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Background: Point-of-care (POC) urine qualitative human chorionic gonadotropin (hCG) devices are used
to rapidly assess pregnancy status, but many of these devices are susceptible to false-negative results
caused by increased concentrations of hCG β core fragment (hCGβcf) that does not contain hCGβcf.
Methods: Purified hCGwas added to hCG-negative heparinized whole blood to generate samples with
knownhCGconcentrations, and the resulting sampleswere used to evaluate device sensitivity, low-end
reproducibility, high-dose hook effect, intermediate range performance, acceptable sample volume,
acceptable hematocrit range, and lot-to-lot variation. Device performance was also prospectively eval-
uated in 40 pregnant and 40 nonpregnant women aged 18–44 years in a hospital-based clinic or an
academic hospital emergency department.
Results: All device observations were positive using a whole blood sample containing a plasma hCG
concentration of 2.2 × 106 IU/L, and all device observations were positive from18 IU/L to 1.2 × 103 IU/L
and from 2.5 × 104 IU/L to 2.2 × 106 IU/L. Three invalid results were observed in the intermediate range
because of decreased control line intensity. The minimum sample volume was 30 μL, and maximum
hematocrit was 46%. In 40 pregnant and 40 nonpregnant women aged 18–44 years, the device gen-
erated 100% concordance with urine qualitative and plasma quantitative test results.
Conclusions: The ADEXUSDx™ hCG test demonstrates acceptable performance for the determination
of pregnancy status using capillary fingerstick samples.

IMPACT STATEMENT
Patients undergoing pregnancy testing performed at the point-of-care will benefit from the

information presented here. Evidence presented on the performance of the ADEXUSDx™ hCG test
will allow better characterization and selection of point-of-care pregnancy test devices. Knowledge
in the field of point-of-care pregnancy testing will be advanced by the information presented.
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Human chorionic gonadotropin (hCG)5 is a gly-
coprotein hormone produced by placental tro-
phoblast cells after uterine implantation of a
fertilized egg (1). As a sensitive and specific bio-
marker of pregnancy, hCG is frequently measured
in many healthcare environments to assess preg-
nancy status before initiating treatment or imaging
studies that could harm a developing fetus (2).
Most often, hCG measurement is performed on

urine samples using qualitative point-of-care (POC)
devices. These devices are CLIA-waived, facilitate
test performance close to the patient, and gener-
ate rapid results. Unfortunately, urine qualitative
hCG devices are subject to false-negative results in
early pregnancy when urinary hCG concentrations
fall below the devices’ limit of detection and after
week 6 of pregnancy due to the “hook effect”
caused by high concentrations of hCG variants (3–
7). Furthermore, collection of urine often delays
testing in trauma patients, dehydrated women, or
individuals who choose not to provide a urine sam-
ple. As an alternative approach, quantitative hCG
measurement in plasmaor serumcandetect preg-
nancy earlier than urine-based methods and elim-
inates the risk of false-negative results caused by
hCG variants found only in urine (1, 8). Despite its
superior analytical performance, quantitative plas-
ma/serum hCG testing has not been widely ad-
opted for the rapid determination of pregnancy
status because it requires transporting the sample
to a central laboratory, processing, and analysis, all
of which contribute to an unacceptably long turn-
around time.
A device that could be used at the POC using a

whole blood sample would harness the benefits of
plasma/serum-based testing while providing re-
duced turnaround time relative to central labora-
tory testing. Some have suggested testing whole
blood samples with qualitative hCG devices ap-
proved for urine or serum, but using any in vitro
diagnostic test in a manner inconsistent with its
approved use without performing the necessary
validation studies is inappropriate and likely to

generate misleading results (9–11). Small, hand-
held instruments are approved for the quantitative
measurement of hCG in whole blood, but these
instruments are expensive and require refrigera-
tion of reagent cartridges (12).
The NOWDiagnostics ADEXUSDx™ hCG test is a

qualitative immunoassay device approved for the
detection of hCG in anticoagulant-free whole
blood, heparinized whole blood, or heparinized
plasma. In this study, we evaluate the analytical
and clinical performance of this device using hep-
arinized whole blood containing purified hCG and
anticoagulant-free capillary fingerstick samples
obtained from pregnant and nonpregnant
women.

