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Case report

The “hook effect” causing a negative pregnancy test in a patient with an
advanced molar pregnancy
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1. Introduction

Complete molar pregnancy is estimated to occur once in every
1000–1500 pregnancies. It most commonly presents with vaginal
bleeding between 6 and 16 weeks gestation in approximately 80–90%
of cases. The other classic clinical signs and symptoms, such as uterine
enlargement greater than expected for gestation dates, hyperemesis,
and medical complications, such as pregnancy induced hypertension,
clinical hyperthyroidism and respiratory insufficiency, occur less fre-
quently in recent years. This has been a result of earlier diagnosis from
increased availability of ultrasonography and accurate tests for mea-
surement of human chorionic gonadotropin (hCG) (Lurain, 2010;
Berkowitz et al., 2014; Soto-Wright et al., 1995).

Molar pregnancies are more commonly associated with markedly
elevated hCG levels, with approximately 50% of patients having hCG
levels> 100,000 mIU/mL (Lurain, 2010; Berkowitz et al., 2014). At
serum levels of hCG above 500,000 mIU/mL, a “hook effect” can occur,
resulting in an artificially low or negative value when using the current
commercially available immunometric hCG assays (Yeung and Cheung,
2014; Mori and Lurain, 2015). We report a case of a complete mole and
normal fetus twin gestation where the diagnosis was delayed by a ne-
gative pregnancy test due to the “hook effect,” resulting in life-threa-
tening complications.

2. Case

A 34-year-old gravida 3 para 1011 initially presented to another
medical center with 4 weeks of palpitations, diaphoresis, difficulty
breathing, worsening lower extremity edema, and persistent nausea and
vomiting. She had a negative urine pregnancy test, her LMP was un-
known due to irregular menses. She was diagnosed with thyroid storm
that required hospitalization for further management. She was treated
with methimazole 10 mg daily and propranolol 60 mg QID with stabi-
lization of her condition and discharged for outpatient follow up.

At presentation to our emergency department six days later, she
continued to report worsening symptoms with irregular bleeding,
nausea, and vomiting. Her vital signs were significant for a blood
pressure of 190/110, heart rate of 105, and oxygen saturation of 98%

on room air. Physical exam was notable for tachycardia with no
murmur, 3+ bilateral lower extremity edema to her low back, and an
enlarged irregular-shaped abdomen with a tender abdominal-pelvic
mass. Labs included a negative urine pregnancy test, urinalysis > 300
mg/dL protein, uric acid 7.2 md/dL, LDH 221 U/L, Hgb 11.0 g/dL, Hct
33.9%, WBC 8.1 K/UL, platelets 288 K/UL, TSH 0.16 uIU/mL, and free
T4 1.8 ng/dL. A bedside abdominal ultrasound showed a 13-week fetus
with a large placenta and gynecology was consulted. On pelvic exam,
there was scant blood in the vaginal vault and the uterus was enlarged
to 28 weeks gestational size. A serum hCG after proper dilution
was> 900,000 mIU/mL. A formal sonogram showed a nonviable fetus
at 13 weeks, a large amount of amniotic fluid, and a disproportionately
large hydropic placenta with diffuse cystic interfaces (Fig. 1).

With a presumed twin mole-nonviable fetus pregnancy, she under-
went suction evacuation with appropriate thyroid and beta-receptor
blockade. Prior to the procedure blood products and uterotonics were
available. An arterial line and a triple lumen central venous catheter
were placed. The cervix was injected with 5000 units of vasopressin in
20 cm3 of 1% lidocaine. Under ultrasound guidance, the cervix was
dilated to allow insertion of a 14 mm curved cannula and an in-
travenous pitocin infusion was started at 17 U/h. Four minutes after
suction was applied in the uterus her oxygen saturation dropped to 87%
and she became hypotensive with no arterial line waveform, although
carotid pulses were palpable. Vital signs normalized with bag ventila-
tion, epinephrine, calcium gluconate, intravenous fluids, and sodium
bicarbonate. The suction curettage was completed to evacuate all the
intra-uterine contents.

She was admitted to the intensive care unit intubated. A transeso-
phageal echocardiogram revealed global reduced cardiac function. A
nitroprusside drip was started for blood pressure control, initially at
1 mcg/kg/min and titrated to 2.5 mcg/kg/min. She received multiple
blood transfusions because labs suggested a coagulopathy; Hgb down-
trended from 11.0 to 7.4 g/dL, platelets nadired at 59 K/UL, and fi-
brinogen fell to 132 mg/dL. Once stabilized, she was transferred out of
intensive care two days after her procedure. She was discharged home
the following day on carvedilol 50 mg BID and methimazole 5 mg daily
for 3 weeks. At her follow-up visit, carvedilol and methimazole were
discontinued and she was started on oral contraceptive pills. Bi-weekly
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hCG levels downtrended to 1 mIU/mL at 15 weeks postoperatively and
she continued to do well. Pathology on the uterine contents showed a
12–13 week fetus and a complete hydatidiform mole.

