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TECHNICAL NOTE 

Comparison of the Sanofi Diagnostics Pasteur 
Chlamydia Microplate EIA shortened assay with 
the original standard assay and cell culture 

E. L. CHAN, K. BRANDT, HEATHER STONEHAM and G. HORSMAN 
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Canada 

The new Sanofi Diagnostics Pasteur Chlamydia Microplate EIA shortened assay was 
evaluated by comparison with the original standard assay and cell culture. A total of 
853 paired male and female genital tract specimens was tested with both Sanofi 
Chlamydia Microplate EIA shortened and standard assays and the results were 
compared with those of cell culture. For confirmation, a blocking assay run in the 
shortened format was used. Discrepancies between the three methods were resolved by a 
direct fluorescent antibody (DFA) test on the EIA samples or the culture retentate, or 
both. After resolution of discrepant results, the standard assay had a sensitivity, 
specificity, positive predictive value and negative predictive value of 98.5%, loo%, 100% 
and 99.9%, respectively. The shortened assay results were loo%, loo%, 100% and 
loo%, respectively. The shortened assay takes approximately 1.5 h less time than the 
standard assay and this study demonstrated that they have equivalent sensitivity and 
specificity. The improvement in turnaround 
same day. 

Introduction 

Chlamydia trachomatis infection has been identified as 
the leading cause of pelvic inflammatory disease (PID), 
infertility and ectopic pregnancy in women [l]. It is 
also the commonest cause of sexually transmitted 
disease [2], with an estimated 4 million infections 
annually in the USA [3]. Because of the elusive nature 
of the organism, it is not well recognised and often 
goes untreated. The estimated direct and indirect cost 
of chlamydia infections exceed $2.4 billion annually in 
the USA [4]. Accurate diagnosis and treatment of 
chlamydia infections are of public health importance. 
Laboratory diagnosis of C. trachomatis infection can 
be performed by cell culture, enzyme immunoassay, 
direct immunofluorescence assay, DNA hybridisation 
and nucleic acid amplification techniques. The sensi- 
tivity and specificity of each technique varies and DNA 
amplification techniques probably provide the most 
sensitive and specific assays [5 ,  61. However, although 
there have been efforts to make these assays convenient 
in the clinical laboratory, they are not ideal in a high 
volume laboratory that tests > 100 specimendday. 
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time enables results to be reported on the 

Enzyme immunoassay, on the other hand, offers good 
sensitivity and specificity as a screening assay [7, 81 
and also offers high throughput with rapid turnaround 
time. The present study was designed to evaluate the 
new Sanofi Diagnostics Pasteur (SDP) Chlamydia 
Microplate EIA shortened assay, which is 1.5 h shorter 
in turnaround time than the original standard assay. 
Both EIAs were compared with cell culture in a high 
volume clinical laboratory. In addition to the compari- 
son of sensitivity and specificity, the difference in 
turnaround time between the two assays after con- 
firmation was also evaluated to determine whether 
there is added value in a shorter assay. 

Materials and methods 

Patient samples 

Seven hundred and thirty-two endocervical specimens 
were collected by several family physicians and by staff 
at the STD Clinic in the General Hospital in Regina. 
One hundred and twenty-one urethral swabs from male 
patients were obtained predominantly from the Regina 
STD clinic. Most of the female patients from the 
family physician clinics were asymptomatic, while 
most of the STD clinic patients were either sympto- 
matic or positive contacts. The swab for cell culture 
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was collected first in all patients and transported in 
2-SP medium in an ice pack. The SDP swab was 
collected after the cell culture and used in both 
shortened and standard assays. All specimens were 
transported to the laboratory within 24 h of collection. 

Culture 

Glass beads were added to the specimens and shaken to 
break up the cells before inoculation on to a confluent 
monolayer of McCoy cells previously grown for 24 h 
on coverslips in shell vials. The vials were centrifuged 
at 2500 g at 35°C for 1 h, followed by replacement of 
the supernate with maintenance medium containing 
cycloheximide 1 pg/mL. The medium was removed 
after incubation for 72 h at 37°C. The cells were 
stained with a FITC-conjugate (Syva, Ontario, Canada) 
comprised of monoclonal antibodies prepared to 
chlamydia1 reticulate and elementary bodies after 
methanol fixation. The specimens were examined with 
a UV epi-fluorescence microscope (Olympus, Alberta, 
Canada) for the presence of inclusion bodies in the 
cells. Positive and negative controls were included with 
each run. 

EIA assays 

Sanofi Diagnostics Pasteur Chlamydia Microplate EIA 
shortened and standard protocols were performed 
according to the manufacturer's instructions. The 
blocking assay for confirmation was done according 
to the shortened assay protocol. A 50% or greater 
reduction in absorbance in comparison with the 
corresponding well without blocking reagent designated 
positive confirmation. 

