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Abstract
Objective-To review and analyse the
changing incidence of gonorrhoea and
the increasing antibiotic resistance in
gonococci in Australia from 1981 to 1991.
Design-Use of data from the sample of
gonorrhoea in Australia examined by the
Australian Gonococcal Surveillance
Programme (AGSP), a continuing long-
term multi-centric study of gonococcal
disease and gonococcal susceptibility to
antibiotics, over the period 1 July, 1981 to
30 June, 1991.
Results-Over 32,000 cases and strains
from defined sources were examined in
the 10 year study period. The number of
cases of gonorrhoea in the sample
decline from a peak of 6599 in 1982-1983
to 1121 in the final year under review, a
reduction of 83%. Periods when greater
than average reductions in incidence
occurred in different groups were noted.
Ano-rectal gonorrhoea in men decreased
sharply in 1985 during an overall decline
of 92.5% recorded between 1 July, 1981 to
30 June, 1987. However, the incidence of
ano-rectal cases in males rose in subse-
quent years while gonorrhoea, overall,
continued to decrease and at a greater
rate after 1985.

Antibiotic resistance in gonococci in
Australia was manifested both as a pro-
gressive increase in the levels of instrin-
sic resistance to the penicillins and
through the appearance and spread of
penicillinase-producing N gonorrhoeae
(PPNG). At the end of the review period
in June, 1991, 8.8% of gonococcal isolates
in Australia showed high levels of intrin-
sic resistance to the penicillins and 13%
of strains were PPNG. These separate
mechanisms of resistance appeared at
different times in different parts of
Australia, and their importance also var-
ied throughout the country. Most infec-
tions with PPNG were acquired by men
overseas whereas most women with
PPNG were infected locally. Endemic
spread of PPNG was a significant prob-
lem in Sydney and Melbourne, but
decreased in importance in the later
years ofthe study.
Conclusions-In the past decade a large
reduction in the incidence of gonorrhoea
and, by implication, other STDs has
occurred in the past decade in Australia.
In some groups of patients the decline in
incidence is continuing while in others

a slight increase has been noted.
Resistance to antibiotics of gonococci in
Australia was mainly restricted to the
penicillins, but through both chromoso-
mal and plasmid-mediated mechanisms.
This resistance was seen particularly in
Sydney and Melbourne where endemic
cycles of transmission of PPNG were
established, and in infected travellers
from S-E Asia in other centres. Valid
and comparable, and regionally relevant
data are a continuing requirement for
assessing and modifying antibiotic treat-
ment regimens for gonococcal disease.

(Genitourin Med 1993;69:364-369)

Introduction
Considerable changes have occurred over the
last decade in the incidence of gonorrhoea
and other sexually transmitted diseases in
Australia consequent upon the appearance
and spread of the human immunodeficiency
virus (HIV). However, despite recent efforts
by State and Commonwealth authorities,
there is still a lack of comprehensive data on
the incidence of STDs in Australia. This
paucity of information is a cause for concern
and comment.' In addition to changes in the
incidence of gonococcal disease in recent
years, the sensitivity of Neisseria gonorrhoeae to
antibiotics has altered considerably over the
past ten years with new forms of resistance
emerging and existing mechanisms of resis-
tance becoming more evident.
The Australian Gonococcal Surevillance

Programme (AGSP) has, since 1981, moni-
tored both the incidence of gonorrhoea and
the antibiotic susceptibility of gonococci iso-
lated in Australia. Through a collaborative
network of laboratories in each State and
Territory, significant changes in the patterns
of gonococcal infection and important shifts
in the antibiotic susceptibility of N gonor-
rhoeae have been recorded.2A

Data on the incidence and changing pat-
terns of infection with N gonorrhoeae have
wider implications. Not only is gonorrhoea
one STD on which considerable data have
have been accumulated for long periods, but
also, because of the virtual absence of a
chronic or recurrent form of the infection,
each case of gonorrhoea represents a discrete
episode of transmission of an STD. The
World Health Organisation recommends use
of these data on this "traditional" STD as
surrogate indicators of the effectiveness of
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STD risk-reduction activities and interven-
tions.5

In this report, further observations on the
incidence and patterns of gonococcal disease
in Australia are presented and the current sta-
tus of antibiotic resistance in N gonorrhoeae
recorded by analysis of data gathered by the
AGSP. The incidence of the disease in a
number of patient subgroups is examined and
discussed in the context of applications to
overall control of STDs. In addition, data on
the antibiotic susceptibility of prevalent
strains of gonococci are used to briefly review
the appropriateness of the various antibiotic
regimens available for the treatment of gono-
coccal disease in Australia.