METHODS

Device description

The ADEXUSDx hCG test is a 2-site lateral flow
immunoassay that uses a solid-phase anti-hCGα
capture antibody and an anti-hCGβ detector anti-
body. The device is cleared by the US Food and
Drug Administration for use with nonanticoagu-
lated whole blood, heparinized whole blood, and
heparinized plasma and includes a filter that re-
tains blood cells but allows plasma to flow through
to the test area. The manufacturer’s claimed ana-
lytical sensitivity is 10 IU/L (as determined by the
Abbott Architect assay calibrated to the WHO 3rd
International Standard 75/537). After introduction
of the patient sample, device resultsmust be inter-
preted between 10 and 30 min, according to the
following criteria: detectable test line and control
line = positive result, detectable control line only =
negative result, and no detectable control line =
invalid result. Lot 1012 (expiration October 31,
2016) was used for all assessments of device per-
formance. Lots 1011 (expiration September 9,
2016) and 1013 (expiration November 30, 2016)
were also used in the assessment of lot-to-lot
variability.

ARTICLES Evaluation of the ADEXUSDx hCG Test

68 JALM | 67-76 | 01:01 | July 2016

...........................................................................................

D
ow

nloaded from
 https://academ

ic.oup.com
/jalm

/article/1/1/67/5581303 by guest on 22 M
ay 2023



Reagents

hCG-negative whole blood was collected from
nonpregnant volunteers in lithium heparin tubes
and stored at 4–8 °C for a maximum of 5 days
before use. Purified hCG (≥99% pure; Scripps Lab-
oratories, catalog C0714, expiration October 19,
2017) was stored at −20 °C before resuspension in
hCG dilution buffer containing 100 mmol/L Tris
and 1 g/L bovine serum albumin, pH 8.0 (Scripps
Laboratories, catalog B1011, expiration March 10,
2016). After resuspension at a concentration of
1.3 × 107 IU/L, the hCG stock solutionwas stored at
−80 °C and thawed on ice immediately before use.
Stock solution concentration was calculated from
themanufacturer’s certificate of conformance (Sie-
mens Centaur CP standardized against the WHO
3rd International Standard 75/537).

Validation of analytical sensitivity

Device sensitivity was established using 7 whole
blood samples. The stock hCG solutionwas diluted
in hCG dilution buffer to a concentration of 300
IU/L, which was further diluted in human whole
blood to give solutions with intended plasma con-
centrations of 30, 20, 15, 10, 5, 3, and 0 IU/L. Im-
mediately after preparation, each whole blood
solution was tested by adding 35 μL to each of 2
ADEXUSDx hCG test devices, centrifuged for 7 min
at 10 000g; plasma supernatant was transferred to
a clean tube; andplasmahCG concentrationswere
determined to be 27, 17, 13, 8, 4, 2, and 0 IU/L
using the Roche e602 hCG+β assay.

Validation of low-end reproducibility

Low-end reproducibility was assessed using 2
whole blood samples. The stock hCG solution was
diluted in hCG dilution buffer to a concentration of
300 IU/L, which was further diluted in human
whole blood to give solutions with intended
plasma concentrations of 30 and 20 IU/L. Immedi-
ately after preparation, each whole blood solution
was tested by adding 35 μL to each of 10

ADEXUSDx hCG test devices, centrifuged for 7 min
at 10 000g; plasma supernatant was transferred to
a clean tube; andplasmahCG concentrationswere
determined to be 28 and 18 IU/L using the Roche
e602 hCG+β assay.

