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CASE DESCRIPTION

A sexually active 50-year-old woman with a his-
tory of hypothyroidism and a family history re-
markable for cancer presented to her primary
care physician with complaints of constipation
and abdominal cramping. The patient had been
amenorrheic for 28 months and, although some
intermittent spot bleeding had occured, was as-
sumed menopausal. Because of ovarian cancer
concerns, quantitative serum human chorionic
gonadotropin (hCG)5 and α-fetoprotein tests
were performed; liver function, steroid hor-
mones, and pituitary gonadotropins were also
evaluated (Table 1). The increased hCG (16 IU/L;
reference interval: <3 IU/L) was concerning and
the laboratory was consulted. Analysis of the
hCG concentration on a different manufactur-
er's assay and platform produced consistent re-
sults (Table 2). In addition, 1 month before this
presentation, the patient's hCG concentration,
measured by a different laboratory on a third
manufacturer assay/platform, was 13 IU/L. The
hCG concentration recovered linearly after a
2-fold dilution and was not affected by treatment
with a heterophile blocking tube. Urine hCG was
negative when assayed on a qualitative point-of-
care device. With the exception of increased thy-

roid-stimulating hormone (TSH) (7.486 mIU/L;
reference interval: 0.400–5.000 mIU/L) and
follicle-stimulating hormone (FSH) (129 IU/L; ref-
erence interval: 16–110), all other laboratory
tests were normal. Abdominal and pelvic ultra-
sound revealed no obvious abnormalities.

DISCUSSION

hCG is a heterodimeric glycoprotein secreted by
the synctiotrophoblastic cells of the placenta that
plays a key role in maintaining the corpus luteum
and stimulating progesterone synthesis (1). As
such, the hormone is most commonly used as an
indicator of pregnancy. In a normal intrauterine
pregnancy, hCG doubles every 36–48 h until peak-
ing between 8 and 11 weeks of gestation. After
delivery, hCG decreases rapidly and is generally
undetectable after 21 days (2). Because of its spec-
ificity, hCG is also commonly used to confirm the
removal of all residual fetal tissue after abnormal
pregnancies or early termination, especially in sce-
narios that leave the patient at risk for gestational
trophoblastic disease (GTD). Aberrant hCG expres-
sion has been indicated in GTD, germ cell tumors,
and othermalignancies, but no commercially avail-
able hCG assay is currently cleared by the Food
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and Drug Administration for use as a tumor
marker.
False-positive hCG results can be generalized

into 2 different categories: analytical and physio-
logical. Analytical false-positive results are usually
the first thing to be investigated in suspicious
cases such as this. Interfering (or so-called “hete-
rophile”) antibodies react with reagent antibodies,
bridging the solid-phase and detection antibodies
to produce an erroneously increased result (3). In
this case, interference by antireagent antibodies
was not supported based on multiple studies (Ta-
ble 2). First, the specimen retained consistent hCG
immunoreactivity when analyzed on multiple plat-
forms by different manufacturers. Second, the
specimen diluted linearly. Third, when treated with
a heterophile blocking tube, the hCG immunoreac-
tivity was unchanged. The combination of these
results does not completely rule out endogenous
interfering antibodies, but it does make their pres-
ence unlikely. In patients with normal renal func-

tion, a paired urine sample with detectable hCG
would almost definitively rule out interfering anti-
bodies. Here, the patient's urine hCG was negative
using a qualitative point-of-care device. This result
was not unexpected, though, given the inferior an-
alytical sensitivities of these devices, making them
susceptible to false-negative results at low urine
hCG concentrations (4, 5). Interestingly, detector-
specific false-positive hCG results have also been
reported, but not for the specific assays used here
(6, 7). Many of the approaches described here to
rule out analytical false-positive hCG results have
been described as a best practice by The American
College of Obstetricians and Gynecologists (8).
Physiologically, increased hCG has been dem-

onstrated in peri- and postmenopausal women
with no detectable placental source of hCG (9).
The hypothesis is that declining ovarian function
leads to pituitary hyperstimulation (10). As a re-
sult, unusually high concentrations of FSH, and
somewhat unexpectedly, hCG, are released from
the gonadotropic cells of the pituitary. In 2008,
Gronowski et al. (11) evaluated nearly 4500 se-
rum hCG results for women 41–55 years of age
across 7 testing centers. All samples with hCG
concentrations between 5 and 14 IU/L were fur-
ther investigated for their FSH concentration
and likelihood of placental hCG. The team found
that an FSH concentration never exceeded 45
IU/L when the hCG was placental in origin (i.e.,

