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To assess the practical significance of reported increases in the prevalence of vancomycin-susceptible
strains of Neisseria gonorrhoeae on isolation of this organism, antibiotic-free chocolate agar (CA), modified
Thayer-Martin medium (MTM), and a vancomycin-free selective medium (VFSM) were compared in a
sexually transmitted disease clinic. Among 326 cervical gonococcal infections detected in a comparison of
CA with MTM, 92.0% were detected on CA, compared with 98.2% on MTM (P < 0.001). Similarly, among
306 cervical infections detected in a comparison of MTM and VFSM, 95.8% of infections were detected
with VFSM, compared with 98.4% for MTM (P = 0.10). For 1,632 urethral infections in men, all three media
were equivalent, with none detecting fewer than 98% of the infections. Compared with a single inoculation,
dual inoculation ofMTM increased the diagnostic yield by 1.5% for 206 urethral infections and 2.4% for 83
cervical infections. In our clinic population, MTM is superior to CA or VFSM for the diagnosis of genital
gonococcal infections, especially in women. The increased yield that accrued from inoculation of both
MTM and either of the other media was not sufficiently high to warrant routine use of this practice in our
clinic.

The recovery of Neisseria gonorrhoeae from the endocer-
vix, anal canal, or pharynx frequently is hampered by
overgrowth of other organisms that may mask the presence
of gonococci or inhibit their growth by producing specific
inhibitors (8, 13, 16, 26), and the incorporation of vancomy-
cin and other antimicrobial agents in media for the primary
isolation of pathogenic Neisseria sp. (17, 18, 22, 24, 25) was
a major advance in the diagnosis of gonorrhea. More recent-
ly, however, strains of N. gonorrhoeae with increased
susceptibility to vancomycin have evolved, and they now
account for 0.3 to 30% of gonococcal isolates in various
geographic areas (1, 3, 10, 15, 19, 21, 23, 25a, 27). Although
such strains may be inhibited in vitro by the concentrations
of vancomycin used in most selective media (2 to 4 ,ug/ml),
the inhibitory effect is inoculum dependent (19, 23, 24, 25a,
27), and the practical significance of this phenomenon for the
isolation of N. gonorrhoeae remains unclear. In addition, it
has been suggested (2, 4, 10-12) that dual plating of endocer-
vical or urethral specimens significantly enhances the isola-
tion rate. To reexamine these issues, we conducted a study
in an urban sexually transmitted disease (STD) clinic to
compare the rates of isolation of N. gonorrhoeae from the
urethra or endocervix with modified Thayer-Martin medium
(MTM), a vancomycin-free selective medium (VFSM), and
noninhibitory chocolate agar (CA).

MATERIALS AND METHODS
Patient population. The Department of Public Health Sex-

ually Transmitted Disease Clinic at Harborview Medical
Center has about 27,000 patient visits annually. During the
course of this study, all male patients undergoing urethral
culture and all women undergoing cervical culture for N.
gonorrhoeae, whether for diagnosis, screening, or test of
cure, were included in the analysis.

Isolation and identification of N. gonorrhoeae. All media
were produced in our laboratory. CA was prepared by
supplementing gonococcal agar base (Difco Laboratories,
Detroit, Mich.) with final concentrations of 1% (vol/vol)
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each of the defined supplement IMX (Medical Media Labo-
ratory, Boring, Oreg.) and hemoglobin. MTM was prepared
similarly, with the addition of NVCT inhibitor (Medical
Media Laboratory) to achieve final concentrations of 12.5 U
of nystatin per ml, 3.0 ,ug of vancomycin per mI, 7.5 ,ug of
colistin per ml, and 5.0 ptg of trimethoprim per ml. VFSM
has the same formulation as MTM except for the deletion of
vancomycin. Media to be compared were poured into 100-
mm diameter sterile biplates, which were stored in sealed
containers at 4°C until used, usually within 4 days and
always within 14 days of preparation.

