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Abstract
Objective-To describe an outbreak of
gonorrhoea caused by penicillin sensitive
Wild type 1B2-WtI1B2(FS), in homo-
sexual men in Sydney.
Design and setting-The study sample
comprised all gonococcal isolates
referred to the Gonococcal Reference
Laboratory (GRL), New South Wales,
Australia between 1 January 1990 and
30 June 1992. Demographic data on
WtI1B2(FS) were sought by review of
all request forms accompanying speci-
mens to the GRL. Detailed review was
undertaken of the clinical records of all

men with gonorrhoea which had been dif-
ferentiated by auxotype and serotype
(AIS) from two large STD clinics in
Sydney.
Measurements and main results-The
first isolation of Wt/1B2(FS) was made in

April 1990 and by the end ofJuly 1992, 140
such isolates were identified in 131
patients. The male:female ratio was 130:1
suggesting male homosexual transmis-
sion, which was confirmed in 55 of 57
evaluable cases. There was a higher pro-
portion ofpharyngeal and anal infections
among WtI1B2(FS) isolates compared
with all other male gonorrhoea. Demo-
graphic information showed that 60%Yo of
men with WtI1B2(FS) were under the age
of 30, and 80% lived in Central or Eastern
Sydney.
Conclusions-An outbreak of a penicillin
sensitive strain of gonorrhoea has
occurred in Sydney, primarily among gay
men living in the inner city. The extent to
which the outbreak represents an
increase in the risk of HIV transmission
is unclear.

(Genitourin Med 1994;70:196-199)

Introduction
The incidence of gonorrhoea in homosexual
men decreased significantly during the early
1980s in Australia,'- the USA7 and Europe.89
This decrease was largely attributed to
changes in sexual practice in response to the
HIV epidemic. Several recent reports of gon-
orrhoea among homosexual men in Australia
and other countries' 1"'3 have suggested that
there has been a reversal of this trend in the
late 1980s.
The existence of distinct, stable subtypes of

Neisseria gonorrhoeae, defined by auxotype and

serotype (A/S) classes,'4 provides a basis for
studying incidence patterns at a more detailed
level. In the USA, there are clear associations
between these classes and various geographic
and social factors.'5

In Sydney the number of gonococcal iso-
lates which were fully sensitive to penicillin
(as defined by a minimum inhibition concen-
tration <0 03 mg/L) increased from 7.5% of
all isolates in 1989-90 to 30% in 1991-92,
reversing a decreasing trend over the previous
10 years.'6 One A/S class in particular, Wild
type 1B2 (Wt/1B2(FS)) was noted to occur in
the penicillin sensitive group with increasing
frequency in 1991-92.17 This paper describes
the introduction of Wt/1B2(FS) to Sydney,
using data from the New South Wales
Gonococcal Reference Laboratory, combined
with more detailed information from two
large STD clinics.

Methods
The NSW Gonococcal Reference Laboratory
-(GRL) is the coordinating laboratory for the
Australian Gonococcal Surveillance Program
(AGSP), established in 1981 to monitor
gonococcal antibiotic sensitivities throughout
Australia using standardised techniques.2
Isolates are referred from public and private
laboratories in Sydney to the NSW GRL for
sensitivity testing and subtyping.

A/S determination has been performed for
all gonococcal isolates submitted in Sydney
since 1984, using methodology previously
described.'4 18 The nomenclature of Knapp et
al 14 has been used since 1987.
We reviewed all isolates of gonorrhoea

received at the reference laboratory from the
beginning of January 1990 to the end of June
1992. A computerised database is maintained
by the reference laboratory and contains
information on each isolate, including quarter
of isolation, gender, the site from which the
isolate was obtained and antibiotic sensi-
tivities as well as the auxotype and serotype.

Information on age and postcode was
obtained for isolates of WtIlB2(FS) from the
request forms which accompanied the speci-
mens to the referring laboratory. Sexual pref-
erence was sought by call back to patients'
practitioners or by review of case notes.

Because the reference laboratory did not
specifically seek information on sexual prefer-
ence and demographic characteristics, addi-
tional data collection and analysis was
undertaken on all cases of gonorrhoea in men
referred from two major STD clinics, Sydney
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Sexual Health Centre and Taylor Square
Private Clinic.

Statistical analysis in which comparison of
Wt/1B2(FS) with all other strains of gonor-
rhoea referred to the GRL was made with
regard to quarter of referral, gender and site of
isolate. Comparisons were also made between
Wt/1B2(FS), other penicillin-sensitive isolates
and all other isolates with regard to quarter
and site. For the two STD clinics, a separate
comparison with regard to demographic data
and sexual preference was made between men
with Wt/1B2(FS) and men with all other
strains of gonorrhoea. Place of residence was
classified as Eastern and Central Sydney, or
other, because Eastern and Central Sydney
are recognised as being focal points for the
Sydney gay community.

