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The COBAS AMPLICOR CT/NG test for Neisseria gonorrhoeae cross-reacts with certain strains of non-
pathogenic Neisseria species. In some strains, the target sequence is identical to that of N. gonorrhoeae, whereas
other strains have a small number of mismatches within the regions recognized by the primers or probe used
in the COBAS AMPLICOR NG test. These cross-reactive strains are occasionally present in urogenital
specimens, causing false-positive results in the COBAS AMPLICOR NG test. Analysis of the data generated
in a large multicenter clinical trial showed that 2.9% of the specimens gave signals between A660s of 0.2 and 3.5
but that one-half of these equivocal specimens did not contain N. gonorrhoeae. Most of these equivocal
specimens were correctly classified as true positive or true negative by retesting in duplicate and defining a
PCR-positive result as two of three results with an A660 of >2.0. If specimens had been classified as positive
or negative based on a single test result using a cutoff of an A660 of 0.2, specificity would have ranged from 96.2
to 98.9% depending on specimen type, sex, and presence of symptoms. By employing the equivocal zone-
retesting algorithm, specificity increased to 98.6 to 99.9% with little effect (0.1 to 4.9% decrease) on sensitivity
in most specimen types, enabling the test to achieve a positive predictive value of at least 90% in populations
with a prevalence of 4% or higher. In lower-prevalence populations, the test could be used to screen for
presumptive infections that would have to be confirmed by an independent test.

The COBAS AMPLICOR CT/NG test provides a powerful
diagnostic tool for screening for both chlamydial and gonococ-
cal infections. We and others have observed that the NG por-
tion of the test (COBAS AMPLICOR NG) cross-reacts with
some isolates of certain nonpathogenic Neisseria species (4).
When the original, recommended cutoff (A660 of 0.2) is used,
the COBAS AMPLICOR NG test can produce false-positive
results for Neisseria gonorrhoeae, presumably due to the pres-
ence of cross-reactive Neisseria species in some urogenital
specimens. In one population, approximately 26% of COBAS
AMPLICOR NG-positive results were false positives, which
corresponded to approximately 3% of the total population (4).
In contrast, the same laboratory observed fewer than 1% false-
positive results among urogenital specimens from a second
population (4).

In this paper, we confirm that the test does cross-react with
some isolates of Neisseria subflava (4) and Neisseria cinerea and
compare the target sequences in these cross-reactive species
with that of N. gonorrhoeae. Using data from a multicenter trial
(n � 4,173 patients; prevalence � 13.1%) conducted at six sites
in the United States (8), we show how test sensitivity and speci-

ficity vary with the cutoff value used. We then assess whether
both sensitivity and specificity can be optimized by establishing
a large equivocal zone and using an algorithm that involves
additional testing of specimens yielding equivocal results. Im-
plementation of the equivocal zone-retesting algorithm iden-
tified by this analysis produced good specificity (98.8 to 99.9%)
without sacrificing sensitivity in the multicenter trial (8).

MATERIALS AND METHODS

Clinical samples. The data analyzed here were obtained during a multicenter
trial designed to evaluate the performance of the COBAS AMPLICOR NG test
(8). Briefly, specimens were collected from consecutive, consenting individuals
visiting sexually transmitted disease clinics or family planning centers in six
geographical regions. Two endocervical swab specimens from women and two
urethral swab specimens from men were collected by standard procedures. The
first swab was processed for gonorrhea culture according to each laboratory’s
standard procedure. Gram-negative diplococci were confirmed as N. gonorrhoeae
by glucose utilization profiles or antibody reactivity. The second swab was placed
in chlamydial culture transport medium, which was then used for PCR testing
(12). Ten to 50 ml of first-catch urine was also collected from both men and
women. Four aliquots of each culture transport medium swab and urine speci-
men were stored at �20°C for retesting and for use in discrepant analysis. NG
culture results were available for all patients. PCR results for both swab and
urine specimens were available for 4,200 of 4,277 patients. One PCR result was
missing for the remaining 77 patients because the sample either was not collected
or was inhibitory when tested.

