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The CLEARVIEW Chlamydia test (Unipath, Mountain View, Calif.), a 30-min immunoassay, was

compared to a standard tissue culture technique for the direct detection of chlamydiae from 677 cervical
specimens obtained from 667 patients. For data analysis, 15 specimens were eliminated because of toxicity in
the culture and 14 were eliminated because of failure of the extracted specimen to migrate in the CLEARVIEW
test, one of the latter group being culture positive. Of the remaining 648 specimens, 40 were culture positive,
of which 38 were detected by the CLEARVIEW test, and 12 specimens were positive only by the CLEARVIEW
test. Therefore, the CLEARVIEW in comparison with culture was easier to perform, more rapid, and in this
low prevalence (6.2%) population had a 95.0% sensitivity, 98.0% specificity, and 76.0% positive and 99.7%
negative predictive values.

Over the past 10 years several products have been intro-
duced for the direct detection of Chlamydia trachomatis
which make the laboratory testing for this important sexually
transmitted pathogen more practical than the standard tissue
culture method. Although culture is still regarded as the gold
standard for the laboratory detection of C. trachomatis, few
laboratories are able to perform it to its maximum sensitiv-
ity, whether this be due to specimen collection, transporta-
tion, or holding or culture techniques (1, 9). However, the
first generation of direct assays, which in general take a few
hours to complete and/or require specialized equipment,
have been reported in some studies to have sensitivities that
range from 60 to 85% and specificities that range from 94 to
99%; therefore, both sensitivity and specificity remain a
problem with these assays (3, 6, 8, 10). In the past few years,
the second generation of assays has been introduced, which
do not require costly specialized equipment and take even a
shorter time to complete. Although there are not as many
reports in the literature on the performance of these assays,
the data available so far seem promising (2, 4, 5). The
CLEARVIEW Chlamydia, which is a 30-min single-reagent
immunoassay, has been recently introduced for testing cer-
vical specimens. In one report, the CLEARVIEW test had a
sensitivity of 93.5% and a specificity of 99% when tested in
a population with a prevalence of 17.5% of chlamydial
infection (2). In this report, we compared the CLEARVIEW
system with a standard tissue culture technique in a popu-
lation with a low prevalence (6.2%) of chlamydial infection.

Cervical specimens were obtained from patients attending
the Obstetrics and Gynecology Clinic at the University of
California Irvine Medical Center. Upon cleansing the cervix,
two swabs were obtained from each patient. The order of
collection of the swabs was rotated every 25 patients.
Specimens for culture were obtained with a cytobrush, or in
the case of a pregnant female, in which collection using a
cytobrush was not advisable, a cotton swab (American
Scientific Products, McGaw Park, Ill.) was used. This swab
or cytobrush was placed in 1 ml of 2-SPG (0.2 M sucrose,
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0.02 M sodium phosphate [pH 7.2], 5 mM glutamic acid) (11)
containing gentamicin (50 ,ug/ml) and amphotericin B (25
,ug/ml). The swabs for testing by the CLEARVIEW assay
were provided with the testing kits and upon collection were
held dry. All specimens were refrigerated within 1 h of
collection.

Cultures were performed as previously described (10).
Specimens were processed and tested within 24 h of collec-
tion, with the majority within 6 h of collection. Briefly,
swabs or cytobrushes were vortexed for 2 min in 1 ml of
2-SPG transport media. Two glass shell vials (15 by 45 mm)
containing McCoy cell monolayers which had been seeded
24 h before culture on 12-mm coverslips were each inocu-
lated with 0.1 ml of specimen. Vials were centrifuged for 1 h
at 35°C at 1,500 x g, after which 1 ml of Eagle minimal
essential medium containing fetal calf serum (10%), genta-
micin (50 jig/ml), and cycloheximide (1 ,ug/ml) was added.
Cultures were incubated for 48 h before fixation with meth-
anol and staining with a monoclonal antibody (MAb) to the
lipopolysaccaharide (LPS) of chlamydiae (Cultureset; Ortho
Diagnostics, Inc., Raritan, N.J.). The number of inclusion-
forming units (IFU) per coverslip was determined. With 402
cultures, a blind pass was performed from the extra vial
inoculated. For the blind pass, glass beads were added
directly to the vial, which was then vigorously vortexed for
2 min, and 0.1 ml of this was used to inoculate each of two
vials, which were centrifuged, incubated, and stained as
described for the primary cultures.
Specimens collected and transported on dry swabs pro-

