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Introduction  

Bacterial arthritis is a medical emergency as it associates with increased mortality and can 

lead to rapid destruction of joints. Most cases are caused by Staphylococcus aureus infection 

in adults with underlying risk factors such as prosthetic or arthrotic joints and/or use of 

immunosuppressive agents (1-3). Gonococcal arthritis (GA) results from dissemination of a 

sexually acquired mucosal infection with Neisseria gonorrhoeae (4, 5). While GA has been 

uncommon in Japan and became less common in Western Europe as a result of overall 
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decline in gonococcal infections, it remains a frequent cause of bacterial arthritis in the USA 

(6-8). In Australia, the rate of gonococcal infections has risen significantly over the last 

decade (9) and two recent studies from the Northern Territory (NT) estimated that GA 

occurred in 0.9-1.3 % of all (notifiable) gonococcal infections (10, 11). Given that crude rate 

of gonorrhoea notifications in the state of Western Australia (WA) is the second highest 

nationwide and rising (12), we studied the state-wide GA incidence over the period 1980-

2015 as well as the clinical characteristics, risk factors and outcomes of patients presenting 

with GA in WA.  

  



 
 

Methods  

Data source 

Data were sourced from the Western Australian Rheumatic Disease Epidemiological 

Registry (WARDER), that contains population-level, linked health data for all patients 

requiring public or private hospital-level care for rheumatic disease conditions in WA. The 

WARDER contains records from the Hospital Morbidity Data Collection (HMDC; 1980-

2015) and Emergency Department Data Collection (EDDC; 2002-2015), WA Cancer (1982-

2015), and WA Death Registers (1980-2015) which contain routinely-collected data for all 

hospital admissions, ED visits, cancer development and death events throughout WA. These 

datasets are linked through a combination of probabilistic matching via the WA Data Linkage 

System  (13, 14). Extraction of all available data resulted in a dataset with longitudinal health 

data on demographics, principal and up to 21 secondary diagnoses, and principal and up 10 

secondary procedures, length of stay (LOS), ED discharge codes, and a complete death 

record for each study participant.  

Study cohort 

This population-level observational study included persons with a hospital admission 

or emergency department presentation for GA as defined by ICD-9-CM codes 711.0, 711.4, 

711.8-9 and 098.00 to 098.9, ICD-10-AM codes M01.3, M68.0 or M73.0 with A54.0-A54.9, 

while resident in WA between 1 January 1980 and 31 December 2014. GA cases were 

defined as confirmed (Neisseria gonorrhoeae detected at sterile sites such as joints) or 

probable (clinical features of synovitis with N. gonorrhoeae detected at mucosal sites) in line 

with published case definitions (11, 15). 



 
 

As the first hospital contact was not necessarily for GA, we defined as time zero (T0) 

the first date with a GA diagnostic code. A lookback period as all observation time > 1 

months prior to T0 and a follow-up period as the observation time >3 months following T0. 

This allowed for investigation of potential prior risk factors as well as long-term outcomes for 

GA patients. Serious infections (SI) were defined as episodes leading to ED presentation 

and/or hospital admission with an infectious disease code and included four infectious 

categories (pneumonia, sepsis or bacteraemia, urinary tract infection (UTI), skin and soft 

tissue infections) (16). Population data were obtained from the ABS website 

(https://www.abs.gov.au) and the total number of gonococcal infections (GoI) was obtained 

from the National Notifiable Disease Surveillance System 

(http://www9.health.gov.au/cda/source/rpt_4.cfm) and the Communicable Disease Control 

Directorate, Department of Health, WA (https://www.public.health.wa.gov.au). 

Statistical Analyses 

Descriptive statistics include median and interquartile range (IQR) for continuous 

variables, which were compared by non-parametric methods (Kruskal Wallis); categorical 

data are described as a frequency and proportion and compared by Chi-square with Yates 

correction when needed. Annual incidence for GA is given per million population and 

infection rates (IR) were calculated per 1,000 person-months with infection rate ratios and 

95%CI derived from conditional maximum likelihood estimates using Byar's method for 

Poisson distribution (17). All statistics were obtained with SPSS software v23.0 (IBM, USA) 

and OpenEpi software with only two-sided p-values (p) <0.05 considered to be statistically 

significant.  

