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Objective: To report three cases of viable intrauterine pregnancies after embryo transfer with lower quantitative human chorionic
gonadotropin (hCG) rates of rise than that expected in 99% of normal intrauterine pregnancies, based on current guidelines.
Design: Case series.
Setting: Tertiary care center.
Patient(s): Three patients underwent in vitro fertilization for ovulatory dysfunction or male factor infertility and had successful live
births after an unusually low rate of hCG rise following embryo transfer.
Intervention(s): In vitro fertilization was utilized for all three patients.
Main Outcome Measure(s): Serial hCG levels.
Result(s): Three cases of abnormally rising hCG levels were described. All cases presented achieved pregnancy through assisted repro-
ductive technologies. The lowest documented rate of rise for each case, over 48 hours, was 22.1%, 23.3%, and 26.9%. All three cases
resulted in live births. Literature on this topic was reviewed.
Conclusion(s): Based on the cases presented, we recommend conservative management for patients found to have abnormally low rise
hCG levels after embryo transfer; a high clinical suspicion for ectopic pregnancy should be maintained. (Fertil Steril Rep� 2021;2:
129–32. �2021 by American Society for Reproductive Medicine.)
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Discuss: You can discuss this article with its authors and other readers at https://www.fertstertdialog.com/posts/xfre-d-20-00177
A ccurate diagnosis of an early
intrauterine pregnancy, with
or without viability, or an

ectopic pregnancy is essential for
appropriate management to maximize
positive outcomes and minimize harm.
Misdiagnosis can lead to either inter-
ruption of a desired viable pregnancy
or an untreated ectopic pregnancy at
risk of rupture. To aid in diagnosis, cli-
nicians use clinical signs and symp-
toms, serial human chorionic
gonadotropin (hCG) levels, and ultra-
sound criteria. In March 2018, es pre-
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sented, we recommend conservative
management for patients found to
have abnormally low ris ACOG Practice
Bulletin 191 cited a
multicenter retrospective study of
285 women that published revised
and lower thresholds for the rate at
which hCG increase could be consid-
ered consistent with possible viability
(1, 2). These values depended on the
initial hCG level; 49% for hCG <1,500
mIU/mL, 40% for hCG 1,500–3,000
mIU/mL, and 33% for hCG >3,000
mIU/mL (2). We described three cases
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of viable intrauterine pregnancy after
embryo transfer with a lower hCG rate
of rise than that seen in 99% of viable
intrauterine pregnancies (3).

Currently, the same hCG thresholds
are often used to establish pregnancy
viability regardless of the method of
achieving pregnancy (4). One previous
study reported rates of rise as low as
30% measured 48 hours apart in 391
women who underwent in vitro fertil-
ization (IVF) and were later found to
have a viable intrauterine pregnancy
(5). Our case series reports even lower
rates of rise than has been previously
described in patients following embryo
transfer.
CASE REPORT
All patients consented to the publica-
tion of their case. All reported hCG
changes are over a 48-hour period.
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ORIGINAL ARTICLE: CASE REPORTS
Case 1

This patient, 30 years old and G1P0 with a history significant
for polycystic ovary syndrome with chronic anovulation, un-
derwent four cycles of ovulation induction with intrauterine
insemination and ultimately IVF with intracytoplasmic sperm
injection (ICSI). On the day of transfer, a thawed single 5AA
blastocyst, as defined by the Gardner blastocyst grading sys-
tem, was transferred. Nine days after the embryo transfer, her
hCG level was 131 mIU/mL. Forty-eight hours later, her hCG
level was 160 mIU/mL, a 22.1% increase. Measurement of her
hCG level was repeated 48 hours later, at which time it had
risen to 225 mIU/mL, a 40.6% increase. A repeat hCG mea-
surement and ultrasound were completed 1 week later, at
approximately 5 weeks and 4 days gestation. At that time,
the patient’s hCG level was 2,778 mIU/mL, and an intrauter-
ine gestational sac with yolk sac was visualized. The patient
continued hormonal supplementation throughout this time,
and a repeat ultrasound at 7 weeks and 6 days gestation
confirmed a viable intrauterine pregnancy. She reported
vaginal spotting at 11 weeks and 0 days, which resolved
without consequence. Her antenatal course was notable for
gestational hypertension for which she underwent induction
of labor and ultimately had an emergency cesarean delivery
for fetal indications, delivering a male neonate with a birth
weight of 3850 g at 40 weeks and 5 days.
Case 2