vided with the CLEARVIEW Chlamydia assay were tested
at the same time the cultures were inoculated. Swabs were
placed in 0.6 ml of extraction buffer and heated at 80°C for 12
min in a heating block provided by the manufacturer. Upon
cooling for 5 min, the swabs were removed, and the resulting
specimen extract was tested on a CLEARVIEW card. To
the sample window (Fig. 1), 5 drops of extracted specimen
were added and allowed to react for 15 min with the reagents
impregnated in the card. During this time, if chlamydial LPS
antigen was present in the patient sample, the antigen would
bind to the colored-latex-labeled murine MAb to chlamydial
LPS contained in the sample window. The liquid sample
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FIG. 1. A negative (left) and positive (right) specimen by the
CLEARVIEW Chlamydia assay are shown. Extracted specimens
are placed on the filter in the sample window, which contains a
colored-latex-labeled murine MAb to chlamydial LPS. Upon rehy-
dration with the extracted sample, chlamydial LPS, if present in the
patient specimen, complexes with the labeled MAb, and this com-
plex migrates up the card. The result window contains immobilized
unlabeled murine MAb to chlamydial LPS, which serves to capture
any colored antigen-latex-labeled-antibody complex that may be
present. Therefore, if a chlamydial LPS-labeled-MAb complex has
been formed in the sample window, a colored band forms in the
result window. In all assays, a band is formed in the control window
because of the migration of the excess colored-latex-labeled murine
MAb to chlamydial LPS, which is captured by the immobilized
rabbit anti-mouse antibody in the control window.

would migrate up the CLEARVIEW card filter until it
reached the result window where, if the LPS antigen-
antibody complex was present, it would bind to unlabeled
anti-LPS MAb that was immobilized in the result window.
This would result in a visible band in the result window,
since the colored-latex-labeled chlamydial antigen-LPS an-
tibody complex would have been captured by the unlabeled
anti-LPS antibody present in the result window. Any band in
this window was considered a positive result. The excess
unbound colored-latex-labeled murine anti-LPS MAb would
migrate to the control window and react with rabbit anti-
mouse serum that was immobilized in the control window.
Therefore, each assay had a built-in control that the latex-
labeled MAb had migrated in the assay system. All assays
had a positive band in the control window; however, in some
cases, if the sample was strongly positive in the result
window, then the control signal tended to be weaker than
that seen with the negative specimens because of the smaller
amount of free murine anti-LPS antibody available to mi-
grate to the control window. An example of a positive and a
negative specimen for chlamydiae assayed on a CLEAR-
VIEW card can be seen in Fig. 1.
A total of 677 cervical specimens were obtained from 667

patients. The patients ranged in age from 13 to 62 years, with
an average age of 26.9 years. Blind passes were performed
on 402 of the specimens cultured, and of these, there was 1
culture-positive specimen detected on the blind pass. Of the
total specimens tested, there were 15 specimens that were
toxic to McCoy cell monolayers when they were initially
cultured. These specimens were eliminated from the data
analysis, since they were frozen at the time of the initial

TABLE 1. Correlation of the CLEARVIEW color intensity with
the number of IFU per coverslip

CLEARVIEW No. of specimens with the given no.
color intensity of IFU per coverslip
(1+ to 4+) Negative <100 100-1,000 >1,000

