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Additional reports

Gonococcal surveillance
(Dr Monica M Lahra, The Prince of Wales Hospital, 
Randwick, NSW, 2031 for the Australian Gonococcal 
Surveillance Programme)

The Australian Gonococcal Surveillance Programme 
(AGSP) reference laboratories in the various states 
and territories report data on sensitivity to an agreed 
‘core’ group of antimicrobial agents quarterly. The 
antibiotics currently routinely surveyed are penicillin, 
ceftriaxone, ciprofloxacin and spectinomycin, all 
of which are administered as single dose regimens 
and currently used in Australia to treat gonorrhoea. 
When in vitro resistance to a recommended agent is 
demonstrated in 5 per cent or more of isolates from a 
general population, it is usual to remove that agent 
from the list of recommended treatment.1 Additional 
data are also provided on other antibiotics from time 
to time. At present all laboratories also test isolates for 
the presence of high level (plasmid-mediated) resistance 
to the tetracyclines, known as TRNG. Tetracyclines are 
however, not a recommended therapy for gonorrhoea 
in Australia. Comparability of data is achieved 
by means of a standardised system of testing and a 
program-specific quality assurance process. Because of 
the substantial geographic differences in susceptibility 
patterns in Australia, regional as well as aggregated 
data are presented. For more information see Commun 
Dis Intell 2011;35(1):56–57.

Reporting period 1 January to 31 March 2011

The AGSP laboratories received a total of 1,059 
isolates in the 1st quarter of 2011, of which 1,034 
underwent susceptibility testing. This number was 
similar to the 1,056 isolates referred in this period 
in 2010. Approximately 30% of this total was from 
New South Wales; 21% from Victoria; 19% from 
Queensland; 11% from the Northern Territory; 10% 
from Western Australia; 7% from South Australia 
and 2% from the Australian Capital Territory. A 
small number of isolates were also received from 
Tasmania.

Penicillin

In this quarter, 227 (22%) of all isolates examined 
were penicillin-resistant by one or more mechanisms. 
One hundred and sixteen (11%) were penicillinase 
producing Neisseria gonorrhoea (PPNG); and 
111 (11%) had chromosomally mediated resistance 
to penicillin (CMRP). There has been a continuing 
decrease in the proportion of penicillin-resistant 
gonococci by any mechanism over the past few 
years (2010: 32%; 2009: 39%; 2008: 45%; and 2007: 
39%). Whilst nationally the proportion of PPNG 

has remained stable at 11%–13% over the period 
2007–2010, the proportion of gonococci with CMRP 
has decreased in the corresponding quarter from 
28% in 2007 to 32% in 2008; 26% in 2009 to 20% in 
2010 and to 11% in this quarter of 2011.

The proportion of all strains resistant to the 
penicillins by any mechanism ranged from 3.3% 
in the Northern Territory to 36% in Victoria. In 
Victoria there were 50 CMRP (22%) and 31 PPNG 
(14%); in New South Wales there were 39 CMRP 
(13%) and 38 PPNG (13%); in Queensland there 
were 13 CMRP (7%) and 20 PPNG (10%), and in 
Western Australia there were 7 CMRP (7%) and 
18 PPNG (18%). No CMRP, but 2 PPNG strains 
were found in the Northern Territory: one acquired 
in South East Asia (Thailand); and the geographic 
acquisition of the other was unknown. There was 
1 CMRP and no PPNG in the Australian Capital 
Territory and no CMRP and 1 PPNG reported from 
Tasmania.

The proportions of gonococci fully sensitive (MIC 
≤ 0.03 mg/L); less sensitive (MIC 0.06–0.5 mg/L); 
CMRP (MIC ≥ 1 mg/L) and PPNG aggregated for 
Australia and by state and territory are shown in 
Figure 1. A high proportion of those strains classified 
as PPNG or CMRP fail to respond to treatment with 
penicillins (penicillin, amoxicillin, ampicillin) and 
early generation cephalosporins.

Figure 1:  Categorisation of gonococci isolated 
in Australia, 1 January to 31 March 2011, by 
penicillin susceptibility and state or territory
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Of note, was the marked decrease in penicillin-
resistant strains in South Australia in this quarter, to 
7 (11%) from 25 (46%) reported in this same quarter 
in 2010. This decrease comprising 1 CMRP (1.5%) 
and 6 PPNG (9%), was coupled by an increase in 
the number and proportion, 56 (86%) of gonococci 
in the penicillin less sensitive category (MIC range 
0.06–0.5 mg/L).

