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Four hundred and seventy-three men and women at high risk for sexually transmitted disease were tested for
the presence of Chlamydia trachomatis in the urethra or the endocervix. Four groups were involved in this
multicenter study of two direct fluorescent-antibody microscopy tests, Kallestad Pathfinder and Syva
Microtrak, compared with culture techniques. Results from the test sites indicated that there was no significant
difference overall in the sensitivity and specificity of the two test kits. However, there was some interlaboratory
variation seen in- the sensitivity of the microscopy, but little difference in the specificity. Either kit could bé an

effective screening method for C. trachomatis in high-risk populations.

There are a number of rapid methods available for detec-
tion of Chlamydia trachomatis. They include both direct
fluorescent-antibody microscopy (DFA) and enzyme immu-
noassay (EIA). The Syva DFA (Syva, Inc., Palo Alto, Calif.)
method has been evaluated by a number of investigators (8,
14-17). With the exception of the original studies (14, 15),
the reports have indicated test sensitivity in the 70 to 80%
range. Ryan et al. (12) compared an EIA (Chlamydiazyme)
(Abbott Laboratories, North Chicago, IIl.) with culture on

1,074 patients in three risk groups. The rapid EIA proved to
be a highly specific and sensitive procedure for detection of
C. trachomatis in genital specimens from a high-risk female
population and symptomatic males.
The present study was performed in five centers on a

high-risk population and compared two DFA tests, Kallestad
Pathfinder (Kallestad, Winona, Minn.) and Syva MicroTrak
with culture.

MATERIALS AND METHODS
Study centers. This collaborative study was carried out in

five centers: the University of Connecticut Health Center
(John Dempsey Hospital), Farmington; the Centers for Dis-
ease Control (CDC), Atlanta, Ga., the Denver Public Health
Department, Denver, Colo.; Hennepin County Medical Cen-
ter, Minneapolis, Minn.; and the University of Iceland,
Reykjavik. The University of Connecticut-University of
Iceland study was a joint effort. All study centers used
essentially the same cultural procedures for C. trachomatis
and performed both DFA tests as specified by the manufac-
turers.

Patient population. The patient populations studied were

at high risk for sexually transmitted diseases (STDs). Four
hundred and seventy-three male and female patients attend-
ing STD clinics with genitourinary symptoms and asympto-
matic contacts of partners with STD were enroiled.
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Specimens. Two endocervical or urethral swabs were

collected from each patient. If there was visible discharge,
the discharge was either collected for Neisseria gonorrhoeae
culture or wiped from the orifice. Care was taken to ensure

that culture collection techniques were sufficiently aggres-

sive to ensure adequate mucosal epithelial cells in the
specimnen. The first swab taken was placed in 2 ml of
Chlamydia transport medium (0.2 M sucrose phosphate
buffer) and cultured. The second swab was used to prepare

the slides for DFA microscopy. The order in which the slides
were prepared was randomized.

Culture. All specimens were cultured by accepted meth-
ods (11) with cycloheximide-treated McCoy cells. AU cul-
tures were stained at 48 h with the Syva fluorescent-antibody
culture confirmation reagent. Those specimens containing
>1 inclusion were considered positive. Negative cultures
were passed once and restained.
DFA. Specimens for DFA were collected on the dacron

swabs provided in each DFA kit. The swabs for both kits are

essentially identical. The swab was rolled over the circular
scribed area of the glass slides provided and appropriately
labelled. Kallestad slides were fixed with methanol, and
Syva slides were fixed with acetone. Control slides provided
were similarly processed. One drop (approximately 30 ,ul) of
either antibody reagent was added to each well, and the
slides were incubated for 15 min at room temperature in a

moist chamber. The slides were rinsed with distilled deio-
nized water for 10 to 15 s and air dried. One drop of the
mounting fluid provided was added to the well, and then a

cover slip was carefully placed over the well. The entire
circumscribed area on the slide was screened with an epi-
fluorescence microscope at a total magnification of 400 to
630x under oil. Positive slides were confirmed by using a

1,000x ou immersion objective. Slides with no cellular
material present were rejected as representing inadequate
specimen collection.

Statistical tests. Sensitivity, specificity, and predictive
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TABLE 1. Comparison of two DFA tests for C. trachoinautis with
culture for 473 high-risk male and female patients

No. of results by DFA"
Chlamydia

culture result Positive Negative
KP SM KP SM

Positive 117 108 23 32
Negative 9 10 324 323

" KP, Kallestad Pathfinder; SM, Syva MicroTrak.

values were determined by the method of Galen et al. (5).
Upper and lower limits of sensitivity and specificity of the
combined results for high-risk men and women were calcu-
lated by William Longley, Marion Laboratories, Kansas
City, Mo.