1+ 10 10 5 0
2+ 1 0 3 2
3+ 1 0 3 1
4+ 0 2 0 12

culture, and therefore repeat cultures were performed from
frozen not fresh cultures, thus raising the possibility of a loss
of viability in the specimen due to freezing. There were 14
specimens which failed to migrate in the CLEARVIEW
system, and therefore they too were eliminated from the final
analysis. One of these latter specimens was culture positive.
Of the remaining 648 specimens from 641 patients, there

were 40 (6.2%) that were culture positive. The distribution of
IFU per coverslip in these positive specimens was 13 with
<100 IFU, 12 with from 100 to 1,000 IFU, and 15 with
>1,000 IFU. There were 9 (5.0%) positive specimens of the
total 178 specimens collected by cytobrush, and of the 463
swabs used for culture, 29 (6.3%) were culture positive. The
remaining specimens for culture were received with the
cytobrush or swab already removed from the 2-SPG me-
dium, and therefore how the specimen had been actually
obtained was unknown. Therefore, in this study, there was
no statistical difference (P > 0.05) between the culture-
positive specimens as to whether they were obtained by a
cytobrush or a swab. This is similar to the findings of Lees et
al. (7), in which, comparing 2,024 cervical specimens col-
lected by both cytobrush and swab, they failed to find a
difference in culture results between the two collection
devices.
The CLEARVIEW system detected 38 (95.0%) of the

culture-positive specimens. The two culture-positive speci-
mens not detected by the CLEARVIEW test had 4 and 325
IFU per coverslip. The correlation between the intensity of
the color reaction by the CLEARVIEW Chlamydia and the
IFU by culture for those 38 specimens that were positive by
both methods can be seen in Table 1. There was a direct
correlation between color intensity by the CLEARVIEW
test and the number of IFU by culture. There were 12
specimens that were detected only by the CLEARVIEW
test. None of these patients had been receiving antibiotics
prior to having the specimens obtained. Of the specimens
that were positive only by the CLEARVIEW test, the
majority (83%) had an intensity of 1+, as can be seen in
Table 1.

In this evaluation, we compared a rapid immunoassay, the
CLEARVIEW Chlamydia, for the direct detection of chla-
mydiae with a standard tissue culture method. The tissue
culture method is one which we have previously compared
with other rapid-detection methods (10). In this study, we
found the CLEARVIEW test to have a sensitivity of 95.0%, a
specificity of 98.0%, and positive and negative predictive
values of 76.0 and 99.7%, respectively. The sensitivity found
with the CLEARVIEW test was higher than that we previ-
ously reported for the Chlamydiazyme (85%), Microtrak
(75%), and PACE DNA probe (60%) assays (10). There is one
other report of the CLEARVIEW assay, in a population with
a higher prevalence (17.5%) for chlamydial infection than the
6.2% for chlamydial infection prevalence of the population in
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this report (2). The authors of this previous study found that
of the 376 endocervical samples examined with both culture
and the CLEARVIEW Chlamydia, the CLEARVIEW test
had a sensitivity of 93.5% and a specificity of 99%.
There were several features of the CLEARVIEW assay

which made it very easy to perform. First, the specimen is
taken and transported at room temperature on a dry swab,
thereby eliminating transport fluid and refrigeration problems.
These two features make this test practical for most outpa-
tient facilities. Second, there is only one reagent to dispense,
the total hands-on time of the assay is under one min, and the
total time to completion of the assay is 0.5 h. Third, the only
instrumentation required is a heating block for the 80°C
extraction, which is provided by the manufacturer.
The reading of the CLEARVIEW result was subjective,

and this may have contributed to some of the false-positive
CLEARVIEW results. Of the 12 false-positive results, 10
were of a low-intensity (1 +) color band. Also in the 1 + range
were 15 of the 40 culture-positive samples. Perhaps if a card
reader were available, then there could be differentiation
within this 1 + range between the true- and the false-positive
results. An instrument to measure the color intensity of the
reaction would also eliminate any technical variation in
interpretation among laboratory workers.

In summary, although not as sensitive and specific as a
standard tissue culture assay, the CLEARVIEW system had
a comparable or even higher sensitivity and specificity than
some of the more laborious and technically demanding direct
chlamydial assays. This assay has some definite advantages
over many of the other direct assays currently available in
that it requires no specialized equipment, transport media, or
refrigeration, and it is rapid and technically easy to perform.
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