Cytocentrifugation and direct Jluorescent-antibody 
assay 

The cell culture retentate, all EIA positive specimens, 
and specimens that fell into the negative grey zone 
range (30% below the cutoff) were tested by cytocen- 
trifugation and direct fluorescent antibody (DFA) assay 
for the presence or absence of elementary bodies. Cell 
culture retentates were lysed by a freeze and thaw 
process before the DFA procedure. SDP does not have 
a grey zone in the manufacturer's recommended 
procedure and this was created for the purpose of the 
study to detect false negative results. DFA slides were 
prepared by centrifugation of the sample (400 pl) at 
10 000 g. The pellets were resuspended in 20 p l  of 

Table 1. Results of shortened and standard EIA assays 
discrepancies 

double distilled water and 5 pl was spotted on to a 
slide. After fixation with methanol, the slides were 
stained with a direct antigen stain; Sanofi Diagnostic 
Pasteur's KallestadTM Direct Antigen (Chaska, MN, 
USA) anti-MOMP and anti-LPS stain were used in this 
procedure as the Syva anti-LPS stain will not work 
with EIA extracts. 

All slides were examined with a UV epifluorescence 
microscope. A positive DFA was defined as five or 
more EBs. 

Criteria for resolving discrepant results 

The specimen was considered positive if the cell 
culture was positive. If the EIA result differed from the 
culture result, the discrepancy was resolved as follows. 
Negative grey zone (30%) EIA samples were further 
tested by DFA and blocking assays. If the EIA 
specimen was confirmed to be positive by the blocking 
assay but was culture negative, DFA testing of the EIA 
sample or the culture retentate was done to further 
evaluate the sample. If any DFA tested sample was 
positive with five or more EBs, then the sample was 
considered confirmed positive and used in the resolu- 
tion calculation. 

Sta tis tical analysis 

Sensitivity, specificity and positive and negative pre- 
dictive values were calculated in direct comparison 
with culture and after resolution by DFA. 

Results and discussion 

The results of the two assays after resolution of 
discrepancies are shown in Table 1. There were three 
discrepancies with the shortened assay and four with 
the standard assay that were culture negative and EIA 
positive. After resolution, all the culture retentates from 
these EIA positives were found to have more than five 
EBs and thus the EIA results were considered true 
positives. However, one culture positive sample was 
negative in the standard EIA assay. All these 
discrepancies were found in specimens from female 
patients. The sensitivity and specificity (Table 2) were 
slightly better in the shortened assay, but the difference 
was not statistically significant (p < 0.1). 

Laboratory diagnosis of C. trachomatis infection 

and of culture for C. trachomatis after resolution of 

Characteristics Shortened assay Standard assay 

CultureiEI A 
Female 
Male 
Overall 

~~~ 

+/+ -/+ +/- -/- +/+ -/+ 
56 3 0 673 54 4 
8 0 0 113 8 0 

64 3" 0 786 62 4* 

+/- -I- 
1 673 
0 113 
1 786 

* Culture retenate showed five or more EBs, thus the EIA is a true positive. 
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Table 2. Sensitivity, specificity and predictive values of shortened and standard 
EIA assays for C. trachomatis. 

Criteria Shortened assay Standard assay 

Sensitivity 100% (67/67) 98.5% (66/67) 
Specificity 100% (786/786) 100% (786/786) 
Positive predictive value 100% (67/67) 100% (66/66) 
Negative predictive value 100% (787/787) 99.9% (786/787) 

continues to be both a science and an art. Clinicians 
require a reliable test with good predictive values [9], 
while the clinical laboratory would like to have such a 
test but also requires low costs, ease of performance 
and the ability to process large numbers of specimens 
[ 101. Also, the turnaround time should be as short as 
possible. The Sanofi Diagnostics Pasteur Chlamydia 
Microplate EIA standard assay has the potential to 
fulfill all of the above criteria. However, it has an 
assay time of c. 3.5 h, which together with the 
blocking assay for confirmation of positive results, 
means that it could take at least 7 h before the final 
result becomes available. This is close to the end of 
the working day and could delay the treatment plan. 
The new DNA amplification methods such as PCR 
and LCR seem to be more sensitive and specific than 
EIA assays [5]. However, these new assays require 
considerable time for specimen preparation and a high 
degree of technical skill and extra care is required to 
prevent contamination. Commercial companies have 
developed automated instrumentation and reduced 
preparation time to make these assays more acceptable 
to the routine clinical laboratory, but at this time, most 
clinical laboratories are not doing these assays 
routinely or in high volumes. EIA is still the only 
assay that can be easily applied to a routine high 
volume laboratory with a reasonable turnaround time. 

The present study evaluated the new shortened SDP 
assay in comparison with the original standard assay 
and with cell culture. The shortened assay appears to 
be slightly better in sensitivity and specificity (not 
statistically significant) and gives good correlation 
with the results of cell culture. The major advantage 
of the new shortened assay is the reduction of 1.5 h in 
processing time. Taking into account the blocking 
assay to confirm positive results after the initial run, 
results can be available in c. 3 h. This greatly 
improves the turnaround time and in our evaluation, 
the final confirmed result was usually available by 
noon. With the implementation of electronic reporting, 
it is possible to have the final results reported by early 
afternoon, thus allowing the physician time to inform 
the patient and initiate treatment. 

The creation of a grey zone was due to our previous 
finding that certain EIA tests may give false negative 
results if they have an absorbance value in the area 
30% below the cut-off [9]. However, in the present 
study, there were very few specimens that fell into this 
zone and these were found to be true negatives. Thus 
a grey zone does not seem necessary for the shortened 
assay. The SDP shortened assay and the original 
standard assay were found to be equivalent with good 
predictive values. The major advantage of the 
shortened assay is the decreased turnaround time, 
which is an asset to the laboratory and improves 
patient care in an important public health disease. 
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