Methods
The organisation and methods of the AGSP
have been described in detail.2A67 It is a con-
tinuing multicentric collaborative laboratory-
based programme whose membership
comprises reference laboratories in each State
and Territory. These service public STD
clinics and also receive referred strains from
private laboratories. The sampling criteria
used in this report were those which were
employed in our previous report on trends in
gonococcal disease,2 that is, consistency in

Table 1 Numbers oflaboratory confirmed cases ofgonorrhoea in the AGSP sample,
numbers ofgonococcal isolates from men and women andM:F ratio of isolates in each
12-month period 1 July-30 June from 1981 to 1991 and reduction in % terms of the
number ofgonococcal isolates for each 12-month period after_June 30 1983

Isolate Isolates from

Year Total %R Men %R Women %R M: F

1981-1982 5480 4244 1236 3-6
1982-1983 6599 4865 1734 2-8
1983-1984 4869 26-2 3352 31-1 1517 13-5 2-2
1984-1985 4517 31-6 3095 36-4 1422 18 2-2
1985-1986 3304 50 2201 54-8 1103 36-4 2
1986-1987 3127 52-6 2096 56-9 1031 51-5 2
1987-1988 1674 74-6 1167 75-1 507 71-8 2-3
1988-1989 1490 77-4 1075 77-5 415 76-1 2-6
1989-1990 1342 79-7 1000 79-5 342 80-3 2-9
1990-1991 1121 83 861 82-7 260 85-1 3-3

%R: percentage reduction in the number of isolates compared with the numbers isolated in the
peak year 1982-1983.
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Figure 1 Numbers ofgonococci isolatedfrom men and women in each quarterly period
between 1 July 1981 and 30 June 1991 (1 = 1 January-31 March; 2 = 1 April-
30,June; 3 = 1 uy-30 September; 4 = 1 October-31 December).

the data base was maintained over the review
period from 1 July, 1981, to 30 June, 1991.
The sex of the patient, the anatomical site of
infection and the antibiotic sensitivity of the
isolate were determined for each case and
recorded and forwarded to the co-ordinating
laboratory. For penicillinase-producing
N gonorrhoeae (PPNG) the geographic source
of the infection was also recorded whenever
this information was available. No patient
identifiers were included in data analysis.
Antibiotic sensitivity testing was performed
by a standardised procedure34 and a quality
assurance programme6 ensured uniformity of
results.

For this review, the categorisation of the
levels of resistance to antibiotics has been
modified slightly from that used in previous
reports so as to conform with the recommen-
dations of a WHO working group of which
the AGSP is a member. For penicillin, the
following classification was used:- "fully sen-
sitive", minimal inhibitory concentration
(MIC), <, = 0.03 mg/l "less sensitive", MIC
0Q06-0Q5 mg/l "relatively resistant", MIC >,
= 1 mg/l. PPNG were classified separately.