PCR testing. Each specimen was processed and tested in the COBAS AM-
PLICOR NG test as previously described (8). For each processed specimen, the
Chlamydia trachomatis, N. gonorrhoeae, and internal control (IC) target DNAs
were simultaneously amplified in a single reaction that contained two primer

* Corresponding author. Mailing address: Roche Molecular Sys-
tems, 1080 U.S. Highway 202 South, Somerville, NJ 08876. Phone:
(908) 253-7463. Fax: (908) 253-3318. E-mail: maurice.rosenstraus
@roche.com.

3092

 by on N
ovem

ber 14, 2009 
jcm

.asm
.org

D
ow

nloaded from
 

http://jcm.asm.org


pairs, one specific for C. trachomatis and the IC and one specific for N. gonor-
rhoeae. The resulting amplification products were detected separately by hybrid-
ization to magnetic microparticles coated with N. gonorrhoeae-, C. trachomatis-,
and IC-specific oligonucleotide probes.

All specimens with N. gonorrhoeae signals above an A660 of 0.2 were retested
in duplicate. Where indicated, the results of the repeat testing were used to
classify specimens as COBAS AMPLICOR NG positive or negative (see below).

Classification of COBAS AMPLICOR results. Specimens yielding COBAS
AMPLICOR NG signals above an A660 of 0.2 were classified as presumptive
COBAS AMPLICOR NG positive. To identify a cutoff that produced the best
combination of sensitivity and specificity, these presumptive positive specimens
were reclassified as COBAS AMPLICOR NG positive or negative using various
cutoff values. Where indicated, the combined results of initial and repeat testing
were compared at various cutoff values to determine the COBAS AMPLICOR
result. Specimens yielding COBAS AMPLICOR NG signals below an A660 of 0.2
were interpreted as negative, provided that the IC signal was above an A660 of
0.2. If the IC signal was below an A660 of 0.2, another aliquot of the original
specimen was processed and tested.

Resolution of presumptive results. Specimens from culture-negative patients
that yielded COBAS AMPLICOR NG signals above an A660 of 0.2 were also
tested with a PCR assay for an alternative target DNA sequence located within
the N. gonorrhoeae 16S rRNA gene (S. Y. Lu, S. Y. Kao, S. Silver, A. Purohit,
M. Longiaru, and T. J. White, Abstr. 91st Gen. Meet. Am. Soc. Microbiol. 1991,
abstr. C-115, p. 361, 1991). If the specimen was negative in the 16S rRNA test,
the other specimen type (swab or urine) was also tested for 16S rRNA to provide
evidence for N. gonorrhoeae infection; this test was performed regardless of wheth-
er the second specimen type had originally tested positive for N. gonorrhoeae.

Definition of N. gonorrhoeae-positive and N. gonorrhoeae-negative specimens.
Specimens were classified as positive or negative for N. gonorrhoeae based on a
combination of culture, COBAS AMPLICOR NG, and, where necessary, NG
16S rRNA PCR results. For the purpose of this study, a specimen was considered
N. gonorrhoeae positive if (i) it was obtained from a patient who was positive by
culture or (ii) the initial COBAS AMPLICOR NG test yielded a signal at an A660

of �0.2 and either of the two specimen types from the patient tested positive by
the NG 16S rRNA PCR assay. Specimens from culture-negative patients were
classified as N. gonorrhoeae negative if they either (i) yielded a COBAS AM-
PLICOR NG signal at an A660 of �0.2 or (ii) yielded an initial COBAS AM-
PLICOR NG signal at an A660 of �0.2 that was not confirmed by a positive NG
16S rRNA PCR result on either the swab or urine specimen.

