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Limited Value of Two Widely Used Enzyme Immunoassays for 
Detection of Chlamydia trachomatis in Women 

B.J.  T h o m a s * ,  E.J .  M a c L e o d ,  R E .  Hay ,  P.J. H o r n e r ,  D.  T a y l o r - R o b i n s o n  

Enzyme immunoassays (EIAs) are widely used to diagnose chlamydial infections in 
patients attending genitourinary medicine clinics. They are relatively easy to perform 
and are suitable for testing large numbers of samples. The objective of this study was to 
determine what proportion of women with chlamydial infection, defined as the 
presence of  Chlamydia trachomatis in a cervical smear or deposit and/or in the urin- 
ary tract, detected by means of  a sensitive direct fluorescent antibody test could also be 
identified by using two commercially available EIAs to test cervical samples. One hun- 
dred fifty-one women attending the genitourinary medicine clinic at St. Mary's Hos- 
pital, London, were enrolled. The use of the Chlamydiazyme (Abbott Diagnostics, 
UK) and MicroTrak (Syva, UK) EIAs resulted in the identification of only 56 % and 
63 %, respectively, of  women with chlamydial infection detected by direct fluorescent 
antibody staining. Thus, the EIAs available for detection of chlamydiae in cervical 
samples are inadequate for identifying all infected women. Improvement might be 
achieved by testing multiple samples or by resorting to tests of greater sensitivity. 

In many clinical laboratories the enzyme immu- 
noassay (EIA)  has become the method of choice 
for the detect ion of  Chlamydia trachomatis. It is 
less labour-intensive than culture and more suit- 
able than a direct f luorescent antibody (DFA) 
test for screening large numbers  of samples. We 
have reviewed the repor ted  sensitivity values for 
many commercially available EIAs  (1). They  vary 
widely and, indeed, values for  a single assay re- 
putedly  vary depending upon the prevalence of 
chlamydiae in the populat ion being studied and 
whether  patients are symptomatic  or asympto- 
rnatic (2). The  most  relevant  factor, however, 
must be the detect ion method  with which an assay 
is compared,  since an assay may be made to ap- 
pear  more  sensitive than it actually is by using an 
insensitive comparator.  Only by comparing a new 
assay with the most sensitive detect ion method 
available will the real value of  the assay be ascer- 
tained. 

The  results of  recent  studies have shown that cen- 
trifuging samples and staining the deposit in a 
DFA test is a very sensitive method for detecting 
chlamydial infection in women (3). In addition, 

The MRC Sexually Transmitted Diseases Research Group, 
The Jefferiss Wing, St. Mary's Hospital, Praed Street, Pad- 
dington, London W2 1NY, UK. 

some chlamydia-positive women can be identi- 
fied only by examining samples f rom the urinary 
tract, that is urethral  swabs and/or urine (4). If all 
these factors are considered, the sensitivity of  de- 
tecting Chlamydia trachomatis in women has 
been improved by 18 % (4). 

We tested cervical samples by two EIAs  (Micro- 
Trak EIA and Chlamydiazyme) and compared  
the results with those obtained by examining cer- 
vical smears, centrifuged cervical deposits and 
urinary tract samples by the D F A  test in order  to 
assess what propor t ion  of  women with chlamydial 
infection is identified by these two EIAs.  

Materials and Methods 

Subjects'. Samples were taken from women who were re- 
cruited during a study of the aetiology of mucopurulent 
cervicitis (4). One hundred fifty-one women attending the 
Jefferiss Wing (genitourinary medicine clinic) of St. Mary's 
Hospital, London, were included, Subjects were excluded if 
they had received antibiotics with activity against Chlamy- 
dia trachomatis in the last three months. 

