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ABSTRACT  

Background  

Gonorrhoeal disease, caused by Neisseria gonorrhoeae is an important sexually 

transmitted infection (STI). With global guidelines recommending moving from 

syndromic management to aetiological screening and diagnostic testing of STIs, 

laboratory identification of gonococcal infection is of importance. Disseminated 

gonococcal infections (DGI) are well characterized manifestations of gonococcal 

infections.  In South Africa the extent of DGI and the sites involved as well as overall 

gonococcal infections has not been fully studied or described.  

Methods 

This study was a retrospective analysis spanning 10 years, utilizing specimen data 

obtained from the Laboratory Information System (LIS) of the National Health 

Laboratory Service (NHLS), covering public health facilities across South Africa. Data 

was obtained on specimens collected from patients who were 15 years and older at 

both mucosal and disseminated sites and where N. gonorrhoeae testing was 

requested.  Human Immunodeficiency Virus (HIV) status of study individuals was 

determined based on CD4 count and HIV viral load. South African population data for 

each study year was collected from PopulationPyramid.net for those 15 years and 

older and this was used to calculate testing rates expressed per 1 000 000 per 

population. Testing rates were also calculated for each province also expressed per 

1 000 000.  Median and Interquartile ranges were used to describe the age of those 

who tested positive for N. gonorrhoeae. Frequencies and percentages were used for 

sex, province, specimen site, location of infection – mucosal vs disseminated, year of 

specimen collection and HIV status. 

Results  

4804 samples were sent to the NHLS laboratories for gonococcal testing over the study 

period. The highest testing rates were recorded in 2019, reaching 19.7 per 1 000 000 

population. 2646 samples had valid results and were used to determine the 

prevalence.  The overall prevalence of laboratory confirmed gonococcal infections was 

20% over the 10-year period. Highest percentage of cases was noted in 2015 of 76% 

and lowest in 2012 of 0%. Females accounted for 60% of total gonococcal infections 

diagnosed. Disseminated gonococcal infection (DGI) rate was 18% of confirmed 

gonococcal infections with synovial fluid accounting for the main (61%) disseminated 
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site. 40% of gonococcal cases had laboratory confirmed HIV positive status, of which 

38% were mucosal infections and 49% disseminated infections (p=0.048).  

Conclusion 

Gonococcal infections remain important STIs. There was varied prevalence over the 

different provinces and across the years with a predominant female occurrence. The 

most common DGI specimen was synovial fluid which is in keeping with various 

studies. Due to limitations with culture testing and laboratory reporting, underreporting 

of the burden of disease is expected and further studies including clinical data or 

patient records may allow for further determination of missing data and clinical 

spectrum related to DGI. 
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CHAPTER 1:  BACKGROUND 

1.1 Introduction 

Gonorrhoea is a sexually transmitted infection caused by Neisseria gonorrhoeae, a 

Gram-negative, fastidious diplococcus. Symptomatic infections usually present as 

urethritis in men and cervicitis with or without vaginal discharge in women (1). 

Gonococcal infections often present with distinct symptoms and are grouped into 

recognizable syndromes, namely Vaginal Discharge Syndrome (VDS) and Male 

Urethritis Syndrome (MUS). Most gonococcal infections are treated syndromically, 

however the 2021 WHO STI guidelines recommend that countries move towards 

pathogen directed therapy after testing (2). In addition, there are specific indications 

for testing, and these include persistent or unresolving symptoms and to monitor for 

antimicrobial resistance (3). Gonorrhoeal infection is the second most reported 

communicable disease in the United States with an estimated incidence of more than 

600 000 cases reported annually (4). Locally, in South Africa, prevalence studies of 

cases of Male Urethritis Syndrome (MUS) and Vaginal Discharge Syndrome (VDS) in 

females; where the main aetiology is gonorrhoea, were used to provide an estimated 

prevalence through a modelling exercise (5). As of 2017 there was an overall estimated 

female prevalence of 6.6% and an estimated male prevalence of 3.5% in the general 

population (5). In the same year, the estimated incidence (number of new cases) of 

gonorrhoea among males and females in the general population was 2.2 million and 

2.3 million cases respectively (5). Gonococcal infections are usually limited to the 

mucosal tissues however, disseminated gonococcal infection (DGI) can occur (6).  