RESULTS

Cross-reactivity with nonpathogenic neisseriae. The CO-
BAS AMPLICOR CT/NG test for N. gonorrhoeae gave nega-
tive results when multiple isolates of various nongonococcal

Neisseria strains were tested at concentrations of 104 cells per
amplification reaction (Table 1). In contrast, one of six N. ci-
nerea isolates and two of nine Neisseria subflava subsp. perflava
isolates gave strong positive signals (Table 1). In the two cross-
reactive N. subflava subsp. perflava isolates, the primer and
probe sequences, which are contained within the putative cy-
tosine DNA methyltransferase gene (9), were identical to that
found in N. gonorrhoeae; the remainder of the amplified target
sequence contained no differences and a 1-bp substitution,
respectively. In the cross-reactive N. cinerea isolate, the probe
sequence differed from the N. gonorrhoeae sequence by 1 bp;
the primer sequences were not determined, and there were six
additional base pair substitutions in the remainder of the target
sequence. The species identification of these isolates was con-
firmed by biochemical testing and 16S rRNA gene sequencing.

Clinical trial results. Specimens were obtained from 1,110
asymptomatic women, 1,155 symptomatic women, 721 asymp-
tomatic men, and 1,291 symptomatic men; the corresponding
prevalence of N. gonorrhoeae infection was 5.5, 7.7, 3.3, and
30.0%, respectively. Results for matching swab and urine spec-
imens were available for 4,200 of 4,277 patients to give a total
of 8,477 COBAS AMPLICOR NG tests performed. Of these
tests, 1,093 were performed on N. gonorrhoeae-positive speci-
mens and 7,384 were performed on N. gonorrhoeae-negative
specimens. Nine of the 77 patients with a missing PCR result
for one specimen type gave a COBAS AMPLICOR NG-pos-
itive result for the other sample (three positive swab and six
positive urine specimens); the missing results were due to in-
hibition in the alternate specimen. All six urine specimens and
one of the three swab specimens were confirmed positive by
culture. Thus, only two swab specimens may have been affect-
ed by the missing urine PCR result. These two samples were
classified as N. gonorrhoeae negative (based on the criteria de-
fined in Materials and Methods). These two results would have
been classified as false negative had the urine specimen tested
NG positive by COBAS AMPLICOR and been confirmed by
the 16S rRNA PCR test.

TABLE 1. Reactivity of the COBAS AMPLICOR CT/NG test with various species of Neisseria

Species n Strain(s)a COBAS AMPLICOR
NG resultb

N. cinerea 5 CDC 10050,c 10051,c 10053, and 10054c; NRL 30003 Negative
1 CDC 10052c Positive

Neisseria dentrificans 1 NBL 1998c Negative
Neisseria elongata 1 NRL 1558 Negative
Neisseria flavescens 1 NRL 1095 Negative
Neisseria gonorrhoeae subsp. kochi 7 CDC 10046c; NRL 31291,c 31292,c 31294,c 32895,c and 32896c; RMSCC 2039 Negative
Neisseria lactamica 1 ATCC 23970 Negative
Neisseria meningitidis types A, B, X, Y, Z,

29E, and 135
7 ATCC 13077, 13090, 35560, 35561, 35562, 35558, and 43744, respectively Negative

Neisseria mucosa 5 ATCC 19695c and 19696; NBL 599c and 2086c; RMSCC 1866 Negative
Neisseria polysaccharea 5 ATCC 29256 and 43768; CDC 10047,c 10048,c and 10049c Negative
Neisseria sicca 1 ATCC 9266 Negative
Neisseria subflava subsp. flava 1 ATCC 14221c Negative
N. subflava subsp. perflava 7 ATCC 14799; NRL 30015c; RMSCC 2705,c 2706,c 2707,c 2708,c and 2709c Negative

2 RMSCC 2627c and 2628c Positive
Neisseria subflava subsp. subflava subsp. flava 3 ATCC 49275c; NRL 30017; RMSCC 2710c Negative

a ATCC, American Type Culture Collection; CDC, Centers for Disease Control and Prevention; NBL, Naval Biosciences Laboratory; NRL, Neisseria Reference
Laboratory; RMSCC, Roche Molecular Systems Culture Collection.

b Negative means that signals were at an A660 of �0.2 and �0.2 for the NG and IC probes, respectively. Positive means that the signal was at an A660 of �3.5 for
the NG probe.