Evaluation of high-dose hook effect

Susceptibility to the high-dose hook effect was
evaluated using 6 whole blood samples. The stock
hCG solution was diluted in human whole blood to
give solutions with intended plasma concentra-
tions of 2.0 × 106, 1.0 × 106, 5.0 × 105, 2.5 × 105,
1.5 × 105, and 1.0 × 105 IU/L. Immediately after
preparation, each whole blood solution was tested
by adding 35 μL to each of 2 ADEXUSDx hCG test
devices, centrifuged for 7 min at 10 000g; plasma
supernatant was transferred to a clean tube; and
plasma hCG concentrations were determined to
be 2.2 × 106, 1.2 × 106, 6.0 × 105, 3.0 × 105, 1.8 ×
105, and 1.1 × 105 IU/L using the Roche e602
hCG+β assay.

Validation of intermediate range
performance

Device performance in the intermediate hCG
concentration range was assessed using 5 whole
blood samples. The stock hCG solution was diluted
in hCG dilution buffer to a concentration of 2 × 106

IU/L, which was further diluted in human whole
blood to give solutions with intended plasma con-
centrations of 5.0 × 104, 2.0 × 104, 1.0 × 104, 5.0 ×
103, and 1.0 × 103 IU/L. Immediately after prepara-
tion, each whole blood solution was tested by add-
ing 35 μL to each of 2 ADEXUSDx hCG test devices,
centrifuged for 7 min at 10 000g; plasma superna-
tant was transferred to a clean tube; and plasma
hCG concentrations were determined to be 6.5 ×
104, 2.5 × 104, 1.2 × 104, 5.7 × 103, and 1.2 × 103

IU/L using the Roche e602 hCG+β assay.

Assessment of sample volume

The acceptable sample volume was determined
using 1 whole blood sample. The stock hCG solu-
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tion was diluted in hCG dilution buffer to a concen-
tration of 2.0 × 105 IU/L, which was further diluted
in human whole blood to give a solution with an
intended plasma concentration of 1.0 × 104 IU/L.
Immediately after preparation, the whole blood
solution was tested by adding 40, 35, 30, 25, 20, or
15 μL to each of 2 ADEXUSDx hCG test devices,
centrifuged for 7 min at 10 000g; plasma superna-
tant was transferred to a clean tube; and the
plasma hCG concentration was determined to be
1.1 × 104 IU/L using the Roche e602 hCG+β assay.

Assessment of acceptable hematocrit range

The acceptable hematocrit range was deter-
mined using 1 whole blood sample. The stock hCG
solution was diluted in hCG dilution buffer to a
concentration of 2.0 × 105 IU/L, which was further
diluted in human whole blood to give a solution
with an intended plasma concentration of 1.0 ×
104 IU/L. An aliquot of the whole blood sample was
centrifuged for 7 min at 10 000g, plasma superna-
tant was transferred to a clean tube, and the
plasma hCG concentration was determined to be
1.1 × 104 IU/L using the Roche e602 hCG+β assay.
The whole blood and plasma fractions from the
same initial sample were combined to generate
solutions containing hematocrit values of 59%,
50%, 46%, 42%, 35%, 32%, 24%, and 19%. Because
separated erythrocytes and plasma from the same
whole blood sample were recombined to generate
samples with increasing hematocrit values, the ra-
tio of erythrocytes to plasma changed, but the
plasma hCG concentration remained constant in
all samples. Hematocrit was calculated from he-
moglobin concentrations determined using an
ABL90 analyzer (Radiometer Medical). Immedi-
ately after preparation, the whole blood solutions
were tested by adding 35 μL to each of 2
ADEXUSDx hCG test devices.

Assessment of lot-to-lot variation

Lot-to-lot variability was assessed using 2 whole
blood samples and 3 lots of the ADEXUSDx hCG

test. The stock hCG solution was diluted in hCG
dilution buffer to concentrations of 2.0 × 106 IU/L
and 300 IU/L, which were further diluted in human
whole blood to give solutions with intended
plasma concentrations of 5.0 × 105 and 30 IU/L.
Immediately after preparation, each whole blood
solution was tested by adding 35 μL to each of 3
ADEXUSDx hCG test devices from each lot, centri-
fuged for 7 min at 10 000g; plasma supernatant
was transferred to a clean tube; and plasma hCG
concentrations were determined to be 4.8 × 105

and 28 IU/L using the Roche e602 hCG+β assay.