Groups were compared using standard chi
square methods'9 and trends over time were
compared using Generalised Linear Inter-
active Modelling (GLIM).20

Results
During the two and a half year study period,
1070 isolates of gonorrhoea were referred to
the NSW GRL from Sydney laboratories. Of
this total, 140 isolates were the Wt/1B2(FS)

V All other gonococcal isolates

*Isolates of WT/1 B2(FS), fully
sensitive to penicillin

zEOther gonococcal isolates ....
fully sensitive to penicillin

20 . -C) .t....... W-
-- U

1 2 3 4 1 2 3 4 1 2

1990 1991 1992

Fig Isolation ofgonococci by quarter, 1990-1992, Sydney.

Table 1 Isolates of WtIlB2(FS), other gonococcifully sensitive to penicillin and aUl other
gonococci by sex and site, Sydney 1 JYanuary 1990-30 June 1992

Other peniccillin All other
Site of isolation WtlB2(FS) sensitive gonococci gonococci

Male:
Urethra 106 (75-7%) 74 (74.8%) 497 (59.8%)
Pharynx 8 (5.7%) 2 (2.0%) 4 (0.5%)
Anorectum 24 (17-2%) 10 (10.1%) 13 (1.6%)

Total male 138 (98&5%) 86 (86.9%) 514 (61-9%)
Female 1 (0.7%) 13 (13-1%) 312 (37.5%)
Other 1 (0.7%) 0 (0 0%) 5 (0.6%)

Total 140 (100%) 99 (100%) 831 (100%)

strain, representing 13% of the total number
of isolates and 60% (140/239) of the isolates
which were fully sensitive to penicillin. These
239 fully sensitive isolates comprised 31 dif-
ferent A/S classes. Other strains fully sensitive
to penicillin occurred in low numbers (s<7)
with the exception of Wt/1B6 which made up
37 of 239 (16%) of the fully penicillin sensi-
tive isolates.
Wt/1B2(FS) was first isolated in Sydney in

April 1990. The figure demonstrates the grad-
ually increasing incidence ofWt/1B2(FS) dur-
ing the study period to reach a peak of 73
isolates (46% of all gonococcal isolates) in the
first half of 1992. This increase was signifi-
cant, (p value for trend = <0.001) as was the
increase in the incidence of all other gonor-
rhoea (p value for trend = <0.01) but the
increase for other penicillin sensitive gonor-
rhoea was not significant (p value for trend
=0-14).
The 140 isolates ofWt/1B2(FS) came from

131 individuals of whom 130 were men and
one was a woman (table 1). Although 32% of
all gonococcal isolates were from women,
only one (0.7%) WtI1B2(FS) isolate was from
a female patient. In males, a higher propor-
tion of Wt/1B2(FS) were pharyngeal or
anorectal than for other strains (p < 0.05).
Mean age for the 91 men for whom age was

available was 28-5, (SD = 5.9, range 20-34
years). Sixty percent were under the age of 30
years. For the 84 men whose postcode of resi-
dence was known, 80% lived in Eastern or
Central Sydney, and all except five of the
remainder were from Sydney. Information on
sexual preference was available for 57 (44%)
of the men with Wt/1B2(FS). Of these 57
men, 55 (96.5%) were reported as homo-
sexual or bisexual.
One third of all isolates of Wt/1B2(FS)

were from people who attended either Sydney
Sexual Health Centre or Taylor Square
Private Clinic. WtI1B2(FS) was more fre-
quent among men with gonorrhoea who
attended Taylor Square Private Clinic (40%
of cases) than men with gonorrhoea attending
Sydney Sexual Health Centre (13% of cases).
WtI1B2(FS) was isolated from more than one
site in nine men, and all except one attended
either of the two STD clinics.
Among males diagnosed with gonorrhoea

at the two STD clinics (table 2) Wt/1B2(FS)
was more likely than other gonococcal strains
to be isolated from the anorectum (28-6%
versus 14% p < 0.05). However, a large pro-
portion of males with gonorrhoea attending
these two clinics were homosexual: restricting
this analysis to homosexual males, there was
no significant difference in anatomical sites of
isolation between Wt/1B2/FS and all other
strains of gonorrhoea.
The mean age at diagnosis of men with

Wt/1B2(FS) at the two clinics did not differ
significantly from the age of men with other
gonorrhoea (28.5 and 30.3 years respectively)
at the two clinics. However, there was a signi-
ficant difference in area of residence: more
men with Wt/1B2(FS) lived in Eastern or
Central Sydney compared with all other areas.
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Table 2 Comparison ofmen with Wtl1B2ffS) gonorrhoea and men with other strains ofgonorrhoea who attended
Sydney Sexual Health Centre and Taylor Square Private Clinic: 1 January 1990-30 June 1992.

