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Two endocervical swabs from each of 1,123 women were collected into manufacturer-supplied transport
tubes and tested for Chlamydia trachomatis by a polymer conjugate-enhanced (PCE) enzyme immunoassay
(EIA) (IDEIA PCE Chlamydia; DAKO) and a ligase chain reaction assay (LCx Chlamydia; Abbott). After
confirmation by the EIA blocking test, the sensitivity of the IDEIA PCE remained at 91.8% and the specificity

increased from 98.2 to 99.8% compared to LCx.

Nucleic acid amplification (NAA) assays for Chlamydia tra-
chomatis are more sensitive than culture (2, 15), enzyme im-
munoassay (EIA) (5, 17), and nucleic acid hybridization (3, 8)
and can be used successfully on noninvasive specimens such as
urine (1, 11) and vaginal (4), vulvar (12), or introital (16)
swabs. These qualities, together with high specificity, provide
impetus for using NAA tests such as the ligase chain reaction
(LCR) to screen asymptomatic populations at risk. The com-
mon limiting factors for NAA tests are increased costs for the
assays and lower levels of throughput.

The original 96-well-plate version of the EIA from DAKO,
called IDEIA, was introduced in the 1980s. Following exten-
sive evaluations compared with culture and NAA assays (6, 9),
IDEIA was grouped with other EIAs, after confirmatory block-
ing and expansion of the “gold standard,” as having a sensitiv-
ity of 60 to 70% (10). The manufacturer has since reconfigured
the assay by incorporating dual amplification of the indicator
system. This polymer conjugate enhancement (PCE) system
consists of a dextran backbone to which anti-chlamydial lipo-
polysaccharide monoclonal antibodies and alkaline phospha-
tase are bound. For every immune complex interaction, mul-
tiple molecules of alkaline phosphatase are available to drive
the signal generation in an enzyme-amplified color develop-
ment system. The performance of the IDEIA PCE Chlamydia
assay (DAKO) has been reported for detecting chlamydial
antigens in female cervical and vaginal swabs (13, 14) and in
male first-void urine (14) compared to PCR (AMPLICOR).
The purpose of our study was to compare the IDEIA PCE
Chlamydia assay and the LCR test (LCx Chlamydia; Abbott)
performed on endocervical swabs collected from women at-
tending a birth control clinic.

The study, which received ethics approval from the St. Jo-
seph’s Hospital investigational review committee, took place
from April to November 1999. Two endocervical swabs were
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collected into manufacturer-supplied transport tubes from
each of 1,123 consenting women of childbearing age attending
a suburban clinic. The order of sampling was reversed after
enrolling each 500 patients. All of the samples were held at
4°C, received in the laboratory within 24 h, and then processed
within 48 h.

The specimens were tested for C. trachomatis by LCR (LCx
Chlamydia) and by EIA (IDEIA PCE Chlamydia) according to
each manufacturer’s instructions for cervical swab testing. All
positive samples in the IDEIA PCE test were retested with and
without IDEIA PCE Chlamydia blocking reagents. A reduc-
tion in the EIA signal of at least 40% confirmed a positive ETA
result. Samples which had discordant results were reexamined
for elementary bodies (EBs) by the Microtrak (Dade Behring)
direct fluorescent-antibody reagent, with the presence of two
or more EBs considered positive. Discordant samples without
EBs were tested for DNA purified from Qiagen-extracted
IDEIA PCE swab material in an in-house PCR measuring C.
trachomatis plasmid DNA (7).

After confirmatory testing and discordance analysis, the
prevalence of C. trachomatis infection in this population of
women was 4.4% (49 of 1,123). Table 1 shows the performance
of the IDEIA PCE Chlamydia assay compared to the LCx
Chlamydia assay before and after the confirmatory blocking
assay was performed. Both IDEIA PCE and LCx identified 45
infected women. LCx also identified 4 extra women, and
IDEIA PCE identified an additional 19. With the LCx results
set as the reference standard and no blocking confirmatory
testing performed, the sensitivity of the EIA was 91.8% and the
specificity was 98.2%. The confirmatory blocking test elimi-
nated 17 of the false-positive results, leaving only two extra
positives by IDEIA PCE. This adjusted the specificity to
99.8%, while the sensitivity remained at 91.8%. The results of
further testing performed on the discordant specimens showed
that the four LCx-positive, EIA-negative specimens had either
low levels of EBs or a positive PCR test. The two EIA-positive,
LCx-negative specimens were without EBs and were negative
by PCR.