Ethics This project was approved by the Human Research Ethics Committee at the WA 

Department of Health (HREC 2016.24). 

https://www.abs.gov.au/


 
 

Results 

A total of 98 patients were diagnosed with GA over the study period for an overall annual 

incidence rate (AIR) for GA of 1.52/1,000,000 population. AIR increased from 1.35 to 1.56 

between 1980 and 2014 with a peak AIR of 2.14 observed in the first decade of this 

millennium (Table 1). Although a steady rise of Gonococcal infection (GoI) notifications in 

WA occurred between 1991 and 2015, the proportion of GoI patients who subsequently 

developed GA was stable over time (0.24%, range 0.07%-0.47%) (Table 1/Figure 1).   

Where specified in discharge diagnosis (n=55), knees, ankles and wrist were the most 

commonly affected joints with 7 patients (12.7%) presenting with inflammation of multiple 

joints. The age range at GA diagnosis was broad in both female (11-68 years) and male (13-

67 years) patients. However, female patients with GA were typically younger, more often 

identified as Indigenous Australians, and sought treatment in the Kimberly/Pilbara region. 

Whereas, male patients with GA were generally older at diagnosis and presented to hospitals 

in the Metro areas. Admissions for GA lasted an average of 8-10 days with slightly longer 

hospital stays observed in female patients (Table 2), while age at diagnosis and LOS for 

patients from Kimberley / Pilbara (K/P) region of WA (30.9 vs 31.9, p=0.9) and LOS (10.2 

vs 9.7 days p=0.7) was similar as for other patients. 

GA was the first health contact for 18 patients (8 males, 10 females). During the lookback 

period for the remaining 80 patients, females as compared with male GA patients had higher 

rates of serious infections (SI) and a much higher proportion had been diagnosed with 

diabetes mellitus, while the existence of immune deficiency ,rheumatic diseases, such as 

SLE, RA and gout before GA development was low and equivalent across the sexes (Table 

2).  



 
 

Following the GA episode, ten patients did not have further health contacts. In the remaining 

88 patients, over a median observed period of 100 months (range 60-209), eight patients 

developed a second episode of STI with recurrent GA rate of 2% (Table 2) - HIV infection 

was not observed. Despite relatively young age at last observation, the frequency of most 

comorbidities had increased in both sexes although the number of patients with overall SI rate 

and type of SI remained similar.  Fourteen patients (85% Indigenous, 57% females) passed 

away at median age of 56 years at an average of 162 months (74-300) after the GA episode 

with infections (21.5%), cardiovascular (21.5%) and chronic liver disease (21.5%) as the 

primary cause of death.  



 
 

Discussion 

We report an increase in the incidence of GA in WA which is however largely proportionate 

to the overall rise in gonococcal infections over the last three decades with GA complicating 

on average 1:400 gonococcal infections. Overall, GA was more frequent in Indigenous 

Australians (68%) and had a slight female preponderance (54%) and was frequent in younger 

female patients with high rates of prior infections and pre-existing diabetes mellitus seeking 

treatment in healthcare centres in remote Northern Western Australia.   

 

The crude annual incidence rate of GA in WA was overall low at 1.5/million and showed 

a mild increase over time which largely matched the increase in state-wide notifications for 

GoI (http://www9.health.gov.au/cda/source/rpt_4.cfm). The frequency of GA as a 

complication of mucosal Neisseria gonorrhoea infection was 0.25% in this study. The overall  

rate is lower than the 0.5-3% reported in the literature including the 0.91% from Central and 

1.3% from the Top End of the Northern Territory (7, 10, 11). Given that GoI and GA are 

notifiable diseases, it seems unlikely that this difference is due to underreporting alone. As 

one NT study excluded non indigenous patients, the discrepant rates are likely due to the 

differences in ethnic background of the general population used in the NT and this WA study. 

We observed a small decrease since 2010 which is in line with observations in France (5) but 

the numbers were too small for meaningful trend analysis. No such decline was reported in 

the NT (11) suggesting that phenotypic features of infecting strains may differ between 

regions. 

The clinical presentation and outcome of GA in WA was largely in line with other studies 

with regards to the distribution of affected joints (knees ,wrists and ankles) as well as the 7-

8% STI coinfection rate and average hospital length of stay of 8 days  (10, 11, 18).  Notably, 

involvement of more than a single joint was not uncommon.  The over-representation of 



 
 

young Indigenous female patients (88%) amongst GA patients that was observed in the NT 

was also present in WA, but in contrast middle aged male GA patients in WA were more 

frequent of non-indigenous background than females (51% vs. 12%).  This has ramifications 

for clinical practice as GA can mimic or coexist with crystal arthritis in this patient group (10, 

19).  