Quinolones

Quinolone resistant N. gonorrhoeae (QRNG) are 
defined as those isolates with an MIC to ciprofloxacin 
equal to or greater than 0.06 mg/L. QRNG are 
further subdivided into less sensitive (ciprofloxacin 
MICs 0.06–0.5 mg/L) or resistant (MIC ≥ 1 mg/L) 
groups.

There were 276 (27%) QRNG detected in the 1st 
quarter of 2011. All but 10 had ciprofloxacin MICs 
of 1 mg/L or more and 189 (68% of QRNG) had 
ciprofloxacin MICs of 4 mg/L or more. The total 
number (276) and proportion (27%) of QRNG 
in this quarter nationally was lower than recent 
quarters. In the equivalent period in 2010 there 
were 385 QRNG (38%), 2009 (397 QRNG: 46%) 
and 2008 (415 QRNG: 35%).

The distribution of quinolone resistant isolates of 
N. gonorrhoeae in Australia by jurisdiction is shown 
in Figure 2. The highest proportion of QRNG 
was found in New South Wales where there were 
118 QRNG representing 38% of all isolates. There 
were 75 QRNG isolates (33% ) in Victoria; 26 (26%) 
in Western Australia; 15 (23%) in South Australia 
and 37 (19%) in Queensland.

This parallels the decrease in penicillin resistance 
also noted in all jurisdiction in this quarter, with 
the exception of Victoria where penicillin resistance 
remained similar. Three QRNG were detected in the 
Northern Territory, and one each in the Australian 
Capital Territory and Tasmania.

Ceftriaxone

Twenty-eight gonococcal isolates (2.7%) with 
decreased susceptibility to ceftriaxone (MIC range 
0.06–0.12 mg/L) were detected nationally, which 
was less than half of the proportion (6.1%) detected 
in the same quarter in 2010. There were 14 isolates 
with decreased susceptibility to ceftriaxone in New 
South Wales, eight in Victoria, four in Queensland, 
and one in each of South Australia and the Northern 
Territory. There were no isolates with decreased 
susceptibility to ceftriaxone detected in Western 
Australia, the Australian Capital Territory or 
Tasmania. The decrease in the proportion of isolates 
with decreased susceptibility to ceftriaxone (MIC ≥ 
0.06 mg/L) corresponds with the decrease in CMRP-
resistant gonococci and QRNG also reported in the 
1st quarter of 2011. It is possible that the decreased 
number of isolates with decreased susceptibility to 
ceftriaxone together with a decrease in CMRP and 
QRNG reflects a clonal shift from that which was 
evident in 2010.

Spectinomycin

All isolates were susceptible to this injectable agent. 
This antibiotic is no longer available in Australia.

Tetracycline

The following data relate to a form of high-level 
plasmid mediated resistance to the tetracyclines, 
and gonococcal isolates possessing this plasmid 
are known as tetracycline resistant Neisseria 
gonorrhoea (TRNG). Nationally, the number (217) 
and proportion (21%) of TRNG detected in the 1st 
quarter of 2011 was unchanged from that reported 
in the same quarter of 2010 (203 TRNG, 20%). 
TRNG were found in all states and territories, and 
proportions ranged from 12% in Victoria to 30% 
of isolates in Western Australia. In the Northern 
Territory, the number of TRNG approximately 
doubled in this quarter of 2011 (33 TRNG: 28%) 
compared with the same quarter in 2010 (16 TRNG: 
18%).

Reference

1.	 Management of sexually transmitted diseases. World 
Health Organization 1997; Document WHO/GPA/
TEM94.1 Rev.1 p 37.

Figure 2:  The distribution of quinolone 
resistant isolates of Neisseria gonorrhoeae in 
Australia, 1 January to 31 March 2011, by state 
or territory
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(CMRP 8%: PPNG 3%). However, in Western 
Australia PPNG were more prominent (PPNG 
14%: CMRP 4%). There were 2 CMRP and 
3 PPNG detected in the Northern Territory, and in 
the Australian Capital Territory there was 1 CMRP 
and 2 PPNG. One PPNG isolate was detected in 
Tasmania.

Quinolones

Quinolone-resistant N. gonorrhoeae (QRNG) are 
defined as those isolates with an MIC to ciprofloxacin 
equal to or greater than 0.06 mg/L. QRNG are 
further subdivided into less sensitive (ciprofloxacin 
MICs 0.06–0.5 mg/L) or resistant (MIC ≥ 1 mg/L) 
groups.

There were a total of 311 (QRNG) in this quarter 
for 2011, representing 29% of all gonococci tested 
nationally. The proportion of QRNG continues to 
decline when compared with the corresponding 
quarter in 2010: 38%; 2009: 44%; and 2008: 59%. 
The majority of QRNG in the current period 
exhibit higher-level resistance (ciprofloxacin MICs 
≥ 1 mg/L).