Device interpretation

Devices were interpreted by 10 laboratory tech-
nologists with different levels of experience in the
interpretation of qualitative hCG test results. When-
ever possible, direct device interpretation was per-
formed between 10 and 30 min after addition of a
sample. High-definition images of each device were
also obtained and verified to accurately represent
eachdevice.Whendirect device interpretation could
not be performedwithin 30min, device imageswere
interpreted instead. Each device was interpreted as
either positive, negative, or invalid, and test results
are displayed as the number of results relative to the
total number of interpretations (e.g., 2 device repli-
cates interpretedby10 technologists =20 total inter-
pretations).

Prospective patient recruitment

Informed consent was obtained from pregnant
and nonpregnant women seeking care at the Uni-
versity of Kentucky clinics or the University of Ken-
tucky Emergency Department from October 2015
to March 2016. Prisoners, women with impaired
consent capability, and women <18 years of age or
>44 years of age were excluded from the study.
Three independent hCGmeasurements were per-
formed during the same episode of care: qualita-
tive fingerstick whole blood testing using the
ADEXUSDx hCG test (lot 1012, expiration October

ARTICLES Evaluation of the ADEXUSDx hCG Test

70 JALM | 67-76 | 01:01 | July 2016

...........................................................................................

D
ow

nloaded from
 https://academ

ic.oup.com
/jalm

/article/1/1/67/5581303 by guest on 22 M
ay 2023



31, 2016), qualitative urine testing using the Beck-
man Coulter ICON® 20 device (lot 035F21, expira-
tion February 28, 2017), and quantitative plasma
testing using the Roche e602 hCG+β assay. Preg-
nancy status was determined postenrollment us-
ing the quantitative plasma hCG result as the gold
standard reference method. Once 40 pregnant
and 40 nonpregnant patients were enrolled in the
study, enrollment was terminated.
This study was approved by the University of

Kentucky Institutional Review Board.

Qualitative whole blood hCG measurement

Capillary fingerstick samples were applied to the
ADEXUSDx hCG test device according to the man-
ufacturer’s instructions. Results were documented
by study nurses between 10 and 30 min after ap-
plication of the sample. For all patients, capillary
fingerstick testing was performed and results doc-
umented before qualitative urine and quantitative
plasma testing to avoid bias in the interpretation of
the capillary fingerstick result.

Qualitative urine hCG measurement

Urine samples were collected and applied to the
Beckman Coulter ICON 20 hCG device according to
the manufacturer’s instructions. Results were docu-
mentedbetween3 and5min after application of the
sample by study nurses who had not seen the pa-
tient’s previously generated capillary fingerstick
result.

Quantitative plasma hCG measurement

Single hCG measurements were performed on
all plasma samples using the Roche e602 hCG+β
assay. Using this assay, results ≥5 IU/L are consid-
ered positive. Results for samples with an hCG
concentration ≤10 000 IU/L were reported
directly; results for samples with an hCG concen-
tration >10 000 IU/L were reported after an auto-
matic onboard 100-fold dilution performed using
Roche Universal Diluent. Specimens with an hCG

concentration >1 × 106 IU/L were manually diluted
10-fold in Roche Universal Diluent before being
placed on the instrument, and results were re-
ported after an additional automatic onboard 100-
fold dilution.

RESULTS

Sensitivity

Sensitivity results for whole blood are shown in
Fig. 1. Twenty of 20 device interpretations were
positive at a plasma hCG concentration of 27 IU/L,
and 18/20 were positive at 17 IU/L. Positive inter-
pretations were also documented at lower con-
centrations, but significant disagreement between
device interpreters was observed (16/20 positive
at 13 IU/L, 9/20 at 8 IU/L, and 4/20 at 4 IU/L).

Low-end reproducibility

Low-end reproducibility was assessed using
whole blood solutions with plasma hCG concen-
trations of 28 and 18 IU/L. One hundred of 100
device interpretations were positive at a plasma
hCG concentration of 28 IU/L, and 100/100 were
positive at 18 IU/L.