This patient was 36 years old and G3P0020 with a history of
class I obesity (body mass index 35.6), male factor infertility,
and one previous spontaneous pregnancy that resulted in
early pregnancy loss. She previously completed two oocyte
retrievals and one embryo transfer that resulted in a biochem-
ical pregnancy. She then underwent transfer of a cryopre-
served 4AA euploid blastocyst. Nine days after embryo
transfer, her hCG level was 30 mIU/mL. Forty-eight hours
later, her hCG level had risen to 37 mIU/mL, a 23.3% increase.
Several hCG measurements repeated every 48 hours after the
result of 37 mIU/mL was obtained showed an appropriate rise
to 74 mIU/mL and then to 190 mIU/mL, a 100% and 156.8%
increase, respectively. Expectant management was pursued.
At 5 weeks and 6 days gestation by embryo transfer dating,
ultrasound scan confirmed a viable intrauterine pregnancy.
An ultrasound scan was repeated at 7 weeks and 5 days gesta-
tion and revealed appropriate growth and positive cardiac ac-
tivity. She reported intermittent vaginal bleeding until 21
weeks gestation that resolved without consequence. Ulti-
mately, she underwent induction of labor at 37 weeks and 5
days for gestational hypertension and had an uncomplicated
vaginal delivery of a male neonate weighing 3,883 g.
Case 3

This patient was 34 years old, G3P1011, with a history of male
factor infertility and two previous pregnancies with a prior
partner; she underwent IVF with testicular epididymal sperm
extraction and ICSI. On the day of transfer, a single fresh 4AA
blastocyst was transferred. Her hCG level was 73 mIU/mL 9
days after embryo transfer and rose to 108 mIU/mL 48 hours
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later, a 47.9% increase. Given this borderline rise, measure-
ment of her hCG level was repeated 48 hours later, showing
a rise to 137 mIU/mL, a 26.9% increase, and again 48 hours
later, showing a 35.8% rise to an hCG level of 186 mIU/mL.
At this point, hormonal supplementation was discontinued
and hCG measurement was repeated 48 hours later, this
time rising from 186 mIU/mL to 371 mIU/mL, a 99.5% in-
crease. Hormonal supplementation was restarted and an ul-
trasound scan was performed at approximately 5 weeks and
2 days gestation that showed no evidence of intrauterine or
ectopic pregnancy. Her next ultrasound, performed at the pa-
tient’s request at 5 weeks and 6 days gestation, showed a very
small intrauterine gestational sac versus pseudosac with a size
consistent with 4 weeks and 3 days gestation; at this time her
hCG level was 1,614 mIU/mL. At 8 weeks and 1 day gestation,
a repeat ultrasound scan revealed a viable intrauterine preg-
nancy. She reported vaginal bleeding at 12 and 13 weeks
gestation. Ultimately, she had a cesarean delivery at 39 weeks
and 3 days for fetal indications. She delivered a viable 3,100 g
female neonate who was ultimately diagnosed with Apert
syndrome.
DISCUSSION
Women who pursue IVF have highly desired pregnancies but
are also at higher risk for ectopic pregnancy, making abnor-
mally rising hCG levels challenging to navigate for patients
and providers alike. The cases presented highlight the need
for caution in responding to abnormally rising hCG levels
in patients after embryo transfer as conclusions of abnormal
pregnancy may not be valid.

The caution required for interpretation of hCG levels in
early pregnancy has been highlighted in recent publications;
one case report noted a healthy live birth with a very low hCG
level after embryo transfer and most notably, an ACOG prac-
tice bulletin recommended lower cutoffs for the rate of hCG
rise and differing recommendations based on hCG level (1,
6). Relevant to the early pregnancies presented here, almost
all viable intrauterine pregnancies will have a minimal 48-
hour rate of increase of 49% for hCG levels <1,500 (1). Other
investigators suggest even lower thresholds for a rate of hCG
rise, citing increases of 30% or 35% associated with viable
pregnancies (5, 7). Abnormal rates of rise have also been
observed and reported in multiple embryo transfers but
were less likely in single embryo transfers (8).

Similarly, ultrasound guidelines have become more con-
servative with the goal of preserving a desired viable intra-
uterine pregnancy. Recent data suggested broadening the
discriminatory zone for hCG level from 1,500 to 3,500 mIU/
mL, crown-rump length from 6 mm to 5.3 mm, gestational
sac size from >20 mm to 25 mm, and days between scans
from 7 to 14 to decrease the number of false positives leading
to disruption of a normal pregnancy (9, 10).

