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Background: In the emergency and urgent care setting, point-of-care (POC) human chorionic gonad-
otropin (hCG) testing is a clinical tool used to determine pregnancy status for risk assessment of
potentially fetotoxic treatments and procedures in female patients of child-bearing age.
Methods:We reassayed a cohort of remnant blood samples (n = 283; hCG concentrations, <1 mIU/mL
to 10–157500 mIU/mL) previously analyzed using a reference laboratory hCG immunoassay (Roche
Elecsys) with a novel Food andDrugAdministration-cleared rapid hCGPOCassay, theNOWDiagnostics'
ADEXUSDx™, to assess performance of the rapid test.
Results:Weobtained the following characteristics comparedwith the reference laboratory hCG values
at <1 mIU/mL and from 10 to 157500 mIU/mL: sensitivity, 97.6%; specificity, 99.1% (positive predictive
value, 99.4%; negative predictive value, 96.6%).
Conclusions: The hCG point-of-care test assayed in this study accurately identified blood samples with
hCG levels >10 mIU/mL. Because of its rapid turnaround time and ease of use, further field testing in
the clinical setting is warranted.

IMPACT STATEMENT
The NOWDiagnostics' ADEXUSDx™ point-of-care (POC) tool is a rapid, Food and Drug

Administration-cleared, POC human chorionic gonadotropin (hCG) assay that accurately and rap-
idly (10 min) identified hCG-positive blood samples >10mIU/mL. The use of blood instead of urine,
the decreased time to diagnosis, and the improved lower limit of detection (10 vs 20 mIU/mL) are
key factors that could translate to improved clinical outcomes associated with missed or delayed
diagnosis. The ease of use and added sensitivity could lead to improved healthcare delivery to
women of child-bearing age, particularly in resource-limited settings.
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Human chorionic gonadotropin (hCG)2 is an um-
brella term that refers to 5 protein molecules with
a common amino acid backbone but highly vari-
able 3-dimensional structure (1). Themost broadly
clinically impactful isoform of hCG is produced
by syncytiotrophoblasts during pregnancy and is
known as the pregnancy hormone. hCG-based
pregnancy tests were first introduced in the 1920s
and have evolved from animal-based tests to
antibody-based tests that can be performed quan-
titatively in a clinical laboratory or qualitatively at
home. Both quantitative and qualitative tests rely
on the fact that hCG levels from plasma and urine
are sensitive and specific markers of pregnancy.
Serial hCG levels can also be used to monitor
missed abortion, obstetric complications, and ges-
tational trophoblastic disease. In clinics and medi-
cal centers across the world, urine or plasma-
based hCG immunoassays are conducted to
determine pregnancy status and assess risk be-
fore surgery, medical procedures, or radiographs
(2). A delayed or inaccurate diagnosis can lead to
significant morbidity, mortality, and unnecessarily
increased healthcare costs. Although urine hCG
tests generally have a low false-negative rate, fail-
ure to detect pregnancy can lead to missed diag-
nosis of ectopic pregnancy, which can lead to
significant delays in treatment (3). Urine-based
point-of-care (POC) hCG tests can cause delayed
emergency department transit times because of
difficulties in producing urine samples, especially
in thosewith traumaor patientswhohave lost con-
sciousness (4). Rapid blood-based POC tests are
emerging adjunct tools aimed to improve on some
of the limitations of urine-based POC assays.
Therefore, we conducted a study to determine the
utility of a rapid blood-based POC test using the
NOWDiagnostics' ADEXUSDx™ hCG assay.

METHODS

The NOWDiagnostics' ADEXUSDx hCG assay is a
rapid chromatographic immunoassay that uses a

lateral flow architecture. The test uses monoclonal
mouse anti-hCG antibodies labeled with color to
complex with hCG from the sample. The colored
hCG-antibody complexes are then captured by
polyclonal goat anti-hCG antibodies immobilized
in the test band. A control band binds to excess
detector antibodies using immobilized polyclonal
rabbit antimouse antibodies. The test gives a qual-
itative assessment of the presence of hCG by color
on the test band region. The presence or absence
of the line is interpreted by the user. The test is
cleared as a moderately complex test by the Food
and Drug Administration (FDA) for hCG measure-
ment in capillary blood, venous blood, heparinized
plasma, and serum.
Datawas analyzed using theMcNemar statistical

test.

Patient cohort

Serum samples (n = 311) from women (ages
18–58 years) with known quantitative total hCG
values (Roche hCG + β2 sandwich assay) were col-
lected from the Ronald Reagan UCLA Medical
Center from November 2015 to May 2016. After
initial clinical testing, all samples were stored at
−20 °C. Samples were thawed and reassayed with
the ADEXUSDx hCG assay, followed by user inter-
pretation after the specified 10-min assay time. As-
says contained an internal positive control, and the
tester was blinded to the quantitative hCG values
recorded in the electronic medical record. All ex-
periments in this study were performed under ap-
proval of the UCLA Institutional Review Board.