RESULTS
Table 1 presents the combined results for 473 male and

female patients when two DFA tests were compared with
culture for detection of C. trachomatis. Included in Table 1
are 220 high-risk male patients. For this population, the
sensitivity of Pathfinder and MicroTrak was 84.1 and 75.4%
and the specificity was 98.7 and 98.0%, respectively. The
incidence of disease in this population was 31.2%.

Table 1 also includes similar data for a high-risk female
population comprising 253 symptomatic women or contacts
of partners with Chlamydia infection. The prevalence of
disease was slightly lower (27.1%) than in male patients.
Sensitivity was 83.1 and 78.9% for Pathfinder and Micro
Trak, respectively, and the specificity of the two kits was

identical (96.2%).
When female and male patients were combined (Table 1),

the overall disease prevalence was 29.5%. For the Kallestad
kit, in 473 patients, the 95% confidence limits for sensitivity
were 78.7 to 90.6%. For the Syva kit, the 95% confidence
limits were 67.7 to 82.0%. There was no statistically signif-
icant difference in the sensitivity of the two kits, although the
Syva kit had nine more false-negative results than the
Kallestad kit. Similarly, there was no statistically significant
difference in specificity for Pathfinder and MicroTrak (97.3
and 97.0%, respectively).

Table 2 is a compilation of the test results from the four
sites. The CDC, with the exception of one male patient,
tested only high-risk females. All other sites tested patients
of both sexes. The sensitivity for all sites ranged from 66.7 to
100% and from 68.4 to 100% for Pathfinder and MicroTrak,
respectively. The specificity of both kits was approximately
90% or greater. Prevalence ranged from a low of 6.5% among
males at Hennepin County Medical Center to 54.3% among
males in Iceland.

DISCUSSION

A number of rapid tests are available for detection of C.
trachoinatis in clinical specimens. These tests have the
potential to replace the technically difficult and time-con-
suming traditional culture method and, with few exceptions,
have used either DFA microscopy or EIA technology. As
pointed out in many reports, there are advantages and
disadvantages with each method. While the EIA is easier to
perform and has a quantitative endpoint, it is less amenable
than DFA to single-specimen processing. The significant
questions to ask, however, are not necessarily methodolog-
ical. They include: (i) Are the rapid tests applicable to all
populations potentially at risk of chlamydial infections? (ii)
Are there statistically significant differences in the perfor-
mance characteristics of rapid tests? (iii) What is the role of
Chlamydia culture in routine diagnosis of infection?
The predictive value of a positive or negative result in this

study was similar with both rapid methods. It is recognized
that while disease prevalence does not alter the sensitivity
and specificity of a method, predictive value decreases with
prevalence (2). For example, the study by Ryan et al. (12)
compared a number of risk populations, among them high-
risk symptomatic women and low-risk asymptomatic
women. While the sensitivity and specificity were similar for
both groups (91.3 and 89.3% versus 95.0 and 93.2%, respec-
tively), the predictability of a positive test result decreased
from 91.3% in the high-risk group (prevalence, 35.9%) to
44.6% in the low-risk group (prevalence, 5.8%). Both kits
appear to be excellent screening tests for a high-risk popu-
lation, but successful application to a low-risk population
cannot be assumed.
An early report on MicroTrak (15) claimed a sensitivity of

approximately 93%. Few investigators have been able to
duplicate these results. In the present study, the overall
sensitivity of MicroTrak was 77.1%. However, as can be
seen in Table 2, the sensitivity and specificity of both DFA
tests varied as a function of test site and population evalu-
ated. The variability was extensive for both kits. For exam-
ple, with the Pathfinder kit, the CDC and Hennepin County
Medical Center showed a sensitivity of 77.8 and 66.7%,
respectively, while on the same general population of pa-
tients, high-risk females, the Denver Group and the Univer-
sity of Connecticut-University of Iceland group showed a
sensitivity of 90.3 and 90.0% for the same Kallestad DFA
procedure. Similar variability was observed with the Syva
kit.
The specificity of both DFA procedures was more uni-

form. Only the CDC group (high-risk females) and Hennepin
County Medical Center (high-risk males) showed specificity
of <98 to 100%. Several reasons may exist for such a
discrepancy. If the cell culture technique is not optimal, then

TABLE 2. Individual-laboratory comparison of Pathfinder and MicroTrak DFA tests with culture in high-risk male and female patients

