treatment and manual
vacuum aspiration of the uterine contents,
Mary elects to have the MTX treatment and re-
ceives the 2-dose protocol. Her 3-hCG level is
4210 mlU/mL on Day 1—higher than her
level prior to the methotrexate treatment,
but expected. Levels drop to 3635, 3102, and
2214 miU/mL on Days 4, 7, and 10, respectively.
Mary receives weekly surveillance until her lev-
el decreases to 0, which it did in a month. JFP
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ST. JOSEPH
HOSPITAL

Southern New Hampshire

Family Practice Physicians...In Nashua we can make your
practice perfect! Enjoy four-season recreation with no sales
or income tax. Relax in a safe family setting close to Boston,
mountains and seacoast. We are looking for an outstanding,
experienced BC/FP to take over established panel doing out-
patient primary care (no obstetrics) in one of our busy, five
area practices. Join our outstanding single-specialty group
with excellent referral relationships. Benefit from a team-
oriented work environment with a 1:14 Call, after hours nurse
triage service and Hospitalist support. Affiliate with a progres-
sive community hospital providing state-of-the-art diagnostic
services and a high quality “Magnet status” nursing staff. Re-
ceive an attractive salary with excellent benefits and incentive
opportunity. Check us out at www.stjosephhospital.com.

For additional information or to submit your CV contact:

GREAT FALLS

Q)\W%CLINIC

Family Medicine Physician

The Great Falls Clinic seeks a board eligible/board
certified family medicine physician interested in
building a thriving practice in Great Falls, Montana. This
opportunity is primarily outpatient. Benefits include a
competitive salary with ability to achieve production
bonuses quickly, short partnership track, moving
allowance, vacation, sick leave, CME allowance,
insurance and 401K. The Clinic is an innovative
multi-specialty group providing primary care, related
secondary care and urgent care services.

Great Falls, Montana offers an enviable quality of life
rich with outdoor activities, culture, and top ranked
schools. Premium dry-powder skiing, world-class fly
fishing, and a family-friendly environment make our
community an ideal place to work and play.

For more information, please contact Geannine
Purpura at: geannine.purpura@gfclinic.com or visit
us at www.gfclinic.com.
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