Results
Incidence and patterns of gonococcal infection in
Australia
Over 32,000 cases of gonorrhoea from
defined sources were analysed by the AGSP
from 1981-1991. The number of strains iso-
lated in each of the 10 years and the number
of gonococci isolated from men and women is
shown in table 1. After 1982-1983 the num-
ber of gonococci examined in each 12 month
period decreased so that by 1990-1991 the
number of strains examined was only 17% of
that in 1982-1983. Over the decade, how-
ever, reductions in incidence occurred at dif-
ferent times in different patient groups. As a
consequence, the male:female ratio of disease
progressively declined until 1985-1986, but
subsequently increased in each year from
1986-1987. Earlier in the study there was a
proportionally greater decrease in infections
in males but this rate of decline slowed in
later years. In women, the rate of decrease
was initially slower, but accelerated later
especially in 1987-1988. The incidence of
gonorrhoea in men and women in each quar-
terly period (fig 1) shows the times when
greater than average rates of decline in inci-
dence occurred.
The change in incidence of infections

recorded in different anatomical sites also was
not uniform. Figure 2 compares the incidence
of urethral and ano-rectal gonorrhoea in
males over the study period. Initially the inci-
dence in males of rectal gonorrhoea declined
earlier and more rapidly. This was most
marked in 1985-1986. By 1986-1987, male
rectal gonorrhoea had shown a 92.5%
decrease from the levels recorded in
1981-1982 and, as a proportion of all gonor-
rhoea in males, had declined from 11-7% in
1981-1982 to 1.8% in 1986-1987. Since
then, however, there has been a rise so that in
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Figure 2 A comparison of the number of urethral and ano-rectal isolates from men in
each 12 month period 1 July 1981 to 30 June 1991.

1990-1991 ano-rectal infections accounted
for 5-7% of all gonorrhoea in men (fig 2).
The incidence of urethral gonorrhoea in

men started to fall in 1983-1984 and fell pro-
gressively over the study period with faster
than average declines in 1985-1986 and
1987-1988. Gonococcal infections in women
(table 2) have always been recorded as occur-

ring most frequently in urethra and/or cervix
(from 74-91% of all reports). Reports of pha-
ryngeal isolations rose to more than 10% of
all isolates in 1984-1986 but declined subse-
quently and the proportion of rectal isolates
fell from a maximum of over 6% in
1982-1984. These proportions are, naturally,
partly dependent on practices of sampling
and reporting.

Intrinsic resistance to penicillins
Levels of resistance to the penicillins medi-
ated by chromosomal, as opposed to plasmid-
mediated, mechanisms increased markedly
during the 10 year period. Although strains
"relatively resistant" to the penicillins (so-
called CMRNG) were present in low num-

bers over the entire study period, they
appeared in significant proportions only in
the last year under review when they com-
prised 8-8% of all isolates. Throughout the
study period, there was a progressive increase
in the proportion of strains "less sensitive" to
penicillin and a concomitant decrease in the

Table 2 Number ofgonococci isolatedfrom the
urethralcervix, pharynx and ano-rectum and percentage
from each site of all isolates from women in each 12 month
period between 1 July 1981 and 30 June 1991

Site

urethralcervix pharynx ano-rectum

Year n % n % n %

1981-1982 1079 87-3 57 4-6 53 4-3
1982-1983 1467 84-6 84 4-8 107 6-2
1983-1984 1174 77-4 122 8 96 6-3
1984-1985 1144 80-5 152 10-7 67 4-7
1985-1986 874 79-2 119 10-8 43 3-9
1986-1987 762 73-9 93 9 32 3-1
1987-1988 408 80-6 43 8-5 24 4-7
1988-1989 356 85-8 26 6-3 10 2-4
1989-1990 287 83-9 24 7 12 3-5
1990-1991 237 91-2 11 4-2 10 3-8

Table 3 Intrinsic resistance to penicillin ofgonococcal
isolatesfrom men and women in each 12 month period
from 1 July 1981 to 30 June 1991

Isolatesfrom men Isolatesfrom women

% ofstrains % of strains

Year FS LS RR FS LS RR

1981-1982 41-2 53-5 1-4 62-1 34-8 0-9
1982-1983 35-7 56-6 3-3 49-6 44.9 2-3
1983-1984 31-1 57-7 3-7 45-6 47-5 2-4
1984-1985 27-7 61-1 2-6 38-9 55-5 1-3
1985-1986 24 58-3 3-1 32 57-8 2
1986-1987 22-9 57-8 2-3 27-8 56-5 3-4
1987-1988 21-2 57.9 3-5 27 49-1 5-2
1988-1989 15-4 61-9 4-8 17-5 50-6 4
1989-1990 14-8 68 2-6 15-1 60-5 5-8
1990-1991 16-7 62 7-4 16-7 58-6 11-8