Procedure. Samples were collected as follows. The urethral 
meatus was cleaned with saline-soaked gauze. A smear for 
the DFA test (MicroTrak, Syva, UK) to detect Chlamydia 
trachomatis was prepared from a fine cotton-tipped swab 
introduced 2-3 cm into the urethra. A non-lubricated specu- 
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lum was passed and the cervix cleaned with a cotton-tipped 
swab. Endocervieal material was collected by swabbing the 
endocervix and areas of ectopy on the ectocervix; one swab 
was expressed in transport medium for the Chlamydiazyme 
EIA (Abbott Diagnostics, UK). A second swab was rolled 
on a slide to produce a smear for DFA staining and then 
placed in transport medium for the MicroTrak EIA (Syva, 
UK). The order of collecting the two swabs was alternated 
between clinic sessions. The patient then collected the first 
20 ml of voided urine. 

Handling of Samples. Urine samples were stored at 4 °C 
for a maximum of three days. They were warmed to 37 °C 
to dissolve any deposit which had formed on cooling, vor- 
texed to break up threads and distribute tbe cell content 
evenly, and centrifuged at 3,000 rpm for 30 min in an MSE 
Mistral 2000 centrifuge. Deposits were resuspended in 1 ml 
volumes of phosphate-buffered saline and stored at -70 °C. 
Prior to testing by the DFA method, these deposits were 
thawed and centrifuged at 13,000 rpm in a microcentrifuge 
(MSE MicroCentaur). The resulting deposit was suspended 
in 20 I11 of distilled water and dried on a MicroTrak slide. 
One ml of "specimen treatment solution" was added to each 
cervical swab to be tested by the MicroTrak EIA, which was 
performed according to the manufacturer's instructions. The 
sample remaining after 200 ~tl had been removed for the 
EIA was centrifuged at 13,000 rpm in the MicroCentaur for 
10 rain. The deposit was resuspended in 20 ~1 of distilled 
water and dried on a MicroTrak slide for DFA testing. 

Techniques for Detecting Chlamydia trachomatis. The 
MicroTrak DFA test was used as described previously (5). 
Urethral smears and urine deposits were fixed in acetone 
and stained with 15 ~tl of MicroTrak direct specimen test 
reagent. Smears were considered inadequate if they con- 
tained few epithelial cells in the absence of chlamydial 
elementary bodies (EBs) or if they were too thick for indi- 
vidual cells to be brought into focus on microscopy. A sample 
was regarded as positive if one or more EB was seen. The 
MicroTrak EIA and the Chlamydiazyme EIA procedures 
were undertaken according to the manufacturers' instruc- 
tions. Positive Chlamydiazyme results were confirmed by a 
blocking assay. 

Specimens Tested. Specimens from 151 women were tested 
by the MicroTrak DFA test. For various teclmical reasons, 
samples from only 146 of these women were tested by the 
MicroTrak and Chlamydiazyme EIAs. The exclusion of in- 

adequate specimens accounts for the analysis of specimens 
from only 139 women. 

Results 

Detection of  Chlamydia trachomatis in Cervical 
Smears, Deposits and Urinary Tract Samples by 
DFA Staining. Cervical  smears ,  cervical  depos i t s  
and u r ina ry  t ract  samples  (u re th ra l  smear,  u r ine  
deposi t )  were  ava i lab le  f rom 151 w o m e n  (Table  
1). Chlamydia trachomatis was de tec ted  b y  D F A  
s ta in ing  in the cervix of  37 (24.5 % )  of  them.  M o r e  
cervical deposi ts  (n = 37) t h a n  smears  (n = 26) 
were posi t ive,  and  m a n y  m o r e  cervical  smears  
(n = 9) than  deposi ts  (n = 1) were  i na de qua t e .  
Overa l l ,  36 w o m e n  had Chlamydia trachomatis 
detec ted  by D F A  s ta in ing  of samples  f rom the  ur-  
inary  tract,  a nd  five (14 %)  of  these  w o m e n  were  
ch lamydia -nega t ive  in their  c o r r e spond i ng  cervi-  
cal deposi ts  and /or  smears.  