Tanaka and coworkers (13) showed the IDEIA PCE test to
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TABLE 1. Sensitivity and specificity of IDEIA PCE Chlamydia compared to LCx Chlamydia before and after confirmation with the blocking
reagent and discordance analysis

No. of samples with the following LCx

IDEIA PCE result result: % Sensitivity % Specificity
Positive Negative

Before confirmation
Positive 45 91.8 (45/49) 98.2 (1,055/1,074)
Negative 4 1,055

After confirmation
Positive 45 91.8 (45/49) 99.8 (1,072/1,074)
Negative 44 1,072

“ The four false-negative IDEIA PCE samples were either positive for EBs or PCR positive.

® The two false-positive IDEIA PCE samples were negative for EBs and by PCR.

have a sensitivity of 85.7% on cervical swabs from asymptom-
atic prostitutes with a chlamydia prevalence of 20%, compared
to a sensitivity of 91.4% for the AMPLICOR PCR assay. The
specificities of the two assays were 99.2 and 100%, respectively.
In a second study (14) using cervical swabs with a similar
population, this group showed even higher sensitivities of 95%
for IDEIA PCE and 100% for AMPLICOR PCR. Other types
of specimens were also tested in these two studies: reported
sensitivities of the IDEIA PCE test were 88.8% for vaginal
swabs and 91.4% for male first-void urine specimens. These
values approximate those achieved by NAA assays performed
on noninvasive specimens which may have amplification inhib-
itors. These results are encouraging and warrant further stud-
ies on noninvasive specimens. Kit costs vary according to coun-
try and laboratory testing volume. Processing of 91 specimens
and controls takes about 2 h of technician time, and the assay
results are ready in about 5 h. All positive results need to be
confirmed, which increases the time appropriately.

An important practical issue which emerged from our study
is the need to perform the IDEIA PCE confirmatory test.
Without performance of the blocking assay, an additional 17
false positives would have been reported. A specificity of
99.8% is respectable for any assay. The two apparent false
positives may have contained sufficient amounts of NAA in-
hibitors to negate a positive confirmatory result in the discor-
dance analysis. There was too little of the discordant specimens
remaining to allow spiking experiments to be performed for
the demonstration of inhibitors. Therefore, we were unable to
demonstrate that these samples were not true positives.

We gratefully acknowledge the secretarial assistance of Lisa Rizzo.

REFERENCES

1. Chernesky, M. A., D. Jang, H. Lee, J. D. Burczak, H. Hu, J. Sellors, S. J.
Tomazic-Allen, and J. B. Mahony. 1994. Diagnosis of Chlamydia trachomatis
infections in men and women by testing first-void urine by ligase chain
reaction. J. Clin. Microbiol. 32:2682-2685.

2. Chernesky, M. A,, H. Lee, J. Schachter, J. D. Burczak, W. E. Stamm, W. M.
McCormack, and T. C. Quinn. 1994. Diagnosis of Chlamydia trachomatis
urethral infection in symptomatic and asymptomatic men by testing first-void
urine in a ligase chain reaction assay. J. Infect. Dis. 170:1308-1311.

3. Clarke, L. M., M. F. Sierra, B. J. Daidone, N. Lopez, J. M. Covino, and W. M.
McCormack. 1993. Comparison of the Syva MicroTrak enzyme immunoas-
say and Gen-Probe PACE 2 with cell culture for diagnosis of cervical Chla-
mydia trachomatis infection in a high-prevalence female population. J. Clin.
Microbiol. 31:968-971.

10.

11.

12.

13.

14.

15.

16.

17.

. Hook, E. W,, I11, K. Smith, C. Mullen, J. Stephens, L. Rinehardt, M. S. Pate,

and H. H. Lee. 1997. Diagnosis of genitourinary Chlamydia trachomatis
infections by using the ligase chain reaction on patient-obtained vaginal
swabs. J. Clin. Microbiol. 35:2133-2135.