FS = "fully sensitive" (MIC <, = 0.03 mg/l)
mS = "less sensitive" (MIC 0-06-0-5 mg/l)
RR = "relatively resistant" (MIC >, = 1-0 mg/l)
(PPNG comprised the remainder of the isolates)

percentage of "fully sensitive" strains when
aggregated national data were reviewed.
However, important differences in the evolu-
tion of intrinsic resistance were noted when
data from men and women and from differ-
ent parts of Australia were examined.

Table 3 shows differences in the intrinsic
sensitivity to penicillin of isolates from men
and women. Early in the study, isolates from
women contained a much higher proportion
of "fully sensitive" strains than isolates from
men, but this difference was not evident later
in the study. Similarly, isolates from the ano-
rectum of males showed a more resistant pro-
file than those from the urethra, although this
pattern began to change in 1990-1991 (table
4). PPNG have been excluded from the per-
centages shown in this table because of the
unequal distribution of PPNG in isolates
from the urethra and ano-rectum in men (see
below).
The patterns of intrinsic resistance among

isolates of gonococci also differed notably
between different centres over time. Table 5
illustrates different levels of intrinsic resis-
tance in non-PPNG in Sydney and Adelaide
occurring at various periods. In Sydney there
was a progression to increased resistance cul-
minating in 18-3% of strains showing a rela-
tive resistance to penicillin in 1990-1991. In
Adelaide the trend towards decreased sensi-
tivity to penicillin continued progressively

Table 4 Intrinsic resistance to penicillin ofnon-PPNG
isolatedfrom the urethra and ano-rectum ofmen in each
12 month periodfrom 1 July 1981 to 30 JYune 1991

Urethra Ano-rectum

Year FS LS RR FS LS RR

1981-1982 47-6 51 1-4 17-7 80-5 1-8
1982-1983 39-7 56-7 3-6 20-8 76-3 2-9
1983-1984 36-3 59-2 4-5 10-6 87-8 1-6
1984-1985 32-3 64-7 3 9 89 2
1985-1986 27-8 68-3 3.9 12-5 87-5 0
1986-1987 28-3 68-7 3 14-9 85-1 0
1987-1988 25-9 69-6 4-5 17-5 82-5 0
1988-1989 19-9 74-2 5.9 5-3 88-3 6-4
1989-1990 18 78-8 3-2 14-8 84 1-2
1990-1991 19 71-5 9-5 27-9 68-8 3.3

FS, LS, RR; see foomotes table 3.
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Table 5 Intnsic reststance to penicillin ofnon-PPNG
isolated in Sydne and Adelaide in each 12 month period
from 1 uly 1981 to 30 June 1991

Sydney Adelaide

Year FS LS RR FS LS RR

1981-1982 32-5 65-5 2 46-5 53 0.5
1982-1983 27-1 72-4 05 46-8 509 2-3
1983-1984 20-4 76-1 3-5 44-6 54-3 1.1
1984-1985 20-2 77-5 2-3 55-5 43-7 0-8
1985-1986 18-5 79-6 1.9 51-3 47-3 1-4
1986-1987 16-8 81-3 1.9 34-7 63-7 1-6
1987-1988 30-6 67-4 2 27-5 69-2 3-3
1988-1989 12-1 84-9 3 27-8 67-7 4-5
1989-1990 7-5 83 9.5 15-1 81-3 3-6
1990-1991 15-9 65-7 18-3 17-5 72-8 9.7

FS, LS, RR see footnotes table 3.

over the decade but with an interruption dur-
ing 1984-1986 when fully sensitive strains
predominated. In all other centres also, "less
sensitive" strains came to predominate but at
different rates and at different times than in
Sydney and Adelaide. In Brisbane these
strains became predominant in 1983-1984
and in Darwin, in 1984-85. Perth was the
last major centre to show this and still retains
the highest proportion of strains "fully sensi-
tive" to penicillin. "Less sensitive" strains
became the predominant group in Melbourne
in 1982-83, that is, about a year after this
phenomenon in Sydney. Additionally,
Melbourne has been the only centre, other
than Sydney, to record significant numbers of
"relatively resistant" strains. Indeed, they
have been more prominent there than in any
other centre with 1989-1990 being the only
year since 1982 when this category of strains
made up less than 5% of isolates.