High-dose hook effect

Device susceptibility to the high-dose hook ef-
fect using whole blood samples is shown in Fig. 2.
Twenty of 20 device interpretations were positive
at all hCG concentrations tested, including the
maximum concentration of 2.2 × 106 IU/L. The de-
vice showed susceptibility to the high-dose hook
effect, as decreasing test line intensity was ob-
served at concentrations ≥6.0 × 105 IU/L, but all
devices were interpreted as positive.

Intermediate range performance

Intermediate range performance results for
whole blood are shown in Fig. 3. Twenty of 20 de-
vice interpretations were positive at plasma con-
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centrations of 1.2 × 103 IU/L, 2.5 × 104 IU/L, and
6.5 × 104 IU/L, but 3 invalid results were observed
in the intermediate range (2/20 invalid at 5.7 × 103

IU/L and 1/20 invalid at 1.2 × 104 IU/L) because of
decreased control line intensity.

Acceptable sample volume

The acceptable sample volume forwhole bloodwas
determined to be ≥30 μL using a whole blood sample
containing a plasma hCG concentration of 1.1 × 104

IU/L (Fig. 4). Sixtyof 60device interpretationswerepos-

Solution
number

Plasma hCG
concentration,

IU/L

Number of
positive

observations

Number of
negative

observations

Number of
invalid

observations

Representative
device images

T     C

1

2

3

4

5

6

7

27

17

13

8

4

2

0

20/20

18/20

16/20

9/20

4/20

0/20

0/20

0/20

2/20

4/20

11/20

16/20

20/20

20/20

0/20

0/20

0/20

0/20

0/20

0/20

0/20

Fig. 1. Assessment of analytical sensitivity using whole blood samples.
Each whole blood solution was tested in duplicate and interpreted by 10 observers for a total of 20 observations. After
testing, each solution was centrifuged and plasma hCG concentrations were determined. T, test line; C, control line.

Solution
number

Plasma hCG
concentration,

IU/L

Number of
positive

observations

Number of
negative

observations

Number of
invalid

observations

Representative
device images

T     C

1

2

3

4

5

6

2.2 × 106

1.2 × 106

6.0 × 105

3.0 × 105

1.8 × 105

1.1 × 105

20/20

20/20

20/20

20/20

20/20

20/20

0/20

0/20

0/20

0/20

0/20

0/20

0/20

0/20

0/20

0/20

0/20

0/20

Fig. 2. Assessment of susceptibility to the high-dose hook effect using whole blood samples.
Each whole blood solution was tested in duplicate and interpreted by 10 observers for a total of 20 observations. After
testing, each solution was centrifuged and plasma hCG concentrations were determined. T, test line; C, control line.
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itivewhen≥30μLof the samplewereadded to the test
device, but only 1/60 device interpretations was posi-
tive when ≤25 μL of the samplewere used.

Acceptable hematocrit range

The acceptable hematocrit range was deter-
mined to be ≤46% using a whole blood sample
containing a plasma hCG concentration of 1.1 ×
104 IU/L. Sixty of 60 device interpretations were

positive when hematocrit ranged from 19% to
46%; 16/20 device interpretations were positive at
a hematocrit of 50%. The remaining 4/20 interpre-
tations at 50% and 20/20 at 59% were invalid be-
cause of the absence of a control line.

Lot-to-lot variability

Equivalent performance of 3 device lots was
observed when used to test whole blood samples

Solution
number

Plasma hCG
concentration,

IU/L

Number of
positive

observations

Number of
negative

observations

Number of
invalid

observations

Representative
device images

T     C

1

2

3

4

5

6.5 × 104

2.5 × 104

1.2 × 104

5.7 × 103

1.2 × 103

20/20

20/20

19/20

18/20

20/20

0/20

0/20

0/20

0/20

0/20

0/20

0/20

1/20

2/20

0/20

Fig. 3. Assessment of intermediate range performance using whole blood samples.
Each whole blood solution was tested in duplicate and interpreted by 10 observers for a total of 20 observations. After
testing, each solution was centrifuged and plasma hCG concentrations were determined. T, test line; C, control line.