As shown in Figure 2, QRNG were detected in all 
states and territories with the highest proportions 
in New South Wales, where there were 120 QRNG 
(39% of all isolates) and Victoria: 107 QRNG (37% 
of all isolates) In Queensland there were 45 QRNG 
(24%); 23 (23%) in Western Australia; and 8 (22% of 
all isolates) in South Australia. There were 5 QRNG 

Reporting period 1 April to 30 June 2011

The AGSP laboratories received a total of 1,109 
isolates in the 2nd quarter of 2011, an increase from 
the 1,027 isolates seen in the corresponding period 
in 2010. Of these, 1,078 (97%) remained viable 
for susceptibility testing. There were 310 (29%) 
from New South Wales, 287 (27%) from Victoria, 
186 (17%) from Queensland, 136 (13%) from the 
Northern Territory, 102 (9%) from Western Australia 
and 36 (3%) from South Australia. There were 
20 isolates from the Australian Capital Territory 
(1.9%) and 1 isolate from Tasmania. The number 
of isolates examined in the 2nd quarter in Victoria, 
the Northern Territory, Western Australia and the 
Australian Capital Territory had increased, and 
there was a decline in numbers examined in New 
South Wales, Queensland, and South Australia.

Penicillin

In the 2nd quarter of 2011, 279 isolates (26%) 
examined were penicillin-resistant by one or more 
mechanisms, which was proportionally lower 
than the 30% reported in the same quarter in 
2010. One hundred and seventy-four (16%) were 
chromosomally resistant to penicillin (CMRP), 
and 105 (10%) were penicillinase-producing 
N.  gonorrhoeae (PPNG). In the same quarter in 
2010, the proportion of both CMRP and PPNG was 
higher (19% and 11% respectively).

The proportion of all strains resistant to the 
penicillins by any mechanism ranged widely across 
all jurisdictions: Northern Territory 3.7%; South 
Australia 11%; Western Australia 18%; Queensland 
25%; New South Wales 26%; and Victoria 42%. 
There were 20 isolates from the Australian Capital 
Territory for this quarter and three were penicillin-
resistant. Of note, there was a decline in the 
proportion of penicillin resistance in all jurisdictions 
from the same quarter in 2010, with the exception of 
Queensland and the Northern Territory. Penicillin 
resistance increased in Queensland from 20% to 
25% in 2011 and in the Northern Territory from 
2.3% to 3.7% in 2011.

Figure 1 shows the proportion of gonococci fully 
sensitive (MIC ≤ 0.03 mg/L); less sensitive (MIC 
0.06–0.5 mg/L); CMRP (MIC ≥ 1 mg/L), as well as 
the PPNG data aggregated for Australia, and by state 
and territory. A high proportion of strains classified 
as PPNG or CMRP fail to respond to treatment with 
penicillins (penicillin, amoxycillin, ampicillin) and 
early generation cephalosporins.

Penicillin resistance due to CMRP predominated 
in Victoria (CMRP 33%: PPNG 9%); Queensland 
(CMRP 15%: PPNG 10%); New South Wales 
(CMRP 14%: PPNG 13%) and South Australia 

Figure 1:  Categorisation of gonococci isolated 
in Australia, 1 April to 30 June 2011, by 
penicillin susceptibility and state or territory
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isolates from the Australian Capital Territory; 
3 (2.2%) from the Northern Territory and none 
reported from Tasmania.

Ceftriaxone

Thirty-nine gonococcal isolates (3.6%) with 
decreased susceptibility to ceftriaxone (MIC 
range 0.06–0.12 mg/L) were detected nationally, 
a decrease when compared with the same quarter 
in 2010 (55  isolates: 5.4%). There were 17 (5.5%) 
isolates with decreased susceptibility to ceftriaxone 
in New South Wales, 14 (4.9%) in Victoria, 5 (2.7%) 
in Queensland and 1 isolate (1%) reported from 
Western Australia. There were 2 isolates in the 
Australian Capital Territory and no gonococci with 
decreased susceptibility to ceftriaxone reported 
from South Australia, the Northern Territory or 
Tasmania.

Although a decrease in the number and proportion 
of these gonococci showing decreased susceptibility 
to ceftriaxone when compared to the same quarter 
in 2010, there was an increase when compared with 
the previous quarter in 2011, where 28 (2.7%) had 
MICs in the range 0.06–0.12 mg/L.

Decreased susceptibility to ceftriaxone (MIC range 
0.06–0.12 mg/L) is of increasing concern globally. 
To better monitor this, the number and proportion 
of isolates with a raised MIC = 0.03 mg/L are also 
reported.