PPNG infections
There were nearly 3600 infections with
PPNG in Australia in the 10 years
1981-1991, representing over 10% of all
gonococcal infections over the period. The
number of PPNG isolated in each 12 month
period increased from the beginning of the
study until 1986-1987 after which there was
a steady decline in incidence. In relative
terms, however, PPNG formed an increasing
proportion of all gonococcal isolates for a fur-
ther two years accounting for 20.7% of all
strains in 1988-1989, but they decreased in
relative importance thereafter (tables 6,7).
The majority of infections with PPNG (74%)
occurred in men.

Table6 Penicillinase-producingNgonorrhoeaeinAustralia1981-1991.Distributionby
year, sex and place ofacquisiton.

% of isolatesfrom % ofisolatesfrom
No of iolates from men aquired women acqured

No of % of all
Year isolates Men Women locally overseas locally overseas gonococci

1981-1982 196 163 33 5 82 6.5 74 3-6
1982-1983 249 198 51 19 71 42-5 47 3.9
1983-1984 324 250 74 42-5 41-5 70 16-5 6-5
1984-1985 321 270 51 21 62 50. 34 6-7
1985-1986 515 409 106 40-5 45-5 64 11 12-7
1986-1987 610 450 160 42-5 43 75.5 18 15-6
1987-1988 393 261 132 31 46-5 54-5 12 17-4
1988-1989 449 274 175 33 41-5 78-5 7.5 20-7
1989-1990 308 199 109 30 44 59 16-5 15-7
1990-1991 199 160 39 18 50 36 43-5 13

As noted with intrinsically resistant gono-
cocci, there were temporal and regional varia-
tions in the patterns of infection with PPNG.
Most of the infections with PPNG were in
Sydney (39% of the PPNG isolated),
Melbourne (29%) or Brisbane (15%).
Initially, PPNG were seen in Australia in
infected travellers entering or returning to
this country from S-E Asia. In time, some
secondary spread of these imported PPNG
was noted, but this was restricted to immedi-
ate or second generation contacts. In 1983 in
Sydney, however, a rapid increase in the
number and proportion of PPNG was noted
with a similar finding being recorded in
Melbourne a year later. This was the result of
sustained domestic transmission of PPNG in
these centres, together with the continuing
importation of PPNG from abroad. Endemic
transmission of PPNG further increased in
absolute numbers, and, coupled with the
decline in the overall incidence of gonococcal
disease in the same period, PPNG in Sydney
ultimately accounted for 38% of all gonococci
in that centre in 1988-1989. Subsequently
rates of endemic transmission of PPNG and
PPNG infections overall have declined
throughout Australia. At the end of the
period under review, endemic transmission of
PPNG was restricted to Sydney and
Melbourne and was declining in these
centres, although PPNG still represented
13% of all gonococci in Australia in
1990-1991.

In about 80% of the PPNG infections, the
geographic source of the infection was deter-
mined and analysis of these data showed dif-
ferent patterns of infection in men and
women. Aggregated national figures showed
that infections acquired locally and overseas
were in the same proportion in infections in
males, whereas in women infections con-
tracted locally were four times as common as
imported infections. However, once more this
pattern varied with time and by region. In the
early years under review most PPNG infec-
tions were in males and acquired overseas
and most of the infections in women were
contracted locally as a result of contact with
these infected men. In all centres other than
Sydney, the proportion of all PPNG infec-
tions acquired overseas was greater than that
of infections contracted locally. When PPNG
isolated outside Sydney were considered and
where the geographic source of infection was
known, 54.5% of all these infections with
PPNG were in men infected overseas and
25.7% in men infected within Australia.
Women infected overseas accounted for 6.3%
of this total and locally acquired infections in
women for 13.6%. In Sydney later in the
study period locally acquired infections were
particularly prominent in males and also were
responsible for most PPNG infections in
women. This finding was influenced by illegal
immigrants from S-E Asian countries enter-
ing into prostitution in Sydney at this time.
This pattern was reversed in the final year of
this study during which time the Department
of Immigration was particularly effective in
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Table 7 Penicilinase-producing Ngonorrhoeae in Australia 1981-1991. Distribution of
strains by region, sex and place of acquisition