c Specimens were tested with the microwell plate format AMPLICOR CT/NG test instead of the COBAS AMPLICOR CT/NG test. Both tests use the same primers
and probe.
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When COBAS AMPLICOR NG results were evaluated us-
ing a cutoff of an A660 of 0.2, �92.9% sensitivity was observed
in all specimen types except female urine (Table 2). In con-
trast, specificity was relatively low, ranging from 96.2 to 98.9%
(Table 2). Sensitivity was very high for all test sites (Table 3).
Three test sites obtained an overall specificity of approximately
99%, whereas specificity at the other three sites was approxi-
mately 3% lower (Table 3). Presumably, lower specificity was
due to the presence of cross-reactive Neisseria species in a
small fraction of the specimens. To enhance specificity, we
sought a testing algorithm that could distinguish specimens
containing cross-reactive Neisseria species from those that con-
tained N. gonorrhoeae.

The distribution of COBAS AMPLICOR NG signals sug-
gested that using a higher cutoff could enhance specificity (Fig.
1). Fifty-three percent of the specimens with signals between
A660s of 0.2 and 3.5 were N. gonorrhoeae negative. Within this
absorbance range, the proportion of N. gonorrhoeae-negative
specimens tended to decrease as the signal increased. Similar
distributions were obtained when results for each specimen
type (urine, urethral swab, and endocervical swab) were ana-
lyzed separately (data not shown). Likewise, the distribution of
signals was similar for each of the six sites (data not shown).
However, the proportion of N. gonorrhoeae-negative speci-
mens with signals at an A660 of �0.2 was approximately 3%
higher at three sites (Table 3).

Given this distribution of results, cumulative distribution
analysis was performed to determine how sensitivity and spec-
ificity varied using different cutoff values (Fig. 2). Maximum
sensitivity was achieved with a cutoff of an A660 of 0.2. Sensi-
tivity decreased slowly as the cutoff was increased to an A660 of
3.0 and then decreased more rapidly when the cutoff was fur-
ther increased to an A660 of 3.5. Specificity increased continu-

ously as the cutoff was increased from an A660 of 0.2 to 3.5. We
were unable to identify a cutoff value that produced a combi-
nation of greater than 90% sensitivity and 99.5% specificity,
although a cutoff of an A660 of 3.0 nearly met these criteria with
a sensitivity of 89.9% and a specificity of 99.6%.

Identification of an equivocal zone and retesting algorithm.
Since cumulative distribution analysis (Fig. 2) did not identify
a single cutoff that yielded acceptable performance, we evalu-
ated whether employing an equivocal zone plus additional
testing of the original specimen in duplicate could enhance
performance. Specimens were classified as COBAS AMPLI-
COR NG negative if the A660 was below 0.2, positive if the A660

was �3.5, and equivocal if the A660 was between 0.2 and 3.5.
For the entire population, 85.9% of specimens were classi-

fied as COBAS AMPLICOR NG negative (i.e., A660 � 0.2), of
which the overwhelming majority (99.3%) were N. gonorrhoeae
negative (Fig. 1). Eleven percent of specimens were classified
as COBAS AMPLICOR NG positive (i.e., A660 � 3.5), and the
vast majority (98.2%) of these were N. gonorrhoeae positive
(Fig. 1). Only 2.9% of specimens were classified as equivocal,
with approximately equal numbers being N. gonorrhoeae pos-
itive and N. gonorrhoeae negative. Thus, only a small portion of
all samples fell into the equivocal zone and had to be adjudi-
cated by additional testing.

Initially equivocal specimens were interpreted as COBAS
AMPLICOR NG positive or COBAS AMPLICOR NG nega-
tive if at least two of the three tests (initial plus additional test
results) yielded signals above or below the selected cutoff, re-
spectively. Cumulative distribution analysis showed that spec-
ificity increased and sensitivity decreased as the cutoff used for
repeat testing of these equivocal specimens increased (Fig. 3).
Based on these data, we selected a cutoff of an A660 of 2.0 for
resolving equivocal results. Use of a cutoff value greater than

TABLE 2. Effect of using an expanded equivocal zone on test sensitivity and specificity for different specimen types