In this quarter, data for ceftriaxone MIC = 0.03 mg/L 
was contributed by all jurisdictions. There were 
60 (5.6%) in Victoria; 37 (3.4%) in New South 
Wales; 13 (1.2%) in Queensland; 3 (0.3%) in South 
Australia; and 2 (0.2%) in Western Australia. One 
was reported from the Australian Capital Territory, 
and none from the Northern Territory or Tasmania.

Spectinomycin

All isolates were susceptible to this injectable agent.

Tetracycline

There were 199 tetracycline resistant N. gonorrhoeae 
(TRNG) detected nationally (19%), which was 
lower than the number and proportion reported 
in same quarter in 2010 (218 TRNG: 22%). The 
highest proportions of TRNG in any jurisdiction 
were reported from New South Wales: (68 TRNG: 
6.3%); the Northern Territory: (40 TRNG: 3.7%); 
Western Australia: (33 TRNG: 3.1%); Queensland: 
(28 TRNG: 2.6%) and Victoria (24 TRNG: 
2.2%). The number and proportion in the other 
jurisdictions were South Australia (4 TRNG: 0.4%); 
the Australian Capital Territory (2 TRNG), and 
none from Tasmania.

Reference
1.	 Management of sexually transmitted diseases. World 

Health Organization 1997; Document WHO/GPA/
TEM94.1 Rev.1 p 37.

Figure 2:  The distribution of quinolone 
resistant isolates of Neisseria gonorrhoeae in 
Australia, 1 April to 30 June  2011, by state or 
territory
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Meningococcal surveillance
(Dr Monica M Lahra, The Prince of Wales Hospital, 
Randwick, NSW, 2031 for the Australian Gonococcal 
Surveillance Programme)

The reference laboratories of the Australian 
Meningococcal Surveillance Programme report data 
on the number of cases confirmed by laboratory testing 
using culture and by non-culture based techniques. 
Culture positive cases, where Neisseria meningitidis 
is grown from a normally sterile site or skin lesions, and 
non-culture based diagnoses, derived from results of 
nucleic acid amplification assays (NAA) and serological 
techniques, are defined as invasive meningococcal 

disease (IMD) according to Public Health Laboratory 
Network definitions. Data contained in quarterly 
reports are restricted to a description of the numbers of 
cases by jurisdiction and serogroup, where known. Some 
minor corrections to data in the Table may be made 
in subsequent reports if additional data are received. A 
full analysis of laboratory confirmed cases of IMD in 
each calendar year is contained in the annual reports of 
the Programme is published in Communicable Diseases 
Intelligence. For more information see Commun Dis 
Intell 2011;35(1):57.

Laboratory confirmed cases of invasive meningococcal 
disease for the period 1 April to 30 June 2011 are 
included in this issue of Communicable Diseases 
Intelligence (Table).

Table:  Number of laboratory confirmed cases of invasive meningococcal disease, Australia, 
1 April to 30 June 2011, by serogroup and state or territory

State or 
territory Year

Serogroup
A B C Y W135 ND All

Q2 YTD Q2 YTD Q2 YTD Q2 YTD Q2 YTD Q2 YTD Q2 YTD
Australian 
Capital Territory 

11 0 0 3 6 0 0 0 0 0 0 0 0 3 6
10 0 0 1 1 0 0 0 0 0 0 0 0 1 1

New South 
Wales

11 0 0 5 15 0 0 2 5 0 1 0 3 7 24
10 0 0 8 21 2 2 0 0 1 2 1 2 12 27

Northern 
Territory

11 0 0 0 0 0 0 0 0 0 0 0 0 0 0
10 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Queensland 11 0 0 12 20 2 3 1 2 0 0 0 0 15 25
10 0 0 17 23 1 1 0 0 1 1 0 0 19 25

South Australia 11 0 0 1 4 1 1 0 0 1 2 0 0 3 7
10 0 0 6 10 0 0 0 1 0 0 0 0 6 11

Tasmania 11 0 0 2 2 0 1 0 0 1 2 0 0 3 5
10 0 0 0 1 0 0 0 0 0 0 0 1 0 2

Victoria 11 0 0 14 24 0 0 0 0 0 0 0 0 14 24
10 0 0 7 10 0 0 1 2 2 3 0 0 10 15

Western 
Australia

11 0 0 4 8 0 0 1 1 0 0 0 0 5 9
10 0 0 2 5 0 1 1 1 0 0 0 0 3 7

Total 11 41 79 3 5 4 8 2 5 0 3 50 100
10 0 0 41 71 3 4 2 4 4 6 1 3 51 88