% ofisolates from % of isolatesfrom
No of isolates from men aquired women acquired

No of
Centre isolates Men Women locaUly overseas locally overseas

Sydney 1390 892 498 48 35-5 74 10
Melbourne 1030 831 199 26-5 45-5 48 18
Brisbane 536 430 106 14-5 18 50 6
Perth 309 250 59 17-5 75-5 35-5 52-5
Adelaide 197 143 54 38 58 74 24
All oher centres 102 88 14 33 41 50 28
Australia 3564 2634 930 32 46 63 16

deporting illegal immigrants and visa regula-
tions were also tightened, the proportion of
infections due to PPNG declining from 38%
to 13-6%. In male patients, the urethra was

the site most commonly infected. Pharyngeal
infections represented 2.6% of all infections
with PPNG in men, ano-rectal infections
1-1% and urethral infections 94-5%. While
the ratio of urethral to ano-rectal infections
with PPNG in men was 86:1, with non-

PPNG it was 12:1. In women, 84-3% of
PPNG strains were isolated from the ure-

thra/endocervix, 9.5% from the pharynx and
2.4% from the ano-rectum.

Discussion
The AGSP has recorded an overall decline in
the incidence of gonorrhoea of more than
80% since the year of peak incidence in
1982-1983. This reduction included a

decline of 50% noted in an earlier report2 and
a further substantial and continuing decrease
in the following four years. These changes are

seemingly related to altered sexual practices
consequent upon the appearance of HIV
infections and attendant publicity. However,
as we also noted previously, the decline in
incidence in gonorrhoea attributable to the
publicity given to HIV was not uniform over
the period under review nor was it evenly dis-
tributed between all groups of patients. For
example, while the number of cases of gonor-
rhoea in women recorded in 1990-1991 was

only 25% of the number in 1986-1987, the
number of cases in males declined less-to
35% of that in the earlier year. Over this
period the M:F ratio of gonorrhoea increased
from 2 to 3.3. At the same time, there was a
slight increase in the number of ano-rectal
isolates in males, a pattern in keeping with
observations made both in Australia and else-
where."9 Urethral gonorrhoea in men and
gonococcal disease in women have otherwise
continued to decrease, and in women there
was a relative decrease in the incidence of
pharyngeal gonorrhoea which previously had
been increasing in importance. Because of the
nature of gonorrhoea, inferences on the inci-
dence of other STDs and the effectiveness of
measures directed at their control may be
validly drawn.5 The AGSP is well placed to

provide information on gonorrhoea, and by
extension, other STDs in Australia, through
its collection of data which was established
prior to the advent and impact of HIV infec-
tion. The AGSP sample of data now contains

records of more than 30,000 cases and much
of the data relates to a period from which
there is a paucity of information on other
STDs.
As was shown again in these data, the sen-

sitivity of gonococci to antibiotics may change
quickly and at different times in various
regions. These differences may be influenced
by a number of factors, but different strains
of gonococci with different sensitivities circu-
late in different parts of Australia and in dif-
ferent groups of patients.'0 For these reasons,
long term, rather than point-prevalence, stud-
ies provide a more reliable indication of gono-
coccal susceptibility patterns and regional
figures are more relevant than pooled national
data. For comparative purposes, however,
consistency of data generation is essential,
and the AGSP, with its uniformity of meth-
ods and quality assurance programme,6 can
reliably compare sensitivity data derived from
the different participants and at different
times. The categorisation of the sensitivity of
isolates to penicillin was slightly changed in
this report to accommodate the shift from the
mainly bi-modal distribution (into sensitive
and less sensitive categories) that previously
accounted for most strains. While this does
not alter the essential findings reported previ-
ously by the AGSP,3 4 data from the past
decade is presented here in full in the revised
form for ease of comparison.
The intrinsic resistance of gonococci to