Solution
number

Volume of
whole blood,

μL

Number of
positive

observations

Number of
negative

observations

Number of
invalid

observations

Representative
device images

T     C

1

2

3

4

5

6

40

35

30

25

20

15

20/20

20/20

20/20

1/20

0/20

0/20

0/20

0/20

0/20

0/20

0/20

0/20

0/20

0/20

0/20

19/20

20/20

20/20

Fig. 4. Assessment of acceptable sample volume using a whole blood sample.
The indicated volumes of a single whole blood solution containing a plasma concentration of 1.1 × 104 IU/L were tested in
duplicate and interpreted by 10 observers for a total of 20 observations. After testing, the solution was centrifuged and
plasma hCG concentration was determined. T, test line; C, control line.
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with plasma concentrations of 4.8 × 105 IU/L and 28
IU/L. Thirty of 30 device observations were positive
for all 3 lots using both whole blood samples.

Prospective evaluation using capillary
fingerstick samples

Summary characteristics of the prospectively re-
cruitedpregnant andnonpregnantwomenare listed
inTable1.Concordancebetween thecapillaryfinger-
stick, qualitative urine, and quantitative plasma hCG
results generated during the same visit from these
women is shown in Table 2. The capillary fingerstick
results were 100% concordant with urine qualitative
results and plasma quantitative results. No invalid
results were observed for any of the pregnant pa-
tients despite the fact that hCG concentrations for 9
of the 40 patients fell within the intermediate range
of 5.7 × 103 to 1.2 × 104 IU/L, associated with dimin-
ished control band intensity.

DISCUSSION

Medical personnel frequently perform hCG test-
ing to rule out pregnancy before performing pro-
cedures that could harm a developing fetus. This
testing is typically performed using urine qualita-
tive hCG test devices that are susceptible to
false-negative results, resulting in undesirable out-
comes if pregnant women are subjected to inap-
propriate imaging studies or other interventions.
Furthermore, urine collection often presents a
challenge in dehydrated women, trauma patients,
and individuals who choose not to provide a urine
sample. Blood-based testing provides advantages
over urine-based testing because blood samples

can be obtained in most patients without substan-
tial delay, and hCG variants known to cause false-
negative results in urine-based testing are not
present in plasma. Despite these qualities, physi-
cians are often reluctant to pursue plasma/serum
hCG testing because it must be performed in a
central laboratory environment, which delays the
availability of test results. A device designed for
blood-based assessment of pregnancy status at
the POC using capillary fingerstick samples would
eliminate false-negative concerns associated with
urine-based testing, avoid delays caused by diffi-
culties collecting urine, and shorten turnaround
time relative to central laboratory testing. Other
blood-based hCG POC devices have been devel-
oped, but these require substantial financial in-
vestment and refrigeration of test cartridges.
The ADEXUSDx hCG test is cleared by the Food

and Drug Administration for use with whole blood,
which facilitates the rapid assessment of preg-
nancy status at the POC with a capillary fingerstick
sample. In our study, the device demonstrated an
analytical sensitivity of 18–20 IU/L (plasma concen-
tration), which is slightly higher than the manufac-
turer’s claim of 10 IU/L but sufficient for clinical use
as a replacement for qualitative urine-based test-
ing. Given that currently available POC devices in-
dicate an analytical sensitivity in urine of 20–25
IU/L and that hCG concentrations are almost al-
ways higher in plasma than in concurrently col-
lected urine samples (13), the analytical sensitivity
of 18–20 IU/L in the plasma fraction of whole
blood should provide a clinical sensitivity at least
equivalent to currently available urine qualitative
hCG devices. However, until demonstrated other-

Table 1. Study patient characteristics.

Pregnant Non-Pregnant
Number of patients 40 40
Median age, years (range) 32 (18–38) 33 (18–43)
Median plasma hCG concentration, IU/L (range) 15 215 (2388–137 732) <1 (<1–3)
Median gestational age, weeks (range) 18 (5–38) NA

ARTICLES Evaluation of the ADEXUSDx hCG Test

74 JALM | 67-76 | 01:01 | July 2016

...........................................................................................