Urethral specimens from men were collected by insertion
of a urethrogenital calcium alginate-tipped swab (Calgiswab;
Inolex, Glenwood, Ill.) 2 to 4 cm beyond the meatus. The
swab was used to inoculate both halves of the biplate, and it
was rotated 180° between inoculations. Specimens from
women were collected by sequential insertion of two polyes-
ter-tipped or cotton-tipped swabs into the cervical os, and
each swab was used to inoculate half of the biplate. Media
were inoculated confluently and were not cross-streaked.
Inoculated media were placed in candle extinction jars
within 20 min and were incubated at 35°C. After 18 to 24 h,
they were transferred to an incubator with a 3 to 6%
atmospheric concentration of C02 for an additional 24 h. The
growth of typical colonies containing gram-negative diplo-
cocci giving a positive oxidase reaction provided presump-
tive identification of N. gonorrhoeae.

Study design. Biplates containing pairs of media to be
compared were provided to the STD clinic staff, who were
blinded to the composition of the media in the biplates and
were unaware when changes were made; this ensured a
random sequence of inoculation of the media being com-
pared. The comparison of CA with MTM was carried out
during two time periods: 1 January to 30 April and 1 July to
30 August 1981. From 1 May to 30 June 1981, both halves of
the biplates contained MTM. MTM was compared with
VFSM from 1 September 1981 to 5 March 1982.

Statistical method. The McNemar test for paired alterna-
tives was used to assess statistical significance.
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TABLE 1. Comparative isolation rates of N. gonorrhoeae on CA
and MTM

No. of isolations on the following
Total N. specific media (% of total isolations):

Site cultured gonorrhoeae
(no.) isolations MTM + CA MTM CA only

(%) only

Urethra (6,236) 868 (13.9) 839 (96.7) 16 (1.8) 13 (1.5)
Cervix (3,032) 326 (10.8) 294 (90.2) 26 (8.0) 6 (1.8)
Total (9,268) 1,194 (12.9) 1,133 (94.9) 42 (3.5) 19 (1.6)

RESULTS
The isolation rates during the two periods of the MTM-CA

comparison showed no significant seasonal variation, and
the results for the two periods, therefore, were combined
(Table 1). N. gonorrhoeae was isolated from 1,194 (12.9%)
of 9,268 urethral and cervical specimens. The overall sensi-
tivities were 98.4% (1,175 of 1,194) for MTM and 96.4%
(1,152 of 1,194) for CA (P < 0.01). The difference was due
entirely to the results in women, in whom the sensitivities of
MTM and CA were 98.2 and 92.0%, respectively (P <
0.001).

In the comparison of MTM with VFSM, 8,779 urethral and
cervical cultures were examined (Table 2), with 1,061
(12.1%) isolations of N. gonorrhoeae. Among 755 urethral
infections in men, 752 (99.6%) were detected with VFSM,
compared with 740 (98.0%) with MTM (P < 0.01). By
contrast, among 306 cervical infections, MTM gave a slightly
higher yield (301 isolations, 98.4%) than VFSM (293 isola-
tions, 95.8%), but the difference was not statistically signifi-
cant (P = 0.10). The overall sensitivities of the two media
were 98.1% (1,041 of 1,061) for MTM and 98.5% (1,045 of
1,061) for VFSM; the difference is not statistically signifi-
cant.

Dual inoculation of MTM was performed for 2,412 cervi-
cal and urethral cultures (Table 3), from which N. gonor-

rhoeae was isolated from 289 (12.0%). Five isolates (1.7%)
were recovered only on one-half of the biplate, representing
increased yields of 1.5% for men and 2.4% for women.

DISCUSSION
In this study, N. gonorrhoeae was isolated significantly

more often on either of the selective media than on CA. The
absolute differences were small, however, even for endocer-
vical cultures, and in our laboratory the major advantage of
selective over nonselective media is the more efficient use of
personnel and other resources, rather than the enhanced
isolation rate. The increased yields of the selective media
over CA (1.6% for MTM and 1.9% for VFSM) were compa-
rable to the enhanced isolation rate achieved by dual inocu-

TABLE 2. Comparative isolation rates of N. gonorrhoeae on
MTM and VFSM

Total N. No. of isolations on the following
Site cultured gonorrhoeae specific media (% of total isolations):