The availability of lookback data allowed analysis of potential risk or contributing factors to 

GA development. Pre-existing immune deficiency and arthritic conditions (Rheumatoid 

arthritis, gout and SLE) were rare and equally present in male and female patients, which 

suggest that they were not specific risk factors for GA. Female GA patients had a 

significantly higher rate of various types of infections prior to GA development confirming 

an overall vulnerability of this mainly Indigenous patient group. The new finding of an 

increased rate of pre-existing DM suggests that DM not only is an added risk factor for 

urinary, but also for STI and GA in these young females. As DM and recurrent infections 

contributed to frequent hospital admissions and ED visits prior to contracting GA, this also 

indicates there are potential early opportunities to identify these patients as at-risk for GA and 

where possible initiate preventative measures.   

Against a background recurrence rate of other STI of about 10% in the follow-up period, the 

GA recurrence rate was low and restricted to female patients despite similar rates of recurrent 

GoI. Although not the main purpose of this study, there was significant accrual of other 

chronic comorbidity during follow-up with few differences observed between male and 

female GA patients and a crude mortality rate of 14% with relatively young median age at 

last observation. While this is not likely to be a direct consequence of GA, these figures 

demonstrate that patients developing GA constitute a group at high risk for chronic 

conditions and premature death, suggesting a potential benefit of screening and intervention 

for comorbidity at the time of GA diagnosis.   



 
 

The limitations of this study regard the absence of detailed clinical data including 

bacteriologic details, antibiotic and other drug treatment. Thus, we are unable to determine 

the contribution of e.g. underlying host immune deficiencies to GA (20). We included 

patients with probable GA where a compatible clinical / joint presentation that could not be 

explained otherwise occurred in the presence of a documented gonococcal infection 

elsewhere. This is in line with the Newman criteria for bacterial arthritis (Grade B) and other 

recommendations (6). The lack of clinical details may have led to reporting bias by excluding 

patients with prior gonococcal infection (eg pelvic inflammatory disease) for which GA was 

not considered in the differential diagnosis and of patients with the arthralgia-dermatitis 

syndrome for which no ICD code exists but which are usually included in clinical series on 

disseminated GO infections. 

 

In conclusion, GA has complicated around 1 in 400 cases of gonococcal infections in WA 

and disproportionally affects young women from an Indigenous background, especially those 

with prior infections and diabetes mellitus. GA associates with high rates of subsequent 

morbidity and early death.  
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Table 1: Average annual incidence rate of hospital admission for Gonococcal Arthritis in WA by study period 

                                                                                                                                         
 
 
 
 
 

 

 

 

 

 

 

 
 
AIR: Average annual incidence rate / 1,000,000 population. NA is not available to lack of reliable data on total gonococcal infections  
for period 1980-1989. * this figure excludes GA patients diagnosed in 1980-1990 period due to lack of reliable data on total gonococcal 
infections for that period.  
 

 

 

 

 

 Nr patients Middle 
population 

AIR Gonococcal infections  

Reported In WA 

 Male     Female    Total Arthritis (%) 

1980-1989  6 13 1985-1.407.500 1.35 NA NA 

1990-1999  10 7 1995-1.701.000 0.99 8795 0.19 

2000-2009  19 24 2005-2.010.100 2.14 14931 0.29 

2010-2014  10 9 2012 -2.430.300 1.56 9517 0.20 

Whole study period    45 53 1997- 1.894.100 1.52 -    0.23 * 



 
 

Table 2 Demographic and clinical data at time of diagnosis. Figures represent median values (IQR) or numbers  (%). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Small numbers (n<5) have been confidentialised due to HREC requirements 

 Male 

(n=45) 

Female 

(n=53) 

P value 

Age (IQR) 38 (25-51) 24 (17-34) 0.002 
Indigenous background (%) 22 (49%) 45 (88%) 0.01 
Region presented   0.017 

South/East Metro 14 (31.1%) 15 (28.3%) 
North Metro 18 (42.8%) 11  (20.7%) 

Kimberley/Pilbara 11 (24.4%) 25 (47.1%) 
Goldfields/Wheatbelt/Midwest  <5  (4.4%) <5   (3.7%) 

