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SUMMARY A solid phase enzyme immunoassay (GonozymeTM) was used to demonstrate
gonococcal antigen in urogenital specimens. Urethral specimens from 101 men and cervical
specimens from 150 women were examined, and the diagnostic yields were compared with those
obtained by culture. The GonozymeTM test was positive in 25 patients, 15 men and 10 women,
and negative in 226 patients. Gonococci were isolated by culture in 23 of the patients, 12 men
and 11 women. The GonozymeTM test gave false-negative results in two men and one woman
patient. The sensitivity of the test was 87% for the men and 91% for the women. Correspond-
ingly, the test specificity was 94.3% for the men and 100% for the women, the predictive value of
positive test 80% and 100%, and that of negative test 97.7 and 99-3% respectively. The
GonozymeTM test does not allow antibiotic sensitivity testings but has the advantage of rapidity
and is not dependent upon viable organisms. The test is an attractive alternative to culture
procedures for screening women patients with symptomatic or asymptomatic gonorrhoea.

A diagnosis of gonorrhoea cannot be made on clini-
cal signs and symptoms only but must be based on
the demonstration of gonococcal organisms in rel-
evant specimens. Serological tests for demonstrating
gonococcal antibodies in serum specimens have not
proved to be sensitive and specific enough for a cor-
rect diagnosis because of inherent difficulties to dif-
ferentiate a present infection from a previous one.'
Hence, the demonstration of gonococci or gonococ-
cal components in relevant specimens are at present
the most reliable methods for the laboratory diag-
nosis of this disease.

Microscopy of smears, prepared from urogenital
specimens and stained with methylene blue or
Gram's method, is a rapid technique for a presump-
tive diagnosis with well recognised advantages and
drawbacks.2 Direct immunofluorescence, radioim-
munoassay,4 limulus test5 and genetic transforma-
tion6 are other procedures that have been applied to
identify gonococcal organisms or to indicate their
presence. None of them, however, has superseded
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cultural procedures which, despite drawbacks such
as labour, time and cost, are still the preferred
method for the laboratory diagnosis of gonorrhoea.
A solid phase enzyme immunoassay

(GonozymeTM) was recently developed by Abbot
Laboratories (Chicago, Illinois, USA) for the rapid
demonstration of gonococcal antigen in urogenital
specimens of patients with gonorrhoea. In the pres-
ent study the diagnostic yield of this technique was
compared with that of culture.

Material and methods

PATIENTS

One hundred and one men and 150 women
patients were included in the study. The patients
were examined at the outpatient clinic for sexually
transmitted diseases or at the outpatient clinic of the
Department of Gynaecology of our Hospital
because of a suspected genital infection.

DIAGNOSTIC PROCEDURES
Specimens were taken from the urethra of men and
from the urethra, cervix, and rectum of the women
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with a cotton swab (ENV5M swab). These specimens
were inoculated at the bedside on selective and
non-selective gonococcal culture media.7 The agar
plates were then incubated at 36°C in 3-5% CO2
atmosphere for two days, suspected colonies
detected by the oxidase test and gonococci identified
by coagglutination and fermentation tests.8 All
identified strains were tested for production of beta
lactamase.9 From some of the patients specimens
were taken from the urethra of men and from the
urethra and cervix of women for microscopy of
smears stained in the usual way with methylene
blue. Since this was not done regularly the findings
were not included in the Results unless otherwise
mentioned.
The same swabs from the urethra of the men and

from the cervix of the women, which were used to
inoculate the gonococcal culture medium, were
inserted into tubes with 200 ,u GonozymeT trans-
port medium and transported to the laboratory for
test with GonozymeTm according to the instructions
by the manufacturer. In this test treated beads are
incubated with a swab specimen and appropriate
controls. If the specimen contains Neisseria gonor-
rhoeae, the bacteria adhere to the bead. After aspi-
ration of unbound material and washing of the bead,
the bead is incubated with rabbit antigonococcal
antibodies which react with gonococci on the bead.
Next, the bead is incubated with horseradish
peroxidase-labelled sheep antirabbit antibodies
which react with the antigen-antibody complex on
the bead. The presence of the enzyme on the bead
surface is determined by incubating the washed bead
with o-phenylenediamine (oPD) containing hyd-
rogen peroxide. After incubation, a yellow-orange
colour develops in proportion to the quantity of N
gonorrhoeae antigens absorbed to the bead. The
absorbances of controls and specimens are deter-
mined using a spectrophotometer with wavelength
set at 492 nm. Specimens giving absorbance~values
equal to or greater than the cut-off value are consi-
dered positive for N gonorrhoeae. The whole test
procedure including' readings in the spec-
trophotometer takes approximately one hour.

Results obtained with culture were used as a
reference to determine the sensitivity of the
GonozymeTm which was defined as the percentage
of culture-positive patients who were
GonozymeTM-positive. Specificity was defined as the
percentage of culture-negative patients who were
GonozymeTM-negative. The predictive value of a
positive test was defined as the percentage of
GonozymeTM-positive patients who were culture-
positive. The predictive value of a negative test was
defined as the percentage of GonozymeTM-negative
patients who were culture-negative.