Sex, symptom Specimen % Positive
Sensitivity (%) Specificity (%)

A660 cutoff of 0.2 Equivocal zone A660 cutoff of 0.2 Equivocal zone

Female, asymptomatic Endocervical 5.2 98.3 98.2 98.5 99.3
Urine 5.0 83.1 72.7 97.6 99.9

Female, symptomatic Endocervical 7.6 96.6 95.3 98.9 99.7
Urine 7.2 76.1 65.9 98.3 99.6

Male, asymptomatic Urethral 3.1 95.8 90.9 96.7 99.0
Urine 1.9 92.9 78.6 98.9 99.9

Male, symptomatic Urethral 29.6 99.7 99.5 96.2 98.7
Urine 29.1 97.3 96.2 98.2 99.9

TABLE 3. Effect of using an expanded equivocal zone on test sensitivity and specificity at different sitesa

Site n (no. positive)b
Sensitivity (%) Specificity (%)

A660 cutoff of 0.2 Equivocal zone A660 cutoff of 0.2 Equivocal zone

Indiana University 2,588 (485) 95.9 93.5 99.1 99.9
Thomas Jefferson University Hospital 1,332 (20) 95.0 85.0 98.9 99.8
University of California at San Francisco 1,417 (52) 98.1 94.1 99.2 99.9
Johns Hopkins University 1,741 (392) 93.6 92.1 95.3 98.3
Louisiana State University 794 (48) 100.0 100.0 96.6 99.3
University of Texas Medical Branch at Galveston 605 (96) 99.0 97.9 96.3 99.8

a Values represent the combined results for all specimen types at each test site.
b Values are the numbers of specimens tested and, in parentheses, the numbers of specimens classified as N. gonorrhoeae positive.
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an A660 of 2.0 would yield somewhat fewer false-positive re-
sults, but this would come at the cost of a substantial increase
in false-negative results (Fig. 3). For cutoff values less than an
A660 of 2.0, the number of equivocal specimens giving false-
positive results was too high to achieve acceptable specificity.

Performance with the equivocal zone-retesting algorithm.
The equivocal zone-retesting algorithm increased specificity by
0.8 to 2.5% compared to the specificity achieved when each
sample type (gender, presence of symptoms, and urine versus
swab) was scored as COBAS AMPLICOR NG positive or
negative based on a single test result and a cutoff of an A660 of
0.2 (Table 2). The final specificity achieved using this algorithm
ranged from 98.6% for urethral swab specimens from symp-
tomatic men to 99.9% for urine specimens from asymptomatic
men and women (Table 2). At the three study sites that exhib-
ited 99% specificity for a cutoff of an A660 of 0.2, the equivocal
zone-retesting algorithm increased specificity to 99.9% (Table
3). Use of the algorithm increased specificity to similarly high
levels at two of the three sites that had exhibited lower speci-
ficity using a cutoff of an A660 of 0.2 (Table 3). However, at
the remaining site, the specificity increased to only 98.3% (Ta-
ble 3).

The overall increase in specificity was accompanied by a
decrease in sensitivity in all specimen types. The decrease in
sensitivity ranged from 0.1 to 1.3% for urethral swab and urine
specimens from symptomatic men and for endocervical swab
specimens (Table 2). The decrease in sensitivity was limited
because a relatively large fraction of specimens with equivocal
results gave signals above an A660 of 2.0 in two out of three
tests. More substantial decreases in sensitivity were observed
for urethral swab and urine specimens from asymptomatic men
and for urine specimens from women (Table 2). Most likely,
the very low organism load in these specimen types resulted in
sample variation, accounting for the failure to consistently
obtain strong positive signals.

Five of the six sites exhibited a small (0 to 4%) decrease in
sensitivity associated with the use of the equivocal zone-retest-
ing algorithm (Table 3). The more substantial (10%) decrease
in sensitivity at the remaining site occurred because this site
tested only female specimens. Thus, half of the results from
this site were obtained from female urine specimens.

Reduced COBAS AMPLICOR NG signals due to compe-
tition from amplification of C. trachomatis DNA in coinfected
specimens were not responsible for the decrease in sensitivity.