3. Discussion

With the increasing availability of rapid, accurate tests for the de-
tection of hCG to diagnose pregnancy and the use of early ultrasound
examination, molar pregnancy is now typically discovered in the first
trimester before the classic clinical signs and symptoms develop
(Lurain, 2010; Berkowitz et al., 2014). Comparison of clinical pre-
sentation of complete hydatidiform moles from 1988–1993 to
1965–1975 at the New England Trophoblastic Disease Center revealed
a decrease in vaginal bleeding (97% to 84%), hyperemesis (26% to 8%),
uterine size greater than dates (51% to 28%), anemia (54% to 5%),
preeclampsia (27% to 1.3%), hyperthyroidism (7% to 0), and re-
spiratory distress (2% to 0). This was the result of earlier first trimester
diagnosis, which increased from 47% to 84% between the study periods
(Soto-Wright et al., 1995). Delay in diagnosis of a molar pregnancy in
our patient as a result of a falsely negative pregnancy test due to the
“hook effect” led to life threatening complications.

The “hook effect” resulting in a false negative pregnancy test can
occur with high hCG levels typically associated with advanced molar
pregnancies (Yeung and Cheung, 2014; Mori and Lurain, 2015). All
current commercially available hCG tests are two-site noncompetitive
immunometric assays, also known as “sandwich” assays. When hCG is
present, it is immobilized or captured by the capture antibody and then
labeled by a tracer or signal antibody. As a result, hCG molecules link
up both immobilized (capture) and tracer (signal) antibody to form a
sandwich (immobilized-hCG-tracer antibody). After washing away ex-
cess material, the amount of now immobilized label is measured and is
directly proportional to the amount of hCG joining the sandwiches to-
gether. The hCG level in the sample is then obtained by comparing the
amount of tracer signal in the sample to a standard hCG concentration
curve (Fig. 2A) (Griffey et al., 2013).

At very high serum levels of hCG, usually above 500,000 mIU/mL,
both the capture and tracer antibodies used in the immunometric assays
become simultaneously saturated preventing binding of the two to
create a sandwich. Since the non-sandwiched tracer antibodies are
washed away with the excess material, the hCG test will be negative
(Fig. 2B) (Griffey et al., 2013). The sensitivity of most hCG assays are
set to the normal pregnancy hCG range at 8 to 11 weeks of about
25,000 to 250,000 mIU/mL. If a diagnosis of gestational trophoblastic
disease associated with a higher hCG level is suspected, this should be
communicated to the laboratory so that the hCG assay will be per-
formed on a diluted sample.

Thyroid storm is now a rare but life-threatening complication of a
complete molar pregnancy. Our patient exhibited some of the classic

symptoms of clinical hyperthyroidism with diaphoresis, palpitations,
dyspnea, nausea and vomiting, and edema indicative of cardiac failure.
Although she was treated with both an antithyroid drug and beta
blocker, she developed cardiovascular collapse during molar evacua-
tion requiring blood pressure support and prolonged mechanical ven-
tilation. Her condition rapidly improved over a few days after removing
the precipitating event – the molar pregnancy.

The symptoms of hyperthyroidism associated with hydatidiform
moles are caused by the high concentration of hCG acting on the
thyroid TSH receptors and inducing release of thyroid hormones.
Although the usual potency of hCG for TSH receptors is 4000 times less
than TSH, the hCG produced by hydatidiform moles has more thyro-
tropic activity compared with hCG in normal pregnancy. This enhanced
thyrotropic activity of hCG in conjunction with relatively high hCG
levels, usually in excess of 100,000 mIU/mL, accounts for the clinical
manifestations of hyperthyroidism observed in some patients with
complete molar pregnancy (Walkington et al., 2011).

Twin gestations with a complete mole and coexistant normal fetus,
such as occurred in our patient, are estimated to occur once in every
22,000 to 100,000 pregnancies and are associated with increased ob-
stetrical complications, such as bleeding, hyperemesis, preeclampsia,
and hyperthyroidism (Sebire et al., 2002). This is probably related to
the diagnosis of twin mole/fetus pregnancies at later gestational ages
with larger uteri and higher hCG levels than singleton complete moles.
Also, patients with twin mole/fetus pregnancies who develop medical
or obstetrical complications are more likely to experience fetal demise.
Data are conflicting, however, whether twin pregnancies with complete
mole and coexisting fetus are at increased risk of developing postmolar
gestational trophoblastic neoplasia.

In summary, our patient exhibited several complications of molar
pregnancy: twin complete mole/normal fetus pregnancy, life-threa-
tening hyperthyroidism, and a false negative pregnancy test. Twin
mole/fetus pregnancies are typically diagnosed at a later gestation re-
sulting in more obstetrical complications, larger uteri, and high hCG
levels. Delay in diagnosis due to a false negative pregnancy test related
to the “hook effect” resulted in thyroid storm in our patient. A heigh-
tened awareness of the analytical limitations of hCG immunoassays and
exercise of clinical judgment based on patient symptoms, physical ex-
amination, and other laboratory tests are essential to prevent mis-
diagnosis with subsequent mismanagement and improve patient out-
comes.
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Fig. 1. Ultrasound of 13 week fetus and complete mole.

Fig. 2. Sandwich assay schematic demonstrating a normal positive hCG test (A) where
intact hCG molecule is recognized by both fixed and free-floating antibodies with a re-
porter label and a false negative hCG test due to the hook-effect (B) where excess hCG
saturates both fixed and free-floating antibodies preventing sandwich formation (Griffey
et al., 2013).
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Patient consent

Written informed consent was obtained from the patient for pub-
lication of this case report and accompanying images. A copy of the
written consent is available for review by the Editor-in-Chief of this
journal on request.
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