Comparison of Results of Micro Trak and Chlamy- 
diazyme EIAs in Cervical Samples with Those of  
Staining Cervical Smears by DFA. T h e  resul ts  of  
the three  tests in samples  f rom 146 w o m e n  are 
shown in Table  2. In  compar i son  with the  resul ts  
of  s ta in ing  cervical smears  with D F A ,  the sensi t i -  
vities of the  Mic roTrak  and  C h l a m y d i a z y m e  E I A s  
were  87.5 % and  75 %, respectively,  and  the  spe- 
cificities 98 % and  99 %,  respectively.  However ,  
all samples  posi t ive by bo th  or e i ther  of  the  E I A s  
when  the cervical  smear  was nega t ive  by  D F A  
were from pa t ien t s  whose  cervical  depos i t  and /o r  
u r ina ry  t ract  samples  were  posi t ive  by D F A  s ta in-  
ing. If  these E I A  resul ts  are  cons ide red  to b e  t ru ly  
pos i t ive ,  the  speci f ic i ty  of b o t h  E I A s  b e c o m e s  
100 %. Similarly, all the  w o m e n  whose  cervical  
samples  were  posi t ive by  e i ther  E I A  and who had 
i nadequa t e ly  D F A - s t a i n e d  cervical  smears  had at 

Table 1: Detection of Chlamydia trachomatis in cervical smears and deposits and in urinary tract samples by 
DFA staining. 

Results for 
urinary tract 
samples 

Results for cervical smears and deposits 

C. trachomatis present C. trachomatis absent Samples inadequate* 

Deposit Smear Deposit Smear Deposit Smear 

C. trachomatis present 31 26 4 5 1 5 
C. trachomat~absent 6 0 109 111 0 4 

Total 37 26 113 116 1 9 

* See text. 
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Table 2: Comparison of testing cervical samples for Chlamydia trachomatis by MicroTrak and Chlamydia- 
zyme EIAs with testing cervical smears by the DFA test. 

DFA results for 
cervical smears 

Results for cervical samples 

MicroTrak EIA Chlamydiazyme EIA 

Positive Negative Positive Negative 

Positive 21 3 18 6 
Negative 2 a 110 3 a 109 
Samples inadequate 4 a 6 I' 2 a 8 b 

Total 27 119 23 123 

aAll positive by DFA test in another sample. 
bTwo of 6 and 4 of 8 positive by DFA test in another sample. 

Table 3: Comparison of testing cervical samples for Chlarnydia trachomatis by MicroTrak and Chlamydia- 
zyme EIAs with testing cervical deposits by DFA. 

DFA results for 
cervical deposits 

Results for cervical samples 

MicroTrak EIA Chlamydiazyme EIA 

Positive Negative Positive Negative 

Positive 26 9 22 13 
Negative 0 108 1 a 107 
Inadequate 0 3 b 0 3 b 

"Ibtal 26 120 23 123 

apositive by DFA test in the cervical swab and urinary tract. 
bOne of 3 positive by DFA test in the urinary tract. 

Table 4." Comparison of MicroTrak and Chlamydiazyme EIA results with a positive Chlamydia trachomatis 
result in any sample. 

DFA result for 
any sample 

Results for cervical samples 

MicroTrak EIA Cl-damydiazyme EIA 

Positive Negative Positive Negative 

Positive 26 15 23 18 
Negative 0 98 0 98 

Total 26 t 13 23 116 

least one other sample positive by DFA, as did 
four women whose samples were negative by one 
or both EIAs. 

Comparison of Results of Micro Trak and Chlamy- 
diazyme EIAs in Cervical Samples with Those of 
Staining Cervical Deposits by DFA. The results of 
the three tests in samples from 146 women are 
shown in Table 3. In comparison with the results 

of staining cervical deposits with DFA, the sensiti- 
vities of the MicroTrak and Chlamydiazyme EI As 
were 74 % and 65 %, respectively. This repre- 
sents a reduction in the sensitivity of these tests 
compared to that seen when DFA staining of cer- 
vical smears was used as the comparator. 