Men with Men with any All men with
WtlB2(FS) % other strains % gonorrhoea % p value

Men 41 201 242
Isolates 49 222 271

Site of isolation*
Urethra 31 63-2 173 77.9 204 75-3
Pharynx 4 8-2 18 8-1 22 8-1
Anorectum 14 28-6 31 14-0 45 16-6

<0-05

Sexual preference
Heterosexual 2 4 9 94 46-7 96 39-6
Homosexual 35 85-4 93 46-3 128 53.0 <0 05
Unknown 4 9.7 14 7.0 18 7-4

Age groups
17-19 2 4.9 4 2-0 6 2-5
20-24 7 17-1 41 20-4 48 19-8
25-29 15 36-5 64 31-8 79 32-7
30-34 7 17-1 41 20-4 48 19-8
35+ 8 19-5 45 22-4 53 21-9 NS
Unknown 2 4.9 6 3.0 8 3-3

Residential location
Eastern and Central Sydney 32 78-0 131 65-2 163 67-4
Other areas of Sydney 4 9-8 46 22-9 50 20-7
All other areas 1 2-4 9 4-5 10 4-1 <0 05
Unknown 4 9-8 15 7-4 19 7-8

*Multiple infections in the same person are considered separately.

This difference was no longer significant when
analysis was restricted to only homosexual
men attending these clinics.

Discussion
We have described an outbreak of a strain of
gonorrhoea which is fully sensitive to peni-
cillin, Wt/IB2(FS), occurring in Sydney from
April 1990, and accounting for 21% of all iso-
lates in Sydney by June 1992. Most cases
appear to have resulted from sexual trans-
mission between homosexual men living in
Central and Eastern Sydney. This conclusion
is supported by an overwhelming male to
female ratio compared with other gonorrhoea
cases; a propensity for non urethral sites in
men, in particular the pharynx and anorec-
tum, and a much higher proportion of
Wt/1B2(FS) cases in homosexual versus non-
homosexual men in two clinics where data on
sexual behaviour were available for over 90%
of patients.

There are several possible reasons for the
apparent occurrence of a strain-specific
gonorrhoea outbreak among homosexual
men. Firstly, there may have been an increase
in referrals from inner city clinics which gay
men attend. However, there has been no
change in the composition of the laboratories
referring to the Gonococcal Reference
Laboratory over the study period, and no evi-
dence to suggest changes in their patterns of
referral. A second possibility is that changes in
diagnostic practice contributed to the out-
break, if for example, the extent of screening
asymptomatic sites had increased among
homosexual or bisexual men. There is no
indication that any change of this kind took
place, and if it had, it should not have affected

the proportion of isolates represented by
Wt/1B2(FS) over the study period. Thirdly,
Wt/1B2(FS) may have been introduced by a
relatively small number of homosexual men,
leading to a real increase in the incidence of
the strain in a subgroup of relatively more sex-
ually active homosexual men despite a general
decrease in sexual activity among the wider
population of homosexual men.21
Wt/1B2 gonococci have previously been

associated with homosexual activity in men.22
In our study, sensitivity to penicillin was an
additionally useful discriminator in strain dif-
ferentiation, because most isolates from
homosexual men are less sensitive to penicillin
than those from heterosexual men. The
increase in strains fully sensitive to penicillin
was thus the first indication of the appearance
of a new strain of gonococcus in Sydney.
Epidemiological analysis which took into
account both A/S typing and antibiotic sensi-
tivity allowed a more detailed assessment of
the outbreak.
The fact that patients with gonorrhoea

attending the two large STD clinics were
more likely to have multiple sites infected
than patients attending other medical services
suggests more intense screening of asympto-
matic sites at STD clinics, but may simply be
due to a greater proportion of homosexual
men attending these practices and being diag-
nosed with gonorrhoea.

Transmission elsewhere in Australia has
occurred, as indicated by reports from other
centres where A/S typing is carried out,23 but
did not appear in other centres until at least
12 months after the first detection of the
strain in Sydney (Forsyth J, personal commu-
nication).
A real increase in the incidence of
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Wt/1B2(FS) among homosexual men may
not be related to changes in sexual practice if
the strain simply replaced other strains in the
total pool of gonorrhoea circulating through
sexual contact between men. Another possible
explanation which does not involve any
changes in sexual practice is that the bio-
logical affinity of this strain for non-urethral
sites is greater than for other strains.

If there have been changes in sexual prac-
tices which led to the outbreak, there may be
implications for the transmission of other
STDs, including HIV. However, it is not pos-
sible to make a definite conclusion in this
regard. Gonorrhoea can be transmitted by
digital contact, oro-pharyngeal contact and
other sexual practices which pose minimal risk
for HIV transmission. The relationship
between risk factors for gonococcal infection
and the risk ofHIV infection is complex, and it
will be important in future studies both to
clarify the sexual risk involved in transmission
in specific cases at the time of gonococcal
infection, and to link laboratory findings with
accurate documentation of sexual behaviour.

Laboratory based data will continue to pro-
vide important information on trends in gono-
coccal disease and the potential risk of STD
in general. A multi-disciplinary approach
linking laboratory data to clinical information
on sexual behaviour, symptomatology and
screening practices will improve our under-
standing of the epidemiology of gonorrhoea,
so that safe sexual practices will be better pro-
moted among those groups most at risk.
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