1.2 Literature Review 

According to the World Health Organization (WHO), gonorrhoea remains a significant 

public health challenge worldwide, with an estimated 82 million new cases among 

adults aged 15–49 years in 2020 (2). Both prevalence and incidence of gonorrhoea 

are higher in priority populations such as men who have sex with men (MSM), female 

sex workers, adolescent girls and young women as well as pregnant women (2). In 

addition, there are links noted between HIV infection and gonococcal co-infection. A 

study conducted by Sheung et al. in Kenya followed 466 female sex workers over a 

five-year period, during which 35 participants acquired HIV. Notably, 17% of those who 

became HIV positive also had a gonococcal co-infection, highlighting a potential 

correlation between HIV and gonococcal infections (7).  
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The European Centre for Disease Prevention and Control (ECDC) noted that between 

2013 and 2022, gonorrhoea notification rates steadily increased, reflecting a rising 

trend in cases(8). Between this time period there were 397 492 confirmed gonorrhoea 

cases reported  with 4.7 cases per 100 000 population in 2013 to 11.2 cases per 100 

000 in 2022 (8). However, in 2020, rates sharply declined to 6.9 cases per 100 000 

and this was attributed to the COVID-19 pandemic. In 2021, gonorrhoea notifications 

increased to 7.6 cases per 100 000.By 2022, cases reached a high record of more 

than 70 000 gonococcal infections reported across the European Union countries with 

a 48% annual increase, the largest since 2013. This surge underscored the resumption 

of testing and services post-pandemic, alongside potentially increased transmission 

rates (8). 

In the USA, the CDC reported an 18.6% increase in reported gonorrhoea cases during 

the  2016 to 2017 year period (9). In 2021,over 700 000 cases of gonorrhoea were 

reported to the CDC with an overall increased rate of 4.6% during the 2020 to 2021 

period (10). 

The current laboratory diagnosis is based on culturing and identification of N. 

gonorrhoeae. Specimens are inoculated onto selective and non-selective media that 

contain required nutrients to facilitate bacterial growth (11). Presumptive identification 

is done with the aid of gram stain and biochemical tests (11). With the use of 

biochemical identification tests or automated instruments such as the VITEK 2 

(BioMérieux) and MALDI-TOF (BioMérieux), identification is then confirmed (12). N. 

gonorrhoeae is however a fastidious organism so molecular detection using Nucleic 

Acid Amplification Tests (NAATs) aids in its identification (12).  

Culture-based diagnostic methods enable antimicrobial susceptibility testing, providing 

critical information for targeted treatment more so with increasing antimicrobial 

resistance. On the other hand, molecular methods are advantageous for non-

culturable samples, offering greater sensitivity and specificity for detecting N. 

gonorrhoeae (12).  

The South African HIV Clinicians Society’s (SAHCS) 2022 guidelines recommend the 

use of diagnostic tests for screening of STIs (3). This approach aims to reduce the 

prevalence of STIs and improve the detection of asymptomatic cases that might 

otherwise have been overlooked under the existing syndromic management system 

(3). The WHO in their 2021 STI guidelines likewise recommend that diagnostic tests 
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for aetiological agents and targeted therapy be done for STI cases in settings or 

countries where this is possible (2). 

DGI is a rare but emerging manifestation of N. gonorrhoeae infection characterized by 

extra-mucosal spread leading to variety of conditions including tenosynovitis, migratory 

polyarthralgia and dermatitis (4). These manifestations are known as arthritis-dermatitis 

syndrome or can present as purulent arthritis with or without skin lesions (4,13). Rarely 

does DGI manifest as endocarditis, meningitis and osteomyelitis (14,15).  

DGI affects 0.5 to 3 % of persons with gonococcal infections (4,15). The pathogenesis 

of DGI is dependent on several host as well as pathogen factors. Host factors include 

recent menstruation, pregnancy, female gender, complement deficiencies, multiple 

sexual partners, low socio-economic status, HIV infection and intravenous drug use 

(4). 

