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A combination cassette format nonenzymatic rapid immunoassay for detection of Giardia and Cryptospo-
ridium antigens was evaluated by using 556 patient stool specimens from three clinical laboratories. This assay
(Genzyme Diagnostics Contrast Giardia/Cryptosporidium), which can be used with fresh or formalin-fixed
specimens, had unadjusted sensitivities and specificities of 96.1 and 98.5% for Giardia and 100 and 98.7% for
Cryptosporidium, respectively, in this study.

Giardiasis and cryptosporidiosis are two common causes of
protozoan diarrheal diseases in humans (3, 6). Antigen detec-
tion assays for Giardia lamblia and Cryptosporidium parvum
have proven utility in the diagnosis of these infections (1, 2, 4,
5, 7). These assays offer advantages in labor, time, and batching
efficiency that may lead to reduced costs. Most commercially
available assays utilize an enzyme immunoassay (EIA) format
which involves multiple reagent additions, washing steps, and
incubations. A nonenzymatic rapid immunoassay for Giardia
and Cryptosporidium antigens has been developed. This test
(Genzyme Diagnostics Contrast Giardia/Cryptosporidium) will
be marketed commercially (Becton Dickinson ColorPAC Giar-
dia/Cryptosporidium). The assay can be performed in approxi-
mately 10 min on formalin-fixed or unfixed stool specimens.
The present study describes the results of an evaluation of this
assay.

Stool specimens were obtained from the clinical parasitology
laboratories of the University of California at San Francisco,
the Albert Einstein College of Medicine in Bronx, N.Y., and
SmithKline Beecham Clinical Laboratories in Tucker, Ga. The
samples were collected in either sodium acetate-acetic acid-
formalin (SAF), 10% formalin, or Cary-Blair medium. They
were characterized microscopically by trichrome or iron-hema-
toxylin and modified acid-fast staining by each laboratory.
Since the natural prevalence of Giardia- and Cryptosporidium-
positive samples was low during the course of the study, a
higher rate was generated by preselecting the samples by mi-
croscopy. Negative specimens were selected randomly. In some
instances, more than one separately collected sample from the
same patient was tested. Seventeen specimens out of a total of
556 were documented to be additional samples collected from
patients included in the study. The prevalence of Giardia- or
Cryptosporidium-positive stools in the study was 13.8%.

The rapid test was performed on each specimen according to
the manufacturer’s instructions. The Giardia detection system
for the assay was comprised of immobilized avidin, a biotinyl-
ated polyclonal anti-Giardia capture antibody, and a colloidal-
carbon-labelled monoclonal anti-Giardia cyst wall antigen
detector antibody. For Cryptosporidium, the detection sys-
tem consisted of an immobilized monoclonal capture antibody

and a colloidal-carbon-labelled monoclonal detector antibody,
both directed against oocyst antigens. The assay procedure
involved the addition of 2 drops of sample treatment buffer to
a tube, the pipeting of 60 ml of stool specimen diluted in
fixative or transport medium into the tube, the addition of 2
drops of a Giardia capture antibody conjugate, and the addi-
tion of 2 drops of a colloidal-carbon-conjugated detection re-
agent for Giardia and Cryptosporidium. After the sample was
mixed, it was immediately poured into the test device. Assay
results were read after 10 min. Positive results were visualized
as grey-black lines in the appropriate position in the results
window (Fig. 1). Samples showing discrepancies between mi-
croscopy and the rapid assay were analyzed using microplate
EIAs for Giardia and Cryptosporidium (Alexon-Trend, Ram-
sey, Minn.).

A total of 235 specimens were microscopically characterized
and tested with the rapid assay at the San Francisco site. The
New York- and Atlanta-area sites characterized 242 and 79
specimens by microscopy, respectively, and sent them to Gen-
zyme for blinded testing in the Contrast Giardia/Cryptosporid-
ium rapid assay. Four hundred seventy-five specimens were in
SAF medium, 79 were in 10% formalin, and 2 were in Cary-
Blair medium. According to the manufacturer, the rapid assay
is not compatible with specimens collected in polyvinyl alcohol
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FIG. 1. Giardia/Cryptosporidium rapid tests run with negative buffer control
(A), Giardia antigen-positive control (B), and Cryptosporidium antigen-positive
control (C). The positions of the flow control line (CONT.), Cryptosporidium test
line (CRYP.), and Giardia test line (GIAR.) are shown.
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preservative media. Due to the vastly different numbers of
samples collected in each medium, it was not possible to de-
termine if there were any significant differences in assay sen-
sitivities or specificities among the three media tested. Sum-
marized data from specimens collected at each site and the
combined totals are presented in Table 1. The combined sen-
sitivities and specificities for Giardia were 96.1% (74 of 77;
95% confidence interval, 89.0 to 99.2%) and 98.5% (472 of
479; 95% confidence interval, 97.0 to 99.4%), respectively. For
Cryptosporidium, combined sensitivities and specificities were
100% (77 of 77; 95% confidence interval, 95.3 to 100%) and
98.7% (473 of 479; 95% confidence interval, 97.2 to 99.5%),
respectively.