FIG. 1. Histogram showing the distribution of signals produced in the initial COBAS AMPLICOR NG test by swab and urine specimens
obtained from symptomatic and asymptomatic men and women. Separate distributions are shown for N. gonorrhoeae-negative specimens and
N. gonorrhoeae-positive specimens. Specimens were classified as N. gonorrhoeae negative or N. gonorrhoeae positive as described in Materials and
Methods. Within each group, specimens had signals equal to or greater than the lower value and less than the upper value of the range shown on
the x axis. The left- and rightmost bars are off scale; the numbers of specimens in these two categories are shown above the bars. The percentages
of N. gonorrhoeae-positive and N. gonorrhoeae-negative specimens that give COBAS AMPLICOR NG-negative (A660 � 0.2), -equivocal (A660 �
0.2 and � 3.5), and -positive (A660 � 3.5) results are shown beneath the graph. ND, no data.
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Among 117 N. gonorrhoeae-positive specimens that had an
equivocal result in the COBAS AMPLICOR NG, 25 were
coinfected with C. trachomatis and 92 were not. Twenty (80%)
of the 25 coinfected specimens were interpreted as NG positive
using the equivocal zone-retesting algorithm (4 were inter-
preted as NG negative and 1 was inhibitory when retested).
For comparison, 52 (57%) of the 92 specimens infected with

NG only were interpreted as NG positive using the equivocal
zone-retesting algorithm.

DISCUSSION

The results of this study demonstrate that the specificity of
the COBAS AMPLICOR CT/NG test for N. gonorrhoeae is

FIG. 2. Cumulative distribution curves for initial test results showing the sensitivity and specificity that would be obtained for various cutoffs.
Performance was calculated from the data shown in Fig. 1.

FIG. 3. Cumulative distribution curves for the combination of initial and repeat test results showing the sensitivity and specificity that would
be obtained for various cutoffs. All specimens with an initial A660 equal to or greater than 3.5 were interpreted as COBAS AMPLICOR NG
positive. The x-axis value represents the cutoff used to interpret the three results for those specimens with initial optical densities of between 0.2
and 3.5. These initially equivocal specimens were interpreted as COBAS AMPLICOR NG positive if at least two of the three results were above
the value shown on the x axis.
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substantially enhanced by employing an equivocal zone and
resolving equivocal results by retesting the original specimen.
Without an equivocal zone, specificity ranged from 96.2 to
98.9%, which would result in a positive predictive value less
than 90% when the prevalence of infection is below 20%.
Specificity ranged from 98.6 to 99.9% when the equivocal
zone-retesting algorithm was employed, enabling the test to
achieve a positive predictive value of at least 90% when per-
formed on urogenital specimens obtained from populations
with a prevalence of 4% or higher. The test should not, how-
ever, be used to test throat swab specimens, since up to 50% of
samples will give false-positive results (J. Weiss and M. Rosen-
straus, unpublished results).

Without the equivocal zone, specificity was low (96%) at
some sites and high (99%) at others. In another study, a single
lab observed a high frequency of false-positive results in sam-
ples from one population but a very low frequency in a differ-
ent population (4). The reasons for this variation are not clear.
Our data show that the equivocal zone-retesting algorithm
enhances specificity to greater than 99.3% for most popula-
tions with a high rate of false-positive results and to 99.9% for
populations with a low rate of false positives. This specificity
approaches the 99.1 to 100.0% specificity previously reported
for the Abbott LCx N. gonorrhoeae test (1–3, 5, 10, 11, 13).

The increase in specificity was accompanied by a slight de-
crease in sensitivity, but this did not impact the test’s diagnostic
utility. Sensitivity still exceeded 95% for urethral swab and
urine specimens from symptomatic males and for endocervical
swab specimens. Sensitivity was more severely compromised
for specimens from asymptomatic men and for female urine
specimens. Although the sensitivity of asymptomatic male
urine testing was somewhat lower (10 to 20%) than that of
culture (8), testing noninvasively collected urine specimens
may be preferable to collecting and culturing urethral swab
samples. The sensitivity decrease for female urine specimens
did not impact utility; the test has suboptimal sensitivity for
female urine with or without the equivocal zone.