Table 1. Laboratory results upon presentation.

Test Result (reference interval)
α-Fetoprotein, ng/mL 5.6 (<8.4)

hCG, IU/L 16 (<3)
Aspartate aminotransferase, IU/L 30 (9–38)
Alanine aminotransferase, IU/L 22 (7–33)

TSH, mIU/L 7.486 (0.400–5.000)
Estradiol (E2), pmol/L 52 (<90, postmenopausal)
Testosterone, nmol/L 0.2 (<1.8)

Sex hormone–binding globulin, nmol/L 79.3 (20–180)
FSH, IU/L 129 (16–110, postmenopausal)

Table 2. Laboratory workup for elevated hCG.

Test Result
hCG (platform 1) 16 IU/L
hCG (platform 2) 13 IU/L
hCG (platform 3) 14 IU/L
Dilution (×2) 15 IU/L
Scantibodies 14 IU/L

hCG (urine, qualitative) Negative
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negative predictive value 100%). Here, the FSH
concentration was 129 IU/L and therefore highly
indicative of pituitary hCG. The pituitary source
could have been further supported by demon-
strating hCG suppression upon treatment with
estrogen-progesterone hormone replacement
therapy (12). Similarly, reference interval studies
also support this hypothesis because, as both
women and men age, the distribution of hCG
concentrations increases (13).
The patient's abdominal pain spontaneously re-

solved with no identified etiology. Consultation
with the laboratory, along with an unremarkable
ultrasound, assuaged the patient's concerns over
the detectable hCG results. Because there was no
long-term follow-upwith this specific patient, there
could still be a chance of a rare underlying malig-
nancy. For highly suspicious cases, a physician
may choose to include regular follow-ups and
surveillance (14).
While frequently ordered during preoperative or

pretreatment evaluation, the need for hCG quan-
tification in this patient was questionable and
probably led to unnecessary work-up and anxiety.
In general, hCG should not be used to screen for
cancer in the setting of nonspecific symptoms. It is
essential for malignancies to be determined clini-
cally and not assumed based on biochemical evi-
dence alone (15). Proper use of laboratory tests,
even those as commonly ordered as hCG, is a crit-
ical component to optimal healthcare. In this case,
it would be helpful for the laboratory either to have
provided age- or reproductive status–specific ref-
erence intervals or to have appended a result com-
ment indicating that hCG can be detectable in peri-
and postmenopausal women.

SUMMARY

Mild but persistent hCG elevations in nonpreg-
nant peri- and postmenopausal women can be
confounding, leading to inappropriate patient
management. Measurement of FSH is a rapid and
convenient way to rule out hCG of placental origin
in such patients. While hCG can also be from tro-
phoblastic tumors, germ cell tumors, and other
cancers, it has limited utility as a screening tool for
these conditions.
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TAKEAWAYS

• Pituitary hyperstimulation can lead to
increased hCG in peri- and postmeno-
pausal women.

• The increase in hCG is physiological
and not an analytical interference.

• Measuring FSH can be useful to inves-
tigate increased hCG in these patients,
since increased FSH supports a non-
placental source of hCG.

• Persistently low hCG can also be due to
GTD, but should be supported by clini-
cal findings andnot based onbiochem-
ical evidence alone.

• Laboratories should consider re-
porting age- or reproductive status–
specific hCG reference intervals to
aid proper interpretation of detect-
able hCG results in peri- and post-
menopausal women.
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