DGI typically occurs 2-3 weeks after the primary infection and is a result of 

disseminated bacteraemia (16). Most patients with DGI may not present with urogenital 

manifestations thus making this rare presentation a challenge in terms of diagnosis 

(15). A high index of suspicion is therefore required in patients who are sexually active 

and present with one or more of these symptoms.  

A study done in the USA, revealed that joint involvement was a sustained presentation 

of DGI among their participants (17). There have been various case reports of varied 

sites of DGI presentation. A case of pyomyositis of the upper limbs complicated by 

compartment syndrome secondary to DGI in a male patient in the USA (15), to a female 

with a case of Fitz-Hugh- Curtis (FHC) syndrome in the background of Systemic Lupus 

Erythematosus (SLE) in Argentina (18). Additional reported cases were of pre-septal 

cellulitis of a female patient in the USA (19), a case of aortitis complicated by mycotic 

aneurysm in a middle-aged male from Finland (20) and cases of septic arthritis 

complicated by osteomyelitis in a male patient in the USA (21). 

The current WHO 2024 STI guidelines recommend Ceftriaxone 1g intramuscularly as 

a single dose for first line treatment of gonococcal infections (22). This change in 

increasing the dose is due to the rising anti-microbial resistance of N. gonorrhoeae.  

Symptoms of gonococcal infections can overlap with other STIs hence laboratory 

testing assists in distinguishing this (3). Gathering laboratory data enables the 

determination of prevalence and trends, and the characterization of different infection 
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sites, allowing for national-level analysis through a centralized data warehouse. In 

addition, South Africa lacks an electronic medical record system, and without research 

groups specifically gathering data on clinical gonorrhoea cases, there are no 

alternative sources of data to estimate the disease burden in the country.  

The objectives of this study were to describe the epidemiology of gonococcal infections 

including HIV status of patients, to determine the gonococcal testing rates and to 

evaluate dissemination sites based on laboratory data.  

1.3 Aims and objectives  

1.3.1 Aim of the study 

To describe the prevalence of laboratory confirmed mucosal and disseminated 

gonococcal infections and to characterize patient demographics of these infections 

over a 10-year period from 2012 to 2021 in South Africa.  

1.3.2 Study Objectives 

1. To describe gonococcal infection testing rates within the NHLS laboratories 

countrywide 

2. To describe the prevalence of laboratory confirmed mucosal and disseminated 

gonococcal infections in South African public facilities over the 10-year study 

period 

3. To describe the demographic characteristics - age, sex, location and year- of 

individuals with gonococcal infections including DGI during the study period 

4. To determine the dissemination sites that are involved in individuals with DGI  

5. To determine the HIV status of individuals with gonococcal infections including 

DGI 

CHAPTER 2:  MATERIALS AND METHODS 

2.1 Setting 

The NHLS provides laboratory services to all public health providers nationwide. 

Specimens are collected by clinicians based on clinical signs and symptoms and these 

specimens are sent to the laboratory for testing. Samples are inoculated onto selective 

and differential media namely the New York City Agar which allows for growth of 

Neisseria species (12). Colonies are then further tested to provide definitive 

identification and speciation either with automated or manual methods according to 

established standard operating procedures (SOPs). Testing in the NHLS is primarily 
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done through culture-based methods as described. The laboratory request form 

including data such as patient name, sex, age and sample type and test requested is 

captured onto the Laboratory Information System (LIS) where the test results are 

entered. This test information and results are archived in the Corporate Data 

Warehouse (CDW) and this data was extracted for the study. 

2.2 Study design  

This is a descriptive study of data from specimens submitted to the NHLS laboratories 

for gonococcal testing between January 1, 2012, and December 31, 2021. CD4 cell 

count and HIV Viral load data were obtained for these individuals for whom gonococcal 

testing was requested during the study period. 

2.3 Study population  

2.3.1 Inclusion Criteria: 

• All individuals above the age of 15 years who had samples sent to the laboratory 

for N. gonorrhoea testing (culturing) during the study period.  