RESULTS AND DISCUSSION

An initial total of 283 remnant serum samples
were tested on the ADEXUSDx hCG assay. Rem-
nant samples were collected from women be-
tween the ages of 18 and 58 years. Of the 114
reference-tested negative (<1 mIU/mL hCG)
samples, 113 were negative on the ADEXUSDx
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hCG. The FDA-cleared package insert for the
NOWDiagnostics' ADEXUSDx hCG assay sets a
lower limit of detection at 10 mIU/mL hCG. In
total, 169 clinical samples were ≥10 mIU/mL
hCG. The ADEXUSDx hCG test was interpreted as
positive in 165 of 169 reference test-positive
samples between 10 and 157000 mIU/mL hCG.
This equates to a diagnostic sensitivity of 97.6%
(93.7%–99.2%) and a specificity of 99.1% (94.5%–
99.9%); the positive predictive value was 99.4%
(96.2%–99.9%) and the negative predictive value
was 96.6% (91%–98.9%) (Table 1). The analytic
sensitivity of assays is clinically important for
hCG detection. Twelve of the positive remnant
serum samples included in this analysis had ref-
erence values between 10 mIU/mL and 20 mIU/
mL. Of these, 8 (66.7%) were positive by the POC
assay. The 4 false-negative sample results had
concentrations of 13, 13, 14, and 14 mIU/mL
hCG. Analyzing this cohort of 12 samples alone
yielded a diagnostic sensitivity of 66.7%.
We next explored the true limit of detection

outside of the package insert-stated value of 10
mIU/mL hCG of the ADEXUSDx hCG assay. We
selected an additional 28 remnant serum sam-
ples that were between 1 mIU/mL and 9 mIU/mL
hCG on the Roche reference assay. Of those 28,
only 2 (7.1%) were positive with the ADEXUSDx
hCG assay. One of the POC-positive samples was
9 mIU/mL and the other was at 8 mIU/mL. These
data indicate that the stated limit of detection at
10 mIU/mL is accurate for this POC test.
In this study, we compared a novel FDA-cleared

lateral flow-based hCG blood test with a central

lab-based immunoassay (Roche). Our results indi-
cate that the lateral flow test is both sensitive and
specific in its approved range of hCG values (10–
157000 mIU/mL). A total of 4 false-negative sam-
ples were found in the range between 10 mIU/mL
and 14 mIU/mL. This is possibly because of early
pregnancy (hyperglycosylated hCG predominates)
or the presence of other hCG variants in cases of
malignancy or gestational trophoblastic disease. In
the case of low-positive findings, the color intensity
of the test line can be faint and is inherently diffi-
cult to interpret by a human reader. Comparing
the exact sensitivity and specificity profiles for
each hCG variant of the Roche and ADEXUSDx hCG
assays to determine the exact cause for the false-
negative results observed is complicated. How-
ever, the McNemar statistical test indicated that
there was no significant difference (P = 0.375) be-
tween the reference test (Roche) and the POC as-
say examined here. There was 1 false-positive test
that could be attributed to user inexperience or
some other unknown variable.
Overall, our findings suggest that the ADEXUSDx

hCG test may be a valuable rapid adjunct test to
assist clinical teams in determining pregnancy
status in the urgent care or emergency setting.
At our institution, any quantitative value >4
mIU/mL could represent pregnancy, but the
finding needs to be followed up with additional
testing. The limit of detection for this assay is 10
mIU/mL. This represents an improvement in sen-
sitivity to current urine-based POC hCG tests that
have a limit of detection of 20 mIU/mL. The im-
proved sensitivity could show a dramatic impact in

Table 1. NOWDiagnostics' ADEXUSDX hCG assay vs Roche hCG + β2 sandwich assay.

Reference test <1 mIU/mL hCG
(true negative)

Reference test >10 mIU/mL hCG
(true positive)

Total
samples

NowDx POC test positive 1 165 166
NowDx POC test negative 113 4 117
Total samples 114 169 283
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patient care in settings where early pregnancy as-
sessment is critical. This work agrees with a recent
study showing acceptable performance of the
NOWDiagnostics' ADEXUSDx hCG test on capillary
finger-stick samples (5). The test would offer im-
proved turnaround time without sacrificing sensi-
tivity or specificity as compared with a laboratory-
based immunoassay, which typically has an
overnight turnaround time at our institution. The
iSTAT offers an FDA-cleared whole blood POC

test, but this test requires a venous blood draw,
making it less suitable for in-clinic POC testing. The
ADEXUSDx hCG test can be performed on capillary
whole blood, making it more convenient for use
within a clinic setting. Further field testing in these
settings will be required to determine the test's ac-
tual clinical utility. In addition, the ADEXUSDx hCG
test represents a valuable and unprecedented alter-
native to a laboratory-based assay in settings where
diagnostic and laboratory services are unavailable.
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