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ABSTRACT:  The IDEIA Chlamydia Test, a commercially available antigen-capture enzyme-linked
immunosorbent assay (ELISA) test, based on a monoclonal antibody for the detection of chlamydia
in clinical specimens, was evaluated in a population of 65 free-ranging koalas in southeastern
Queensland determined to be infected with Chlamydia psittaci. Compared to isolation of the
organism in tissue culture, the sensitivity of the IDEIA test ranged from 3 to 11%, and the specificity
from 90 to 97%. The results indicated that the IDEIA test is unsuitable for use as a diagnostic

screening test for C. psittaci in free-ranging koalas.
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INTRODUCTION

Chlamydia psittaci has been found in
association with four common syndromes
in the koala (Phascolarctos cinereus). These
are keratoconjunctivitis (Cockram and
Jackson, 1981), reproductive tract disease
of female koalas (Brown and Grice, 1984;
McColl et al., 1984), urinary tract disease
(known colloquially as “dirty tail”), and
rhinitis/pneumonia (Brown and Grice,
1984, 1986). Previous surveys of koalas for
the presence of chlamydial infections have
relied upon the detection of antichlamy-
dial complement-fixing antibodies in koala
serum (McColl et al., 1984) or radiograph-
ic examination of female koalas for cystic
reproductive tract lesions (Brown et al.,
1984). Isolation of the organism in tissue
culture (Grice and Brown, 1985) is labo-
rious, reducing its practicality for use as a
survey tool. Results from another study
have shown that the complement fixation
(CF) test lacks sensitivity in detecting ko-
alas infected with C. psittaci (Weigler et

Phascolarctos cinereus, koala, Chlamydia psittaci, enzyme-linked immunosorbent

al., 1988). Therefore, this study was con-
ducted in search of an alternative test for
the detection of chlamydial infection in
free-ranging koalas.

The IDEIA Chlamydia Test (Boots-
Celltech Diagnostics Ltd., Slough, Berk-
shire, United Kingdom) is a commercially
available enzyme-linked immunosorbent
assay (ELISA) test which uses a mono-
clonal antibody directed against the chla-
mydial genus-specific lipopolysaccharide
(LPS) antigen in combination with an en-
zyme amplification step (Pugh et al., 1985).
The IDEIA test has been applied success-
fully to the diagnosis of acute chlamydial
conjunctivitis in cats (Wills et al., 1986).
This paper evaluates the performance of
the IDEIA test kit applied to a population
of free-ranging koalas, determined to be
infected with C. psittaci, in southeastern
Queensland.

MATERIALS AND METHODS

The swabs of koala tissues used in the present
study were taken during an epidemiological in-
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vestigation of chlamydial infection in koalas,
reported earlier in this issue (Weigler et al., 1988).
All koalas examined during the course of that
study were sampled at the same time for this
investigation, providing a total of 65 conjunc-
tival and 65 urogenital specimens for IDEIA
testing. Details regarding the study population
and the procedures of other tests performed are
given in Weigler et al. (1988). Briefly, swabs
were collected from the conjunctival sac and
urogenital canal or penile urethra of koalas and
these specimens were inoculated onto buffalo-
green monkey (BGM) kidney cells (Flow Lab-
oratories, Inc., McLean, Virginia 22102, USA)
grown in coverslip cultures for the isolation of
chlamydiae. Aerobic bacterial and fungal cul-
tures were also done on swabs which had been
taken from bothssites, and koala serum was taken
for CF testing.

Urogenital and conjunctival samples for
IDEIA testing were collected using sterile, cot-
ton-tipped, plastic or aluminum-shafted swabs
(Medical Wire and Equipment Company, Cor-
sham, Wiltshire, United Kingdom) and placed
in 1 ml of IDEIA transport medium contained
inside polystyrene vials (Nunc Cryotubes, Ros-
kilde, Denmark). Specimens were transported
on water-ice to the laboratory within 2-9 hr of
collection. Vials containing swabs and transport
medium were vortex mixed for 15 sec with ster-
ile glass beads, the swabs were extracted, and
the vials were then frozen in liquid nitrogen
(=196 C) for 1-4 wk prior to testing.