2.3.2 Exclusion Criteria: 

• All duplicate cultures from the same patient with the same test dates were 

excluded 

• All samples that had an undocumented or unknown age 

• All individuals tested as part of surveillance programs  

2.4 Ethical considerations 

Approval was obtained from the Academic Affairs and Research Management System 

(AARMs) to obtain data from the CDW.  All data was anonymized with no patient 

identifiers provided. Ethics approval was obtained from the Wits Human Research 

Ethics Committee (M230151 MED22-08-110) 

2.5 Data collection 

Data collected and archived from various NHLS laboratories across South Africa over 

the study period were extracted from CDW. Data on sample types which included 

genital swabs, eye swabs, throat swabs, blood, tissue, urine, synovial fluid, respiratory 

samples and cerebrospinal fluid (CSF) was extracted including the province where 

testing was done. CD4 count and HIV viral load data was extracted for each patient 

who had gonococcal testing done and were used as markers for HIV infection. Patients 
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that had no CD4 count and/ or HIV viral load were assigned as laboratory unconfirmed 

HIV status and those who had these results were categorised as laboratory confirmed 

HIV positive.  

2.6 Data management and analysis 

Data was obtained from the CDW in Excel format and cleaned using STATA software 

(version 18). Descriptive analysis was subsequently conducted. The yearly gonorrhoea 

testing rates were calculated by dividing the annual number of gonorrhoea test 

requests by the total population aged 15 years and above for that year. These rates 

were then expressed per 1 000 000 population. Population estimates were sourced 

from PopulationPyramid.net (23). Testing rates were also determined per province as 

number of gonorrhoea tests requested throughout the 10-year period for each province 

over the estimated population of that province and expressed as rate per 1 000 000 

population. Population data for each province was obtained from Statistics South Africa 

(24).  

Median and Interquartile ranges were used to describe age of those who tested 

positive for N. gonorrhoeae while frequencies and percentages were used for sex, 

province, specimen site, location of infection – mucosal vs disseminated, year of 

specimen collection and HIV status. Sensitivity analysis was performed to evaluate the 

impact of samples with unknown results on the prevalence with assumptions that the 

unknowns were either all positive or all negative. Prevalence of infection was 

determined as the proportion of positive gonococcal tests over the number of valid 

gonococcal test results. Prevalence was also determined for each year of the study 

and per province. There was further categorisation based on age, sex, province, HIV 

status and location (mucosal vs disseminated). P-values were determined using Chi-

Square Test. P-value of ≤ 0.05 was considered statistically significant. Data was 

analysed using STATA® version18 [ Stata Corporation, College Station, Texas]   
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CHAPTER 3:  RESULTS 

3.1 Gonorrhoea testing rates  

There were 4827 samples that were sent to the NHLS laboratories from January 2012 

to December 2021 across the 9 provinces of South Africa for gonococcal testing. Of 

these, 23 samples had an unknown age (not documented), and these were excluded 

from the analysis giving a total of 4804 samples that were sent to the laboratories for 

gonococcal testing. Testing rates were calculated for each year and results showed a 

general increase in testing rates (Figure 3.1) from a rate of 1.24 per 1 000 000 

population in 2012 to 12.74 per 1 000 000 population in 2021. The peak year of testing 

was in 2019 with a testing rate of 19.70 per 1 000 000 population, however in 

subsequent years from 2020 the rate dropped, but remained above the 2016 rate.   