The same equivocal zone-retesting algorithm is used in the
microwell plate-based AMPLICOR CT/NG test for N. gonor-
rhoeae. The COBAS and microwell plate formats exhibited
similar performance characteristics when the tests were per-
formed in parallel on the specimens used in the present study
(8). With the equivocal zone-retesting algorithm, the specificity
of the microwell plate format ranged from 98.4 to 99.7% de-
pending on the specimen type being analyzed (data not shown).

Although a wide equivocal zone is required to maximize
specificity, the additional testing burden will be small. Depend-
ing on the test population, approximately 1 to 4% of N. gon-
orrhoeae-negative specimens will give equivocal results, while
20% of N. gonorrhoeae-positive specimens will give equivocal
results. Thus, only 2 to 7% of specimens will need to be re-
tested in most populations with an N. gonorrhoeae prevalence
ranging from 5 to 20%.

Our observation that false-positive specimens generally give
weak signals is consistent with an earlier study, which showed
that 14 of 17 specimens with signals between A450s of 0.2 and
0.8 in the microwell plate-based AMPLICOR CT/NG test were
false positive (4). These specimens, which presumably contain
cross-reactive neisseriae, may yield relatively weak signals for
two reasons. First, the cross-reactive neisseriae are likely to be

present at a low concentration (6). Second, some, but not all,
of the cross-reactive strains contain mismatches in the primer
or probe regions, which could reduce the efficiency of ampli-
fication or hybridization and result in weak signals when the
target is present at a low level. Finally, some of the specimens
classified as false positive could actually be N. gonorrhoeae
infected. Specimens containing a low concentration of N. gon-
orrhoeae could have produced some of the initial positive re-
sults that were not confirmed by additional testing.

Low organism concentration and probe mismatches also ex-
plain how retesting initially equivocal specimens can distin-
guish most of those containing cross-reactive neisseriae from
N. gonorrhoeae-containing specimens. Cross-reactive speci-
mens tend to give negative results when retested because the
low target concentration produces aliquot-to-aliquot fluctua-
tion in the amount of target tested. Those specimens that do
give reproducible results will often give low signals if the cross-
reactive organism has a mismatch in the probe region. Speci-
mens containing substantial amounts of cross-reactive organ-
isms or strains that do not have mismatches in the probe region
probably account for the small number of N. gonorrhoeae-
negative specimens that give signals above an A660 of 3.5 when
initially tested. These specimens, along with the few equivocal,
cross-reactive specimens that are not identified by retesting,
explain why 100% specificity was not achieved.

Because some cross-reactive isolates contain target se-
quences identical to those found in N. gonorrhoeae, we hypoth-
esize that these isolates arose by recombination between
N. gonorrhoeae and the non-cross-reactive neisseriae. Genetic
exchange between neisseriae is a common phenomenon, oc-
curring both in genes coding for housekeeping and in genes
coding for pathogen-associated proteins, and may play a role in
the generation of new subspecies or species (7). Genetic drift
subsequent to the genetic exchange probably accounts for the
isolates that have one or more nucleotide differences com-
pared to the N. gonorrhoeae sequence. These differences gen-
erally do not result in amino acid changes.

In summary, urogenital specimens that initially give false-
positive results with the COBAS AMPLICOR CT/NG test for
N. gonorrhoeae can be distinguished from most N. gonorrhoeae-
containing urogenital specimens by retesting all samples that
give results within an equivocal range. The algorithm used here
is the one recommended by the manufacturer in the Food and
Drug Administration-cleared version of the COBAS Methods
Manual. Specificity ranges from 98.6 to 99.9% when the equiv-
ocal zone-retesting algorithm is used, enabling the test to
achieve a 90% or higher positive predictive value when per-
formed on urogenital specimens obtained from populations
with a prevalence of 4% or higher. Finally, the approach of
retesting specimens with relatively low signals may prove useful
for enhancing specificity in other N. gonorrhoeae assay systems.
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