A recently published study found that 99% of normal ges-
tations will have a rise of at least 49% over 48 hours. The in-
vestigators clarify that this is not the threshold for viability
(3). Our series highlights patients within this 1% of viable ges-
tations who do not have the anticipated rate of rise of >49%
over 2 days. These cases were identified from a 3-year period
VOL. 2 NO. 1 / MARCH 2021



FIGURE 1

The human chorionic gonadotropin (hCG) level percent increases in
the three patients. aMinimal rate of rise (49%) for 99% of viable
intrauterine pregnancies with starting hCG level <1,500 mIU/mL.
Rauchfuss. Abnormal rate of hCG rise. Fertil Steril Rep 2021.

FIGURE 2

The human chorionic gonadotropin (hCG) level concentration change
over time in the three patients.
Rauchfuss. Abnormal rate of hCG rise. Fertil Steril Rep 2021.

Fertil Steril Rep®
of time in amoderately sized assisted reproductive technology
(ART) program that completes approximately 400 transfers
per year with an ongoing pregnancy rate of 40%. Therefore,
these patients represent approximately 0.6% of this clinic’s
total population. The lowest documented rate of increase for
each case, collected 48 hours apart, was 22.1%, 23.3%, and
26.9%, respectively. Importantly, the initial levels were all
<500 mIU/mL (131, 30, and 108 mIU/mL in cases 1, 2, and
3, respectively) (Fig. 1). A study by Morse et al. (7) in 2012
found that hCG levels <500 mIU/mL were exceptions to the
defined increase pattern.

Embryo biopsy previously showed an association with
lower initial hCG levels, although an abnormal trend in the
rate of hCG rise has not been reported. Although one of the
cases presented involved transfer of a euploid embryo, we
do not think that this embryo biopsy explains the low rate
of hCG rise after successful implantation (11). Each patient
underwent elective single embryo transfer, so the likelihood
of a vanishing twin to explain the abnormal rates of hCG
rise was low.

There is a chance that the hCG assay reported erroneous
measurements that could account for the low rates of rise in
these cases. The hCG levels reported were obtained from the
Cobas e immunoassay analyzer (Roche Diagnostics, Indian-
apolis, IN) using the sandwich principle. The intra-assay
coefficient of variability ranged from 1.9% to 3.1%. The
inter-assay coefficient of variability ranged from 1.7% to
5.5%. Because of this level of precision, there is a low
probability that the observed rates of rise were due to hCG
measurement error.

Compounding the uncertainty in the expected hCG rise in
early pregnancy is the possible missed diagnosis of ectopic
pregnancy or misdiagnosis of a nonviable pregnancy. hCG
levels are used to reassure patients and providers of a viable
intrauterine pregnancy; however, there are no established
hCG levels or trends that differentiate an ectopic pregnancy
from a failing intrauterine pregnancy. To aid in diagnosis,
clinical correlation is recommended, taking into account
VOL. 2 NO. 1 / MARCH 2021
vaginal bleeding, uterine cramping, or acute abdominal
pain. However, these symptoms may occur in both ectopic
and intrauterine pregnancies that result in loss or live birth.
A missed ectopic pregnancy can rupture, leading to the
need for surgery and possible death. Rupture of an ectopic
pregnancy can occur with very low hCG levels (12, 13). How-
ever, treating an unidentified intrauterine pregnancy as an
ectopic pregnancy can lead to pregnancy loss, complications,
and birth defects (10).

Accurate diagnosis is especially important in patients
who have undergone ART, as these pregnancies are highly
desired but the patients are at a higher risk of ectopic preg-
nancy (14). For patients who have undergone ART, there is
an added clinical decision point of continuing or discontinu-
ing luteal phase support. If hCG levels are thought to be
abnormally rising, some practitioners could withdraw luteal
phase support, which would then confound results or lead
to miscarriage of otherwise viable and desired pregnancies.
With so much at stake in the event of a misdiagnosis of an
early viable pregnancy or ectopic pregnancy, more studies
are needed to aid in determination of an appropriate hCG
rise for patients who undergo IVF. Based on the cases pre-
sented, we recommend conservative management and
continuation of luteal phase support for patients who are
found to have abnormally rising hCG levels, particularly if
the initial value is<500 mIU/mL, after embryo transfer while
maintaining high clinical suspicion for ectopic pregnancy.

In conclusion, based on the cases presented, we recom-
mend conservative management when following patients
with abnormally rising hCG levels after embryo transfer while
maintaining a high clinical suspicion for ectopic pregnancy.
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