 

Figure 3.1: Graph showing the gonococcal testing rates per 1 000 000 

population from all NHLS laboratories in South Africa from 2012 to 2021 

 

Testing rates were also calculated per province (Figure 3.2) and there is wide disparity 

in gonococcal testing rates with the Free State province having the highest testing 

rates over the 10-year study period of 435.50 per 1 000 000 population. Gauteng 

recorded a testing rate of 132.46 tests per 1 000 000 population. Mpumalanga, 

Northwest and Limpopo recorded the lowest testing rates of 1.22, 0.79 and 0.30 per 

1 000 000 population respectively. 
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Figure 3.2: Graph showing the gonococcal testing rates per 1 000 000 population 

from all NHLS laboratories across the 9 provinces in South Africa from 2012 to 

2021 

 

3.2 Gonorrhoea prevalence among tested samples  

Out of the 4804 samples sent, 532 were positive for N. gonorrhoea. There were 2114 

negative samples (44%) and 2152 (44.8%) samples that results were unknown. These 

unknown samples had gonorrhoea testing requested but further information regarding 

results was not documented or accessible from the CDW due to either incomplete, or 

lack of information entered on growth or culture results. From the sensitivity analysis 

(Table 3.1) a prevalence of 56% would be expected assuming all unknowns were 

positive and assuming all the unknowns were negative, prevalence would be 11%. 

Excluding cases with unknown results and focusing on valid gonococcal test results, it 

was assumed that the prevalence among those with known and unknown results would 

be comparable. Under this assumption, the overall prevalence of laboratory-confirmed 

gonococcal infections was determined to be 20% over the 10-year study period. The 

unknown samples were distributed throughout all the years of the study and across the 

different provinces and laboratories. There were 6 (0.1%) isolates that were not tested 

due to either incorrect sample type sent or samples that had mixed growth and were 

unable to do further testing for. This resulted in a total of 2646 valid testing results 

which were used to determine prevalence of infection. The prevalence per year is 

depicted in Figure 3.3. 
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Table 3.1: Sensitivity Analysis - effect of assumptions of unknown 

samples on laboratory confirmed gonococcal infections from 2012-2021 

 

Results Scenario Prevalence (%) 

Valid test results 20 

Assume all unknowns are positive  56 

Assume all unknowns are negative 11 

 

 

 

Figure 3.3: Graph showing the Prevalence of Laboratory Confirmed 

Gonococcal infections per year from 2012 to 2021 

 

The years with the highest prevalence were from 2013 to 2016 with the highest being 

in 2015 at 76.6%. From 2017 to 2021, prevalence remained less than 20% throughout 
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Figure 3.4: Graph showing the prevalence of laboratory confirmed gonococcal 

infections for each of the provinces over the study period 

 

Figure 3.4 illustrates provincial prevalence of gonococcal infections. KwaZulu-Natal 

demonstrated the highest prevalence of 89.6% of gonococcal infections, notably 

markedly higher than the other provinces. Mpumalanga, North West, Gauteng, 

Northern Cape and Western Cape showed a prevalence in the 40-50% ranges. 

Limpopo had the lowest prevalence at 0%. 

3.3 Demographic and clinical characteristics of gonococcal cases  

The demographics of the cases identified are tabulated in Table 3.2. From the 532 

positive cases, the median age was 29 years, interquartile range of 24-35 years. Of 

the 532 cases, 347 (65.23%) were females, 178 (33.46%) were males and 7 (1.32%) 

had unknown/undocumented gender.  
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Table 3.2: Demographic and clinical characteristics of individuals with 

laboratory confirmed gonococcal infections from 2012 -2021 

    

  

Median (Inter Quartile 

Range) 

Age in years   29 (24-35)   

    

  Number % 

Age Group (years) 15-25  180     33.83 

 26-35 223     41.92 

 36-49 103     19.36 

 ≥ 50 26     4.89 

 

Sex 

Males 178 33.46  

Females 347 65.23 

Unknown 7 1.32 

    

Provinces 

Eastern Cape 89 16.73 

Free State 74 13.91 

Gauteng 129 24.25 

KwaZulu Natal 120 22.56 

Mpumalanga 1 0.19 

Northern Cape 4 0.75 

North West 1 0.19 

Western Cape 114 21.43 

Limpopo 0 0 

    

Specimen type 

Blood 31 5.83 

Mucosal 434 81.58 

Synovial Fluid 60 11.28 

Tissue 7 1.32 

 

HIV status 
Laboratory Confirmed 215 40.41 

1Laboratory Unconfirmed  317 59.59 

 
1 Laboratory confirmed: CD4 count and HIV viral load data available  
   Laboratory unconfirmed: No CD4 and HIV viral load data available 
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In terms of provinces, the top three provinces that had the most laboratory confirmed 

gonococcal infections were Gauteng (24.25%), KwaZulu Natal (22.56%) and Western 

Cape (21.43%). Mpumalanga, Northern Cape, Northwest and Limpopo reported low 

cases of less than 1% each.  