penicillin which results from chromosomal
changes causes incremental increases in resis-
tance by a number of mechanisms.
Originally, the relative absence of these alter-
ations saw gonococci distributed bi-modally
and in about equal numbers between the
"fully sensitive" and "less sensitive" cate-
gories. Strains in the "less sensitive" category
appeared in significant numbers, first in
Sydney and ultimately became common in
that centre. Later a similar pattern was
repeated in Melbourne and then elsewhere.
"Relatively resistant" strains emerged first in
Melbourne, and in Sydney and Adelaide
rather later. Differences in the sensitivity of
isolates from men and women which were
prominent early in the study became less
obvious later, these changes and differences
being attributable to the decreasing incidence
of ano-rectal isolates from men which gener-
ally had higher than average levels of intrinsic
resistance.

Resistance due to PPNG was particularly
significant in Sydney and Melbourne, beta
lactamase-producing strains accounting for
38% of all Sydney isolates in 1988-1989, and
22% of strains in Melbourne in 1986-1987.
While these high figures reflected endemic
spread of PPNG accentuated in Sydney by a
particular phenomenon in prostitution, ure-
thral infections in men returning to or enter-
ing Australia after a visit to S-E Asia were the
largest source of infections with these strains.
These men were also a major source of infec-
tion for their female contacts and most of the
female infections with PPNG in Australia
were acquired within the country. PPNG
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were not prominent in ano-rectal infections in
men, an observation consistent with findings
overseas.9

Paradoxically, despite the declining inci-
dence of the disease the treatment of gonor-
rhoea, at least in some parts of Australia, has
become more complex owing to the changing
patterns of antibiotic sensitivity. The appear-
ance of PPNG and, to a lesser extent, intrin-
sically resistant gonococci necessitated some
changes in the antibiotic treatment of gonor-
rhoea in parts of Australia. While penicillin-
based regimens have a markedly reduced
effectiveness where PPNG and/or intrinsically
resistant strains are endemic, this situation
currently does not obtain in all parts of the
country. In many centres, regimens such as
amoxycillin/probenicid are still effective for
nearly all locally-acquired disease.

Nevertheless, in many countries close to
Australia, penicillin-resistant strains are
prevalent, and alternative regimens should be
used to treat infections acquired in S-E Asia
or other countries with a high proportion of
resistant isolates. Such regimens include
treatment with spectinomycin, ceftriaxone
and quinolone antibiotics.1' Resistance to
these antibiotics is currently being monitored
by the AGSP in Australia and by a WHO ini-
tiative in the Western Pacific Region.
Australian findings will continue to be
reported in local and national health bul-
letins.'2 Little resistance to these agents is evi-
dent in Australia at the moment,'3 although
treatment failure due to quinolone resistance
in gonococci has been documented locally.'4
Despite the low incidence of disseminated
gonococcal infection in Australia, particular
attention to the treatment of infections of this
type is required because of the isolation of
PPNG and strains less sensitive to the
quinolones in this disease.'5
The current pattern of a declining inci-

dence of gonorrhoea in Australia resembles
that seen in most of the more developed
countries. In many less developed regions
however, gonorrhoea remains essentially out
of control and all the circumstances whereby
antibiotic resistance can quickly develop are
present. Some countries close to Australia
have problems with the control of STDs and
with antibiotic resistance in gonococci to an

extent which has not been fully defined. With
the history of importation of resistant strains
noted in this report and the frequency and
intensity of international travel, it is highly
likely that isolates of gonococci resistant to
antibiotics will continue to appear here. For
this reason alone the AGSP needs to continue
to monitor gonococcal sensitivity patterns and
will also be in a position to provide further
information on gonococcal epidemiology.
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