D
ow

nloaded from
 https://academ

ic.oup.com
/jalm

/article/1/1/67/5581303 by guest on 22 M
ay 2023



wise, the ADEXUSDx hCG test device should not be
considered equivalent or superior to plasma
quantitative hCG testing.
Because lateral flow immunoassays are subject

to false-negative results caused by the high-dose
hook effect, we evaluated the hCG concentration
above which the ADEXUSDx hCG test would gen-
erate misleading false-negative results. Although
the device showed susceptibility to the high-dose
hook effect with decreasing positive signal above
6.0 × 105 IU/L, clear positive results were still ob-
served at 2.2 × 106 IU/L. This outcome is expected
to be sufficient for clinical use because the highest
plasma hCG concentration observed in pregnant
women enrolled in this study was 1.4 × 105 IU/L,
our medical center typically encounters only 2 pa-
tients per year with plasma hCG values ≥5.0 × 105

IU/L, and the highest concentration observed at
our medical center is 1.0 × 106 IU/L.
Although approved for use with heparinized

plasma samples, it is expected that the ADEXUSDx
hCG test will most frequently be used with whole
blood fingerstick samples. Specimens with in-
creased hematocrit may result in false-negative or
invalid results if insufficient plasma is present to
flow through the device. In our study, all samples
with a hematocrit value ≤46% generated positive
results. Given that the hematocrit reference inter-
val is 35%–45% in nonpregnant adult females and
30%–40% in pregnant females, the device will
likely demonstrate acceptable performance in the
majority of women encountered in routine clinical
practice. In women with invalid test results due to
increased hematocrit, pregnancy assessment

must be performed using an alternate test
method.
As a final assessment, we compared results gen-

erated by the ADEXUSDx hCG test using capillary
fingerstick samples to concurrently performed
urine qualitative and plasma quantitative hCG test-
ing in 80 prospectively recruited women. A total of
100% concordance was observed between all 3
test results for 40 nonpregnant women and 40
pregnant women with plasma hCG concentrations
ranging from 2.4 × 103 IU/L to 1.4 × 105 IU/L, con-
firming the acceptability of the ADEXUSDxhCG test
for clinical use.
According to the manufacturer’s instructions,

approximately 40 μL whole blood is required to
ensure a valid test result, and the results of our
study demonstrate that valid results are reliably
generated with as little as 30 μL. Study personnel
performing the collection of fingerstick samples in-
dicated that after a brief initial training, a sufficient
sample volume was easily collected from all study
participants on the first attempt.
One device limitation observed in our study was

diminished control line intensity between 5.7 × 103

and 2.5 × 104 IU/L, resulting in a small number of
invalid test results during the laboratory assess-
ment of device performance in the intermediate
range. In all cases, a clearly visible test line was
detected, which would prevent inappropriate im-
aging studies or other intervention, but the initial
invalid result may delay care for a substantial num-
ber of patients by requiring assessment of preg-
nancy status by alternate means. However, 9
participants in our study had plasma hCG concen-

Table 2. Concordance between experimental and standard-of-care hCG test results: capillary
fingerstick qualitative vs urine qualitative and capillary fingerstick qualitative vs plasma
quantitative.

Urine qualitative hCG result Plasma quantitative hCG result

Positive Negative ≥5 IU/L <5 IU/L

Capillary fingerstick
qualitative hCG result

Positive 40 0 40 0
Negative 0 40 0 40
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trations in this range, and a detectable control line
on the ADEXUSDx hCG test was observed for all 9
patients.
In summary, the ADEXUSDx hCG test gener-

ated positive results in a controlled laboratory
environment over a clinically appropriate range
of hCG concentrations. When the manufactur-
er’s instructions were followed, no false-positive
or false-negative results were observed, al-

though some invalid results were observed with
samples containing intermediate hCG concen-
trations or physiologically unlikely hematocrit
values. Evaluation of device performance in pro-
spectively recruited women revealed identical
performance to that of currently available preg-
nancy devices. Further work is required to deter-
mine the impact of capillary fingerstick hCG
testing on length of stay and patient throughput.
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