3.4 Disseminated gonococcal infections  

Majority of laboratory confirmed cases were from mucosal specimen types, 434 

(81.58%) which were obtained from the genital area, urine, eyes and pharynx. The 

remaining laboratory confirmed cases were detected from specimens which were 

categorized as disseminated and accounted for 98 of total laboratory confirmed cases. 

This gave a DGI rate of 18.42% of laboratory confirmed gonococcal infections. These 

specimens from which disseminated cases were detected consisted of synovial fluid 

60/98 (61.22%), blood 31/98 (31.63%) and tissue 7/98 (7.14%).  

Figure 3.4 shows the trend of disseminated gonococcal infections over the duration of 

the study period. There was an initial increase in cases from 2012 to a peak of 20 DGI 

cases in 2017. In 2018, the number of laboratory confirmed DGI cases markedly 

dropped to 3 cases.  

Figure 3.4: Graph showing the number of Laboratory Confirmed Disseminated 

Gonococcal infections per year from 2012 to 2021
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Table 3.3: Demographics of Laboratory Confirmed Mucosal and Disseminated 
Gonococcal Infections   

     
 

  Category 
Mucosal (N=434) Disseminated (N=98) P-value   

n (%) n (%)  

Age group   15-25 155 (35.71) 25 (25.51) 0.078  

  26-35 182 (41.94) 41 (41.84)  

  36-49 80   (18.43) 23 (23.47)  

  ≥ 50 17   (  3.92) 6   (  6.12)  

Sex Males 148 (34.10) 32 (32.65) 0.568  

  Females 282 (64.98) 64 (65.31)  

  Unknown    4   ( 0.92)  2  (  2.04)   

HIV status 
Laboratory 
confirmed 

 167 (38.48)  48 (48.98)                               
0.048 

 

  
Laboratory 
unconfirmed 

 267 (61.52)  50 (51.02)               

Total   434 (100) 98 (100)                    
 

 

Table 3.3 categorizes mucosal and disseminated infections according to 

demographics and HIV status. In both mucosal and disseminated infections, the 

highest number of cases were between the ages of 25-35, accounting for 41.94% and 

41.84% respectively. However, there was no statistical difference (p=0.078) among the 

age groups for mucosal infection versus DGI. In both the mucosal and disseminated 

cases, females accounted numerically for majority of the cases with 64.98% and 

65.31% respectively compared to males who had 34.10% and 32.65% respectively, 

although there was no statistical difference (p=0.568) between the sex groups when 

looking at dissemination. 

Total patients with gonococcal infections who had laboratory confirmed HIV status 

were 215 making up 40% of patients. With disseminated gonococcal infections, 

laboratory confirmed HIV positive patients accounted for 48.98% of cases as 

compared to 38.48% among those with mucosal gonococcal infections (p-value 0.048).  
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CHAPTER 4: DISCUSSION 

In this retrospective study of N. gonorrhoea testing by culture within public sector 

laboratories during the period 2012- 2021 we found i) low but increasing testing rates 

for gonococcal infections, ii) decreasing prevalence of gonococcal infections over the 

years with variability in prevalence over the 9 provinces of South Africa iii) Majority of 

cases affect young adults and females iv) Synovial fluid was the  most common site 

for DGI and there was an association with HIV status and DGI with higher HIV positivity 

among those with DGI. 

Gonorrhoea testing rates 

The gonorrhoea testing rates within the NHLS had increased from 2012 peaking in 

2019 and remaining higher than 2016 levels. This could be attributable to increased 

awareness of STIs and high index of suspicion for complicated cases. There has been 

a noted increase in gonococcal resistance rates globally (2,5,8) and this could further 

explain the increase in testing rates as part of susceptibility testing of N. gonorrhoea 

isolated (10,25). Of note is the decline in the testing rates from 2019 and this could be 

attributed to the COVID-19 pandemic with reduced health seeking behaviour and as a 

result reduced testing during that period (26).  