Study site Risk No. of Sensitivity' (%) Specificity (%)
group patients KP SM KP SMPrevalence

CDC Female 77* 77.8 72.2 89.8 89.8 23.3
Denver Public Health Female 85 90.3 87.1 100 100 36.5
Department Male 123 85.7 82.1 100 100 22.8

Hennepin County Medical Female 56 66.7 75.0 99.7 97.7 21.1
Center Male 30 100 100 92.9 89.3 6.5

University of Connecticut- Female 35 90.0 70.0 100 100 28.9
University of lceland Male 67 81.6 68.4 100 100 54.3

KP, Kallestad Pathfinder; SM, Syva MicroTrak.
'>Does not include one high-risk male.
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the rapid test will appear to be more sensitive but less
specific. Schachter (13) indicated that the sensitivity of a
single attempt to isolate C. trachomatis is unknown. How-
ever, it is unlikely that any of the current procedures are
100% sensitive. When patients are tested repeatedly, the
sensitivity of a single test is approximately 90% for men with
urethritis and 70 to 80% for women with cervicitis (13). In
this study, attempts were made to standardize the parame-
ters of sample collection and the culture technique, as well
as the DFA procedure. All laboratories were experienced, so
it was assumed that test variability would be minimal. Such
was not the case, and there is no explanation for it except the
expected inherent difference in patients, their extent of
disease, and their organism load.

While it does not explain variability between test sites,
there is evidence (12) that the second swab collected from a
patient has fewer organisms than the first swab. In that
study, 149 high-risk men and 90 high-risk women were
evaluated for C. trachomatis by using the first swab for the
direct EIA test and the second swab for culture. In men,
sensitivity increased from 82.1 to 91.2% in the symptomatic
group and from 47.8 to 64.7% in the asymptomatic group. A
lesser increase in sensitivity was observed in the women,
90.9 to 93.8%. Reliance, then, on the second swab for the
direct procedure probably does not ensure maximum sensi-
tivity.
There is also a tendency to claim superiority of one kit

over another based on a few percentage points of difference
in sensitivity or specificity. The upper and lower limits of
sensitivity and specificity of the kits suggest that such claims
are without foundation unless there are either large numer-
ical differences between kits or sufficient patient specimens
so that upper and lower limits do not overlap. In the present
study, there were fewer false-negative results with Path-
finder than with MicroTrak, but the difference was not
significant.
While the culture of Chlamydia in cycloheximide-treated

McCoy cells with DFA staining at 48 h is the most sensitive
method of detection (13), it is not practical for most clinical
laboratories. For high-risk populations, the DFA test be-
comes an attractive alternative. DFA is not as easy to
perform or as cost effective as EIA, but DFA is more
applicable to processing of a few specimens per day.
We suggest that the published studies on all rapid methods

indicate that if the result is positive, it can be reported.
However, if the test is negative, consideration should be
given to culture techniques even if it must be sent to a
reference laboratory. We suspect, from previous work (12),
that the test is specific and sensitive in symptomatic men and
both asymptomatic and symptomatic women. It is likely,
however, that these tests are not suitable for asymptomatic
male patients and sexually abused prepubertal girls (4). If
any test is performed on this group, it probably should be a
culture.

Several features of the Pathfinder test were noted. The
fluorescent signal of the test was initially brighter than that of
the MicroTrak but tended to fade more rapidly. This has
been alleviated by modifications in the Pathfinder kit. More
counterstain is used in the Pathfinder conjugate. Hence, the
red-colored cells in the background are more evident. Some
technologists prefer the increased red background, as it
increases the contrast between negative cells and green
elementary bodies; others do not.
The antibody used in both kits is monoclonal against

epitopes in the major outer membrane protein of C. tracho-
matis. This differs from Chlamydiazyme, in which an anti-

body to lipopolysaccharide is used. Unlike the Boots-
Celltech kit, which is a genus-specific polyclonal antibody,
the Kallestad and Syva kits are species specific. A possible
advantage of the Boots-Celltech product is the theoretical
ability to detect C. psittaci var. TWAR, a reported cause of
respiratory disease (6).
While this study has not evaluated the Kallestad method

for specimens from infants with pneumonitis or conjuncti-
vitis, other reports on Syva and EIA (3, 7, 9, 10) and our
anecdotal experience suggest that the Kallestad DFA would
be equally efficacious.

In summary, both DFA kits are comparable and should be
considered for high-risk patients, particularly by laboratories
without cell culture facilities.
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