Comparison of Results of Micro Trak and Chlamy- 
diazyme EIAs in Cervical Samples with Those of 
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Staining Cervical Smears, Deposits and Urinary 
Tract Samples by DFA. The results of the three 
tests in samples from 139 women are shown in 
Table 4. In comparison with the results of staining 
cervical smears, deposits and urinary tract 
samples with DFA, and regarding a positive result 
for any sample as indicative of an infected 
woman, the sensitivities of the MicroTrak and 
Chlamydiazyme EIAs were 63 % and 56 %, re- 
spectively. These sensitivities were, again, less 
than those noted previously in this study. 

EIA Results. Of 41 women who were chlamydia- 
positive in at least one sample by the DFA test, 20 
were positive and 12 were negative by both EIAs. 
Five of the 12 negative women also had negative 
or inadequate cervical tests by DFA staining, and 
chlamydiae were detected in their urinary tract 
alone; a further four of them had chlamydiae only 
in their DFA-stained cervical deposits but, in the 
remaining three, most cervical and urinary tract 
samples were DFA-positive. All six women 
whose cervical samples were negative in the Chla- 
mydiazyme test but positive by MicroTrak EIA 
had chlamydiae detected in most samples by the 
DFA test; three women whose samples were posi- 
tive by Chlamydiazyme but negative by Micro- 
Trak EIA had at least one other sample positive 
by the DFA test. 

Discussion 

The sensitivity and specificity values of any detec- 
tion method are not absolute but vary relative to 
the quality of the method with which it is com- 
pared. Thus, the values for the sensitivity of the 
MicroTrak and Chlamydiazyme EIAs, examined 
in this study, varied between 88 % and 65 % and 
75 % and 56 %, respectively, in relation to the 
least and most sensitive comparators. However, 
as reported elsewhere (6), both EIAs were found 
to be extremely specific, apparently false-positive 
EIA results being confirmed as truly positive by 
using a sensitive procedure to test samples from 
the same or another site in the same patient. 

The MicroTrak EIA was found consistently to be 
more sensitive than the Chlamydiazyme EIA, 
despite the samples for the former being used in- 
itially to make smears for DFA staining. When a 
false-negative result occurred with the MicroTrak 
EIA, at least one of the DFA tests in cervical 
samples was also negative, indicating that the 
swab contained only a small number of chlamy- 
dial EBs. However, when a false-negative result 

occurred with the Chlamydiazyme EIA, all the 
other cervical samples stained by the DFA test 
were either inadequate or chlamydia-positive, 
suggesting poor sampling or a relatively insensit- 
ive test. 

For the routine diagnosis of Chlamydia tracho- 
matis infection in patients attending genitourin- 
ary medicine clinics, EIAs are labour-saving and 
objective alternatives to DFA staining. However, 
the results of this study indicate that in only about 
60 % of women who are infected with Chlamydia 
trachomatis at some site will an accurate diagnosis 
be made by two of the assays used most widely. 
The detection rate might be improved by combin- 
ing cervical and urethral samples into the same 
transport medium, thus increasing the antigen 
content of the sample, in the same way that we in- 
creased sensitivity previously by combining 
multiple samples from the cervix (7). However, 
women who are chlamydia-positive in the urethra 
alone or in the urine alone have only small num- 
bers of EBs (4), and it is unlikely that these would 
be detected by the current EIAs. 

Routine detection of Chlamydia trachomatis by 
DFA staining is impractical if large numbers of 
samples are involved. Moreover, if not performed 
by a skilled observer and if centrifugation of spe- 
cimens is not undertaken, DFA staining is prob- 
ably no more sensitive than the best EIA (B.J. 
Thomas, unpublished data). It is important that 
clinicians and manufacturers of the EIAs are 
aware of the large number of women whose chla- 
mydial infections remain undetected and, there- 
fore, untreated when samples are subjected to 
examination by these currently available and 
widely used diagnostic methods. Use of the 
polymerase chain reaction and/or the ligase chain 
reaction may resolve the problem in the future. 
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