Prevalence of gonorrhoea 

There was an overall prevalence of 20% of laboratory confirmed infections over the 

10-year study period. Based on individual prevalence per year, increasing prevalence 

from 2012 to a peak in 2015 of 76.6% was illustrated. This high prevalence may 

indicate highly targeted testing during these years where there was a high likelihood 

that patients tested had gonococcal infection. The increasing trend during this time 

period has been demonstrated in other studies globally, from surveillance studies in 

Canada (25) and in the United States of America from the CDC Sexually Transmitted 

Diseases (STDs) surveillance data of 2018 and 2021 (9,10). Reasons given by these 

international studies were better detection of infection through molecular methods 

which would not necessarily be applicable in this study as all isolates were identified 

using culture-based methods. From 2017, there were significantly lower prevalences 

than the prior years and the low prevalence in 2020 would again be attributed to the 

COVID-19 pandemic (26). According to the CDC, in their review of sexually transmitted 

diseases surveillance 2020, there was reduced screening of STIs and redirection of 

funds towards the pandemic that resulted in disrupted STI prevention and 
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underreporting of cases (10,26). In our analysis, the years with the lowest testing rates 

coincided with the times when the highest prevalence of infections was recorded 

except for 2012 which had the lowest testing rate of 1.24 per 1 000 000 and a 

prevalence of 0%. The inverse is also noted with the later years of study where testing 

rates were higher, but prevalence was lower. In 2015, the national STI guidelines were 

formally revised and of note was a change in the management of MUS and VDS which 

are commonly associated with N. gonorrhoeae infection (27). This change was the use 

of Ceftriaxone as first line instead of Cefixime due to the increasing development of 

resistance of N. gonorrhoea (27). This could explain the high burden of disease in the 

earlier years of the study pre-revision of guidelines.  

Profile of patients with gonococcal infections  

The median age of individuals with gonococcal infections was 29 years. This indicates 

that most cases were among young adults, a group that is often at higher risk for STIs 

(25). There was a female predominance with a M:F ratio of 1:2 and this is varied from 

different studies where they noted the reverse with a male predominance (9,25,28) and 

the reasons noted in these studies was an increase in MSM. In our study the possible 

reasons could be attributed to possibly better health seeking behaviours in the female 

group. Additionally biological factors such as female anatomy and hormonal changes 

make females more susceptible to STIs (28). In analysis of mucosal versus DGI, 

female cases for both mucosal and DGI were almost twice the number noted in males, 

and this was expected as females had majority of gonococcal infections compared to 

males, however this difference was not statistically significant (p-value= 0.568).  

Gauteng, Kwazulu-Natal and Western Cape were the provinces with the highest 

proportion of detected gonococcal cases making up more than 60% of cases. In terms 

of the testing rates for these 3 provinces, they had rates of between 80 to over 100 per 

1 000 000 population, second only to the Free State with a testing rate of more than 

400 per 1 000 000 population.  

KwaZulu-Natal had the highest provincial prevalence of almost 90% and yet one of the 

lowest testing rates and this could indicate a more targeted testing approach, a higher 

burden of disease in the province or better isolation of N. gonorrhoea and more robust 

reporting methods of positive results onto the LIS.  

In contrast, the Free state province had the highest testing rate of all the provinces but 

the second lowest gonococcal infection prevalence of 5.3%. Possible reasons could 
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be that testing was conducted on individuals who may not have had clinical features 

or presentation suggestive of gonococcal infection, hence the high testing rates but 

lower prevalence, a low burden of disease in the province, inadequate laboratory 

testing methods to isolate N. gonorrhoeae or poor or inappropriate reporting of positive 

gonococcal results onto the LIS.  

Limpopo, Northern Cape, Northwest and Mpumalanga, all had <1% of positive cases. 