The IDEIA Chlamydia Test was performed
according to the manufacturer’s instructions and
processed in batches of approximately 40 sam-
ples. Frozen specimens were thawed at room
temperature, vortex mixed for 15 sec, boiled for
15 min and vortex mixed for an additional 15
sec. After cooling, 200 ul of each specimen was
added to a single well on the monoclonal anti-
body-coated plate provided. Following a 2-hr
incubation, 50 ul of the enzyme-conjugated
monoclonal antibody supplied in the kit was
added to each well, and the plate was incubated
for 1 hr. The contents of each well were then
hand-aspirated and wells were washed four times
using the wash buffer supplied. An aliquot (100
ul) of freshly reconstituted substrate was added
to each well and allowed to incubate for 40 min,
after which 200 ul of fresh amplifier was added.
Following a final 10 min incubation, 50 ul of
the supplied stopping solution was added and
the plates were read at 492 nm on a Titertek
Multiscan spectrophotometer (Flow Laborato-
ries, Inc., McLean, Virginia 22102, USA).

The IDEIA kit provides a positive control of
McCoy cells infected with chlamydiae and neg-
ative controls are taken from reserved transport
medium. In addition to these, we included tissue

culture propagated koala conjunctival and uro-
genital isolates of C. psittaci as positive controls
and growth medium from noninfected tissue
culture cells as negative controls. The cutoff val-
ue for positive samples was calculated according
to the manufacturer’s recommendations, adding
0.05 to the mean of the three standard negative
control wells.

RESULTS AND DISCUSSION

The sensitivity of a diagnostic test in-
dicates the frequency of positive test re-
sults in animals with a particular disease,
whereas test specificity indicates the fre-
quency of negative test results in animals
without that disease (Galen, 1982). Sensi-
tivity and specificity estimates of the
IDEIA test were calculated by comparison
with the isolation of C. psittaci in tissue
culture from conjunctival and urogenital
tract specimens, and then combined to give
estimates regardless of site for each koala.
These determinations are presented in Ta-
ble 1, along with lower and upper bounds
of the 95% confidence interval (Fleiss,
1981). Overall, the sensitivity of the IDEIA
test was only 11%, detecting only five of
the 46 koalas found to be infected with C.
psittaci by tissue culture isolation. How-
ever, overall specificity was 90%; 17 of the
19 koalas with negative tissue culture re-
sults for C. psittaci were also negative on
the IDEIA test. The wide confidence in-
tervals reflect the low sample sizes in each
group.

Combining the results from both tissue
sites gave the highest sensitivity in the
present study (11%), but this level is still
unacceptably low. By interpreting in par-
allel the results from two or more diag-
nostic tests, sensitivity is increased at the
expense of specificity. With parallel testing
using two tests, an animal is classified as
positive if a positive result occurs on either
or both tests employed (Fletcher et al.,
1982). Therefore, animals are classified as
negative only when both test results are
negative. When the combined IDEIA data
presented here were interpreted in parallel
with the results from a CF test conducted
on sera taken at the same time as tissue
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TABLE 1.

Sensitivities and specificities for the IDEIA Chlamydia Test performance measured against tissue

culture for Chlamydia psittaci infection in conjunctival and urogenital tissues of 65 free-ranging koalas
(Phascolarctos cinereus) in southeastern Queensland, Australia.

% Sensitivity
(number IDEIA
positive and culture
positive/total number

95% Confidence
interval® of

% Specificity
(number IDEIA
negative and culture
negative/total number

95% Confidence
interval of

Site culture positive)® sensitivity culture negative) specificity
Conjunctiva 3(1/31) (0, 16) 97 (32/33) (81, 100)
Urogenital 10 (3/31) (1, 24) 91 (31/34) (74, 97)
Combined" 11 (5/46) (3, 23) 90(17/19) (63, 98)

 Cut-off value of 10 or more chlamydial inclusion bodies per coverslip culture.

“Shown as a positive test result from either tissue site sampled.

* Lower and upper bounds of the 93¢ confidence interval.

specimens for the IDEIA test, the sensitiv-
ity, though greater than either test alone,
was still a low 16% (6, 28). In addition,
specificity remained at 90% (63, 98).