(no.) isolations MTM + MTM VFSM
(%) VFSM only only

Urethra (5,673) 755 (13.3) 737 (97.6) 3 (0.4) 15 (2.0)
Cervix (3,106) 306 (9.9) 288 (94.1) 13 (4.2)a 5 (1.6)
Total (8,779) 1,061 (12.1) 1,025 (96.6) 16 (1.5) 10 (1.9)

a In three instances, VFSM, but not MTM, was overgrown,
precluding identification of N. gonorrhoeae on VFSM.

lation of MTM (1.7%). This suggests that the enhanced
isolation rate may be due in part to reduction of sampling
error, rather than due solely to the superiority of one
medium over another.
For urethral infections, VFSM was superior to MTM,

but the difference was small (99.6% versus 98.0% sensitivity;
P < 0.01). The reverse was true for cervical infections, with
a slightly higher yield being observed with MTM than with
VFSM (98.4 versus 95.6% sensitivity), but this difference
was of borderline statistical significance (P = 0.10). The
gonococcal isolates were not saved and their susceptibility
to vancomycin was not tested, but none of the 61 other
isolates from Seattle were inhibited by <4 Fxg of vancomycin
per ml (25a). These results confirm that susceptibility of N.
gonorrhoeae to vancomycin is not a serious issue in our
clinic population. Nevertheless, susceptibility of N. gonor-
rhoeae to vancomycin could account for the slightly in-
creased yield of isolates on VFSM over MTM in men. For
cervical infection, the theoretical advantage of VFSM for
isolation of vancomycin-susceptible N. gonorrhoeae may be
outweighed by less complete suppression of competing flora.
However, among the 13 cervical infections detected with
MTM but not VFSM, overt overgrowth on VFSM occurred
in only three instances.
We did not analyze the symptomatic status of the patients

included in this study. Vancomycin-susceptible gonococci
usually require arginine, hypoxanthine, and uracil for growth
(Arg- Hyx- Ura- auxotype); such strains are more likely to
cause asymptomatic infection than are other gonococci (14),
at least in men. Therefore, although our results may be
applicable to many STD clinics, which selectively attract
symptomatic patients (6), they may not be applicable when
screening for gonorrhea in other clinical settings, where
greater proportions of infected patients may lack symptoms
and signs. In this regard, it is perhaps significant that the
prevalence of Arg- Hyx- Ura- gonococci is decreasing in
our STD clinic population, from -50% of strains in the early
1970s (14) to -10% in 1982 (25a).

In theory, simultaneous use of both selective and nonse-
lective media might maximize the isolation rate of N. gonor-
rhoeae. This would significantly increase costs, both in
materials and in personnel time; in our clinic, the 1.6%
enhanced yield is too low for such a policy to be cost
effective. Inoculation of the same plate of selective medium
with two separate swabs (2, 4, 10-12) gives a comparably
increased yield at virtually no increase in cost and is
supported by our results using dual inoculation on biplates of
MTM. For primary isolation of N. gonorrhoeae from the
cervix, we now routinely inoculate the same plate of MTM
with two separate endocervical swabs.

Finally, it is important to stress that the prevalences of
various types of N. gonorrhoeae, including vancomycin-
susceptible strains, vary greatly from one geographic area to

TABLE 3. Isolation of N. gonorrhoeae with dual plating on
MTM

No. of isolations on one or
Total N. both halves of biplate

Site cultured gonor- (% of total):
(no.) rhoeae iso-

lations (G) ~ Both Only one
halves half

Urethra (1,597) 206 (14.8) 203 (98.5) 3 (1.5)
Cervix (815) 83 (11.3) 81(97.6) 2 (2.4)
Total (2,412) 289 (12.0) 284 (98.3) 5 (1.7)
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another and among various populations in a given locale (5,
7, 14, 20), and they also fluctuate over time. Thus, uncritical
application of published recommendations for the primary
isolation of N. gonorrhoeae without regard to geographic
and demographic differences among the populations studied
may give misleading results. When practical, isolation proce-
dures should be based on locally generated data.
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