Consistently Limpopo had the lowest testing rate and the lowest prevalence 

Underreporting due to limited access to healthcare services or lower population density 

may be the main causes of these findings (24).  

Disseminated gonococcal infections 

More than 80% of specimens were mucosal and this reflects that most gonococcal 

infections present as localized mucosal infections (1,21,29). Disseminated infections, 

which accounted for 18% of cases, involved specimens from synovial fluid, blood and 

tissue. This DGI rate is notably higher than what has been estimated in previous 

studies (4,15,30) of 0.5-3% and the likely explanation for this high DGI rate in our 

setting is the postulation that the study focused on laboratory-confirmed cases, in 

which testing would have been done in patients who were unwell or who would have 

presented with complicated or disseminated disease. The high number of synovial fluid 

samples noted is consistent with one of the main presentations of DGI; septic or 

purulent arthritis and joint involvement being a sustained DGI presentation (15,29,30). 

With regards to the tissue samples, the exact locations of tissue sample collection or 

the type of tissue sample sent was not elucidated due to this information not being 

available from the data received. This information would be beneficial as studies have 

shown DGI presenting with skin lesions, pyomyositis and endocarditis or cardiac 

manifestations (13,15,29). Specific data of type of tissue received could guide extent 

of DGI. Further studies could investigate these from clinical data to ascertain the tissue 

types and characterise the extent of DGI.  

The finding that 40% of patients with gonococcal infections had a laboratory-confirmed 

HIV positive status aligns with previous research that shows an association between 

HIV and STIs. In this study, women who were HIV infected were more likely to acquire 

N. gonorrhoeae (adj. HR, 2.29; 95% CI, 1.47-3.56) compared with HIV-uninfected 

women (28). Additionally, gonococcal infections can increase the susceptibility to HIV 
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transmission due to mucosal disruption and inflammation, which enhances viral 

acquisition and replication (31). 

The distribution of laboratory confirmed HIV status (49%) among DGI patients 

compared to those with mucosal infections (38%) (p=0.048) was statistically significant 

(p-value <0.05) suggesting a potential association between HIV infection and the 

occurrence of DGI. Studies have shown that HIV can modify the immune response, 

potentially affecting the clinical presentation and severity of gonococcal infections 

(31,32). 

4.2 Limitations 

There was a significant amount of incomplete or missing data from the LIS system that 

was not entered in relation to certain patient demographics and specimen type. And 

this was evidenced by the number of unknown cases that had to be excluded from 

further analysis. Exclusion of these specimens may have impacted on the trends 

reported and this may possibly have led to an over or under estimation of prevalence 

and dissemination rates.  

Furthermore, there was a change in the LIS platform that occurred which coincided 

with the study period and there was possible loss of data or inability to fully extract all 

data from the old platform, further attributing to incomplete or missing data.  

This study likely under-estimated the epidemiology of gonococcal infections as data is 

only representing cases who presented to a public health facility and in whom samples 

were collected for microbiological assessment. It does not account for the patients that 

were managed syndromically.  

Data obtained of N. gonorrhoeae isolation was solely culture-based which is less 

sensitive than nucleic acid amplification tests (11,12) and there may have been missed 

infections due to non-culturable cases.  
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CHAPTER 5: CONCLUSIONS AND RECOMMENDATIONS 

The study demonstrated low but increasing prevalence of gonococcal infections across 

the years and with varying prevalence across the different provinces of the country. 

There remains a higher prevalence in females and in the young adults. Disseminated 

gonococcal infections predominantly involve synovial fluid as the most frequently 

reported specimen site in keeping with the common clinical presentation of DGI. There 

is an association between HIV infection and gonococcal infection as well as DGI.  

We recommend incorporation of molecular based test results where available to 

increase yield of laboratory confirmed cases due to the limitations in culture-based 

diagnostic methods. In addition, the use of clinical data or collection of patient records 

will aid in determination of more accurate prevalence due to the current syndromic 

management where not all patients have diagnostics done but will have clinical 

features suggestive of gonococcal infection. Clinical data will also aid in further 

categorisation of DGI based on clinical syndrome. 
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CHAPTER 7: APPENDICES 
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