Table 1 Comparison of the results obtained with culture
and GonozymeTM in women

GonozymeTM Culture Total

Positive Negative

Positive 10 0 10
Negative 1 139 140
Total 11 139 150

Table 2 Comparison of the results obtained with culture
and GonozymeTM in men

GonozymeTM Culture Total

Positive Negative

Positive 10 5 15
Negative 2 84 86
Total 12 89 101

Results

The results are summarised in Tables 1 and 2.
Gonococci were detected by culture procedures in
12 men and 11 women, and by GonozymeTM in 15
men and 10 women. Amongst the women, the
GonozymeTm and culture results agreed in all except
one case with a positive culture but negative
GonozymeTM. No information was available regard-
ing microscopy of a smear from this patient. Two
men were positive by culture but negative by
GonozymeT. One of these men had asymptomatic
gonorrhoea and was negative in direct microscopy.
Five men were positive in GonozymeTm but negative
by culture. Two of these men were contacts to
women with gonorrhoea and on microscopy of
methylene blue stained smears were considered
positive. In the other three men no evidence of posi-
tive epidemiology was obtained and methylene blue
stained smears were considered negative.

Statistical methods were applied to analyse the
results with Gonozyme'm by using the results with
culture as reference. For both men and women, the
GonozymeTM showed a sensitivity of 87%, a
specificity of 97-8%, a predictive value of positive
test of 80%, and a predictive value of negative test
of 98.7%. The corresponding figures for the men
were 83%, 94*3%, 66-7% and 97-7% and for the
women 90-9%, 100%, 100% and 99-3%, respec-
tively.

Discussion

We previously showed that the highest isolation
rates of gonococci were obtained when the urogeni-
tal specimens were inoculated at the bedside with
the use of both selective and non-selective culture
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media.7 In the present study this procedure was cho-
sen to determine the accuracy and efficiency of the
Gonozyme'TM test which is a solid phase enzyme
immunoassay for the demonstration of gonococcal
antigens in urogenital specimens. Compared with
culture of 250 patients the overall sensitivity of the
test was found to be 87%, the specificity 97*3%, the
predictive value of a positive test 80%, and that of a
negative test 98 7%.

It was of interest to note that the accuracy and
efficiency of the Gonozyme'TM test, as compared
with culture, was higher in the women patie_nts than
in the men. Only one false-negative test was
obtained in the former group, and accordingly, the
sensitivity was 91%, the specificity and predictive
value of a positive test 100%, and the predictive
value of a negative test 99-3%.
The sensitivity of the Gonozyme'TM test was lower

in the men and false-negative results were obtained
in two patients. This might reflect too low a concen-
tration of gonococcal antigen to be detected in the
specimens of these two patients, and could be due to
the fact that the swabs used for the Gonozyme'TM
test were first streaked on the agar plates (see Mat-
erial and methods). Five of the men were positive by
the Gonozyme'Tm test but negative by culture which
could then be considered as false-positive results.
However, two of these men had a positive
epidemiology for gonorrhoea (their women contacts
had gonorrhoea), and the urethral smears were con-
sidered positive by direct microscopy. For the other
three men there was no indirect evidence of gonor-
rhoea. If corrections are made for this in the men,
the sensitivity of the test would be 85*7%, the
specificity 96-6%, the predictive value of positive
test 80% and that of negative test 97-7%. The
reasons for the discrepancies between culture and
the Gonozyme'TM for three of the men are not clear,
and at present it cannot be decided whether it is due
to non-specific reactions or a high sensitivity of the
test.

Several factors must be considered in the cultural
procedures of gonococci since they are known to be
fastidious organisms that are sensitive to various
kinds of physicochemical factors. The importance of
using highly enriched media to grow gonococci can-
not be overemphasised. Many physicians in the
Scandinavian countries have to send specimens to a
diagnostic laboratory, and usually the specimens are
transported in modified Stuart's transport medium.'0
Culture after transport will, however, give a lower
diagnostic yield than culture performed at the bed-
side. The yield is drastically reduced when the
specimens are transported for two days or more.7
From this point of view the GonozymeTm offers an
advantage since it is not dependent upon viable

organisms.
Rapidity is another advantage of the

Gonozyme'TM test and a diagnosis may be made
within one hour of the specimen arriving at the
laboratory. This results in a minimum of delay in the
decision to initiate therapy. Microscopy of stained
smears gives the same advantages and this techni-
que, when performed by an experienced examiner,
is at least as sensitive as culture or the Gonozyme'TM
test in men with acute gonorrhoea. The situation is
quite different among women and it has been
shown that 40-80% of those who are culture-
positive are missed by direct microscopy." 12 In the
present study the GonozymeTM test had an accuracy
and efficiency well comparable with culture,
although it took two, three or more days to give a
specific diagnosis. On the other hand, culture allows
sensitivity testings which is important with regard to
PPNG strains. From this point of view it is desirable
that the GonozymeTM-positive specimens are cul-
tured to prove or disprove the presence of PPNG
which might be important in those areas with a high
prevalence of such strains.

In its present status the GonozymeTM test is only
intended for urogenital specimens, which is a draw-
back if extragenital specimens, for example
oropharyngeal ones, are examined. Regardless of
these drawbacks the Gonozyme'TM test seems to
have a great potential use for screening women
patients for gonorrhoea, especially those who are
considered as high risk patients and those who are
asymptomatic. The present study indicates that it is
sufficient to test the cervical specimens of women
patients and this is also economically attractive.
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