The proportion of koalas with clinical
disease consistent with chlamydial infec-
tion, including three cases each of kera-
toconjunctivitis and “dirty tail,” was six of
65 (9%). The overall prevalence of C. psit-
taci infection as determined by tissue cul-
ture isolation of the organism was 46 of 65
(71%). However, the apparent prevalence
of C. psittaci, as measured by the IDEIA
test, was only seven of 65 (11%). Chla-
mydia psittaci was isolated in tissue cul-
ture from all koalas with clinical signs of
disease, but only three of these were pos-
itive using the IDEIA kit.

Two koalas which were positive on the
IDEIA kit were negative on tissue culture.
These discordant results could be due to
the presence of interfering substances in
the original specimens. Some strains of
Staphylococcus aureus are known to con-
tain protein A, which is capable of binding
nonspecifically to the Fc portion of mono-
clonal antibodies and thus may create false
positive results. Other workers have cau-
tioned about this when using rapid diag-
nostic kits for the detection of chlamydiae
in humans (Krech et al., 1985; Rothburn
et al., 1986). However, bacterial culture in
this study isolated no S. aureus in associ-
ation with positive IDEIA test results. Al-
ternatively, nonviable chlamydiae may
have been present in the corresponding

two samples which were negative on tissue
culture.

The low sensitivity of the IDEIA test
can likely be explained by the low con-
centration of C. psittaci present in most
koalas. Many of the conjunctival and uro-
genital swabs taken during this survey pro-
duced low numbers (<25) of intracyto-
plasmic chlamydial inclusions per coverslip
culture, possibly indicating that the vol-
ume of chlamydial LPS present was below
the level of detection provided by the
IDEIA test kit. In a comparative titration
study, Wills et al. (1986) demonstrated the
superior sensitivity of cell culture over the
IDEIA test when the concentration of
chlamydial organisms was low.

The IDEIA test manufacturer recom-
mends storage of specimens at 2-8 C for
no longer than 7 days prior to testing, con-
trary to the regime used for the present
study. Comparative trials indicating the
long-term viability of C. psittaci under dif-
ferent combinations of temperature and
storage media are lacking. However, a
study by Sherman and Jordan (1985) com-
pared cryopreserved human semen spec-
imens containing C. trachomatis, and
found high agreement between the results
of a direct immunofluorescence test and
tissue culture isolation of the organism af-
ter a storage period of 6 mo. The present
study compares IDEIA test results to the
isolation of C. psittaci in tissue culture from
specimens which had been stored under
the same combination of time and tem-
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perature. Thus, only differences between
the two storage media on the preservation
of group-specific chlamydial antigen could
account for the low sensitivity of the IDEIA
test.

Most chlamydial infections exist in a
well-balanced host-parasite relationship.
The organisms are excreted by healthy
carriers, and they sometimes persist in la-
tently infected hosts during a noninfec-
tious stage (Schachter et al., 1973). Because
diagnostic tests for the detection of chla-
mydiae are developed for clinically-af-
fected populations, the sensitivity of other
tests currently available may not prove
substantially higher than the results re-
ported in the present study. One alterna-
tive test, the IMAGEN Chlamydia Test
(Boots-Celltech Diagnostics Ltd., Slough,
Berkshire, United Kingdom SL1 4ET), is
a direct fluorescent antibody test which is
based on the same monoclonal antibody as
the IDEIA test. Therefore, this test is un-
likely to be significantly more sensitive
when applied to this koala population.

The low sensitivity of the IDEIA test
found in this study indicates it is unsuitable
for screening free-ranging koalas for C.
psittaci infection. To detect a high pro-
portion of truly infected animals, screen-
ing tests for infectious diseases should have
a very high sensitivity (Galen, 1982). High
sensitivity is especially important when
there is a substantial penalty for failing to
detect infected animals; for example, prior
to the introduction of free-ranging koalas
to known chlamydiae-free colonies. Iso-
lation of the organism remains as the most
effective method of C. psittaci diagnosis
in free-ranging koalas until alternative tests
have proven adequate.
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