Analysis of the Giardia false-negative discrepant samples
using the Alexon-Trend ProSpecT Giardia microplate EIA
revealed all three samples to be antigen negative. Interestingly,
other specimens collected from the same patients tested pos-
itive for the Giardia antigen in both the rapid assay and the
microplate EIA. This suggests that the level of antigen may
have temporarily dropped below the detection threshold of
both immunoassays during the period of sampling.

Five of the seven Giardia false-positive discrepant samples
were positive for the Giardia antigen by the microplate EIA.
Of the remaining two discrepant samples, one came from a
patient who submitted another sample 3 days later that was
positive for Giardia by both microscopy and the rapid assay,
and the second came from a patient who submitted two other
specimens within a 3-day interval which were Giardia positive
by the rapid assay and EIA but negative by microscopy. These
results support the view that these discrepant samples may be
Giardia antigen true positives. Other studies have indicated
that Giardia antigen-positive specimens that are negative for
Giardia by microscopy often come from patients for whom
giardiasis is a likely diagnosis based on epidemiology (4, 5).

The six Cryptosporidium false-positive samples came from
two patients, indicating that the positive rapid assay results
were reproducible across specimens from the same individuals.
Testing of these samples using the Cryptosporidium microplate
EIA showed them all to be Cryptosporidium negative, as did
reexamination of the microscopy slides. The results suggest
either that these samples are real false positives or that the
rapid assay is slightly more sensitive than the other methods.

During the course of this study, fecal specimens that tested
positive microscopically for parasites other than Giardia and
Cryptosporidium were analyzed. These parasites included 46
samples of Blastocystis hominis, 27 samples of Endolimax
nana, 12 samples of Entamoeba hartmanni, 5 samples of
Entamoeba coli, 4 samples of Dientamoeba fragilis, 3 samples
of Iodamoeba buetschlii, 2 samples of Entamoeba histolytica/

dispar, and one sample each of Chilomastix mesnili, Cyclo-
spora cayetanensis, Enteromonas hominis, hookworm, micros-
poridia, and Taenia. No cross-reactions in the rapid test were
observed. Studies conducted at Genzyme have detected no
cross-reactivity to rotavirus, Clostridium difficile, Campylobacter
jejuni, Escherichia coli, or Salmonella.

The ability to simultaneously detect and distinguish between
Giardia and Cryptosporidium antigens in fixed or unfixed clin-
ical specimens with a 10-min nonenzymatic immunoassay is a
novel attribute of the Contrast Giardia/Cryptosporidium test.
The sensitivities and specificities for this assay are in the ranges
reported for many of the commercially available enzyme im-
munoassays for Giardia and Cryptosporidium antigen detec-
tion, which are more time-consuming and labor-intensive. The
test procedure is relatively simple to perform and requires
minimal training. Even though each sample requires its own
tube and test device, multiple samples can be run in parallel as
a batch to save time. This assay will provide diagnostic labo-
ratories with a convenient alternative method for performing
antigen detection assays for Giardia and Cryptosporidium on
patients’ stool samples. The suitability of this test for any given
laboratory may depend on the relative prevalence of Giardia
and Cryptosporidium infections, the number of specimens pro-
cessed on a daily basis, and the balance between assay cost and
reduced time.
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TABLE 1. Giardia and Cryptosporidium antigen detection using the combination rapid immunoassay on specimens
characterized by different laboratories

Laboratory
Giardia Cryptosporidium

Sensitivity (%) Specificity (%) Sensitivity (%) Specificity (%)

University of California, San Francisco 100 (17/17) 96.8 (211/218) 100 (11/11) 100 (224/224)
Albert Einstein College of Medicine 92.8 (39/42) 100 (200/200) 100 (5/5) 97.5 (231/237)
SmithKline Beecham Clinical Laboratories 100 (18/18) 100 (61/61) 100 (61/61) 100 (18/18)
Combined total 96.1 (74/77) 98.5 (472/479) 100 (77/77) 98.7 (473/479)
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