Pre-2000 16 (36%) 20 (38%) 0.83 
Confirmed GA 39 (86%) 38 (72%) 

 

0.04 
Probable GA  6 (14%) 15 (28%) 
Affected joints reported    

Knee 10 (35.7%) 17 (58.6%) 0.07 
Hand/Wrist 6 (21.4%) 5 (17.2%) 

Ankle 5 (17.8%) - 
Multiple 4 (14.3%) <5 (10.3%) 

Elbow <5 (3.6%) <5 (6.9%) 
Shoulder <5 (3.6%) - 

Hip <5 (3.6%) <5 (6.9%) 
Joint not specified 17 24  
Concurrent STI 

 

<5 (7%) <5 (8%) 

 

0.68 
Length of stay (days)   8 (5-11) 10 (7-14) 0.02 



 
 

Table 3  Clinical feaures before and after Gonococcal Arthritis. Figures represent median 
values (IQR), numbers (%) or rates (95% CI). 

 Lookback  Followup  
  Males (40) Females (44) P 

l  
Males  (38) Females 

(51) 
P 
l  Observation time (months) 184 (70-

268) 
188 (123-

276) 
 

0.76 108 (60-
193) 

91(51-258) 0.64 
Age first/last observation 
 

24 (3-40) 10 (1-17) 
 

0.001 49 (34-60) 36 (27-50) 0.004 

Nr. ED visits 2 (1-6) 12 (1-38) 0.027 4.5 (1-17) 16(6-30) 0.008 

Nr admissions   10 (5-13) 25 (11-32) 0.027 6.5 (2-11) 7 (3-18) 0.33 

Nr with non gonoccal STI 
 

 

<5 (8.1%) 5 (11.6 %) 
 

 <5 (10.6%) <5 (7.8%) 0.61 

Nr with previous gonococcal 
infection 

0 <5 (6.8%) - - - - 

Nr with recurrent gonococcal 
i f ti  

- - - <5 (5.2%) 6 (11.7%) 0.33 

Nr with recurrent gonococcal 
arthritis  

- - - 0 <5 (3.9%) - 

No with any SI  19 (51.3%) 32 (74.4%) 0.02 16 (42%) 33 (64.7%) 0.04 

No with Skin/soft tissue 
infection 

<5 (10%) 11 (25%) 0.08 7 (18.4%) 6 (11.9%) 0.4 

No with Resipratory infection 11(27.5%) 19 (43.2%) 0.14 13 (34.2%) 16 (31.4%) 0.78 

No with Urinary tract 
infection 

0 4 (9.1%) 0.07 <5 (2.6%) 12 (23.6%) 0.005 

No with sepsis 0 0 NA <5 (2.6%) 7 (13.7%) 0.08 

Median nr SI 2 (1-6) 2 (1-8) 0.2 3 (1-5) 2 (1-4) 0.36 

Total SI /months 57/7042 
 

127/8210  53/5020 97/7560  

SI rate /1000 months  8.1(6.1 -
10 4) 

15.5(12.9-
18 4) 

0.002 10.6 12.8 0.26 

Ig deficiency <5(2.5%) <5(2.3%) 0.8 <5(2.5%) -  

Diabetes Mellitus <5(2.5%) 7 (15.9%) 0.03 9 (23.7%) 18 (35.3%) 0.25 

Hypertension 5 (12.5%) <5 (9.1%) 0.63 <5  
(10 6%) 

6 (11.7%) 0.87 

Renal disease <5(2.5%) 0 - <5 (5.2%) 5 (9.8%) 0.48 

Cardiovascular disease <5(2.5%) <5 (2.3%) 0.42 8 (21.2%) 11 (21.6%) 0.96 

Cancer <5(2.5%) 0 - <5(5.2%) <5 (3.8%) 0.72 

Inflammatory rheumatic 
disease 

<5 (5%) <5(2.3%) 0.9 5 (11.1%) 6 (11.3%) 0.84 

Non survivors - -  6 (13.3) 8 (15.1) 0.98 
Small numbers (n<5) have been confidentialised due to HREC requirements. SI : seriois infections 
(see methods). 
 

 

 

 

 



 
 

Figure 1. Number of annual cases for gonococcal infections and gonococcal arthritis (GA) in 

Western Australia over period 1991-2014. Note logarithmic scale due to low absolute number 

of GA cases 
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