. Launderdale, T.-L., L. Landers, I. Thorneycroft, and K. Chapin. 1999. Com-

parison of the PACE 2 assay, two amplification assays, and Clearview en-
zyme immunoassay for detection of Chlamydia trachomatis in female endo-
cervical and urine specimens. J. Clin. Microbiol. 37:2223-2229.

. Mahony, J., S. Castriciano, J. Sellors, I. Stewart, I. Cunningham, S. Landis,

W. Seidelman, L. Grant, C. Devlin, and M. Chernesky. 1989. Diagnosis of
Chlamydia trachomatis genital infections by cell culture and two enzyme
immunoassays detecting different chlamydial antigens. J. Clin. Microbiol.
27:1934-1938.

. Mahony, J. B., K. E. Luinstra, D. Jang, J. Sellors, and M. A. Chernesky.

1992. Chlamydia trachomatis confirmatory testing of PCR-positive genitouri-
nary specimens using a second set of plasmid primers. Mol. Cell. Probes
6:381-388.

. Modarress, K. J., A. P. Cullen, W. J. Jaffurs, G. L. Troutman, N. Mousavi,

R. A. Hubbard, S. Henderson, and A. T. Lorincz. 1999. Detection of Chla-
mydia trachomatis and Neisseria gonorrhoeae in swab specimens by the Hy-
brid Capture II and PACE 2 nucleic acid probe tests. Sex. Transm. Dis.
26:303-308.

. Pugh, S. F., R. C. B. Slack, E. O. Caul, 1. D. Paul, P. N. Appleton, and S.

Gatley. 1985. Enzyme amplified immunoassay: a novel technique applied to
direct detection of Chlamydia trachomatis in clinical specimens. J. Clin.
Pathol. 38:1139-1141.

Schachter, J. 1997. DFA, EIA, PCR, LCR and other technologies: what tests
should be used for diagnosis of chlamydia infections? Immunol. Investig.
26:157-161.

Schachter, J., J. Moncada, R. Whidden, H. Shaw, G. Bolan, J. D. Burczak,
and H. H. Lee. 1995. Noninvasive tests for diagnosis of Chlamydia tracho-
matis infection: application of ligase chain reaction to first-catch urine spec-
imens of women. J. Infect. Dis. 172:1411-1414.

Stary, A., B. Najim, and H. H. Lee. 1997. Vulvar swabs as alternative spec-
imens for ligase chain reaction detection of genital chlamydial infection in
women. J. Clin. Microbiol. 35:836-838.

Tanaka, M., H. Nakayama, H. Yoshida, K. Takahashi, T. Nagafuji, T. Hagi-
wara, and J. Kumazawa. 1998. Detection of Chlamydia trachomatis in vaginal
specimens from female commercial sex workers using a new improved en-
zyme immunoassay. Sex. Transm. Infect. 74:435-438.

Tanaka, M., H. Nakayama, K. Sagiyama, M. Haraoka, H. Yoshida, T. Hagi-
wara, K. Akazawa, and S. Naito. 2000. Evaluation of a new amplified enzyme
immunoassay (EIA) for the detection of Chlamydia trachomatis in male
urine, female endocervical swab, and patient obtained vaginal swab speci-
mens. J. Clin. Pathol. 53:350-354.

Vogels, W. H. M., P. C. Van Voorst Vader, and F. P. Schroder. 1993.
Chlamydia trachomatis infection in a high-risk population: comparison of
polymerase chain reaction and cell culture for diagnosis and follow-up.
J. Clin. Microbiol. 31:1103-1107.

Wiesenfeld, H. C., R. P. Heine, A. Rideout, I. Macio, F. DiBiasi, and R. L.
Sweet. 1996. The vaginal introitus; a novel site for Chlamydia trachomatis
testing in women. Am. J. Obstet. Gynecol. 174:1542-1546.

Wylie, J. L., S. Moses, R. Babcock, A. Jolly, S. Giercke, and G. Hammond.
1998. Comparative evaluation of Chlamydiazyme, PACE 2, and AMP-CT
assays for detection of Chlamydia trachomatis in endocervical specimens.
J. Clin. Microbiol. 36:3488-3491.



