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Summary 

South Africa is endemic to enteric fever caused by Salmonella Typhi. Sporadic cases occur in most or 

all provinces annually. Clusters and larger outbreaks occasionally occur. Enteric fever is a category 1 

notifiable medical condition in South Africa. Following the last large outbreak in Delmas in 2005, the 

number of laboratory-confirmed enteric fever cases in South Africa remained stable at less than 150 

cases per year until 2022, when 205 cases occurred nationally. In 2023, national case numbers returned 

to below 150 cases (141 cases). At provincial level, an increased number of cases occurred in the 

Western Cape and North West provinces in 2021, with a concurrent decrease in the number of cases 

reported from Gauteng Province. However, in 2022, the number of cases identified in Gauteng 

Province increased notably. Core-genome multilocus sequence typing (cgMLST) analysis of whole 

genome sequencing (WGS) data from Salmonella Typhi isolates submitted to the National Institute for 

Communicable Diseases (NICD) showed that the increased number of cases in the Western Cape 

and North West provinces was driven by specific clusters (outbreaks) as defined by the genetic 

relatedness of isolates. Similarly, several enteric fever clusters were identified in Gauteng Province using 

core-genome multilocus sequence typing (cgMLST) analysis. Cases of enteric fever caused by the 

strain identified in North West Province were subsequently also identified in other provinces. The 

ongoing challenge of identifying the source(s) of infection in some provinces attests to the complex 

epidemiology and range of transmission pathways for this pathogen. Recommendations for the 

prevention and control of enteric fever in South Africa include raising healthcare worker awareness 

for identification and appropriate treatment of cases; follow-up and management of chronic carriers 

to reduce transmission; and community health education on general preventative measures such as 

hand hygiene, water treatment, and food safety practices.   

 

Introduction 

Enteric fever, including typhoid and paratyphoid fever, is caused by systemic infection with Salmonella 

enterica subspecies enterica serotype Typhi (Salmonella Typhi) and Salmonella enterica subspecies 

enterica serotypes Paratyphi (Salmonella Paratyphi) A, B, or rarely, C, respectively1. The World Health 

Organization estimates that, globally, nine million cases of typhoid fever occur annually, resulting in 

approximately 110 000 deaths per year.2 South Asia, Southeast Asia, and sub-Saharan Africa bear the 

highest burden of enteric fever disease, with marked inter- and intra-country heterogeneity. There is a 

disproportionate effect on children, i.e., the highest incidence typically occurs in the 5–15 age group, 

but recent studies from Africa and Asia have highlighted the substantial burden of disease among 

children less than 5 years of age and in infants.1, 3  

 

South Africa is endemic to enteric fever caused by Salmonella Typhi, although the disease prevalence 

is much lower than in most other countries in sub-Saharan Africa.4 Sporadic cases occur in most or all 

provinces annually, with occasional clusters or larger outbreaks. The last large outbreak of enteric 

fever in South Africa occurred in Delmas, Mpumalanga Province, in 2005, with over 600 clinically 

diagnosed cases.5  Paratyphoid fever remains uncommon in South Africa.4 Typhoid fever has been 
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largely eliminated in higher-income countries through the provision of modern sanitary facilities and 

safe drinking water.1 

 

Salmonella Typhi and Salmonella Paratyphi only infect humans. The bacteria are shed in the faeces 

of an infected person, and transmission occurs through the consumption of contaminated food or 

water.6 Clusters usually result from secondary transmission to close contacts in household-type settings, 

or because of contamination of food by a person who is a carrier. Faecal contamination of water 

sources is usually associated with larger outbreaks. The incubation period is typically 7–14 days on 

average (range 3–60 days).7 Prolonged fever is the cardinal symptom of enteric fever, and other 

symptoms may include fatigue, abdominal pain, diarrhea, and constipation. The clinical presentation 

of enteric fever ranges from mild, non-specific illness to severe life-threatening systemic illness with 

complications such as intestinal perforation, haemorrhage, or encephalopathy. Case fatality rates in 

patients who receive adequate therapy are estimated to be 1– 4%.6  

 

Without effective treatment, approximately 1–5% of patients with acute typhoid infection will become 

chronic carriers,7 i.e., continue to shed Salmonella Typhi in the stool or urine for at least 12 months after 

finishing an appropriate course of antimicrobial treatment and the resolution of symptoms following a 

laboratory-confirmed episode of acute disease. Asymptomatic carriers serve as biological reservoirs 

and have important implications for public health, with unsafe water, unimproved sanitation facilities, 

and poor hygiene driving ongoing transmission.  

 

The definitive diagnosis of typhoid fever requires the isolation of Salmonella Typhi from blood, bone 

marrow, or a specific anatomical lesion.8 Stool cultures are useful for monitoring carriage in persons 

who have recovered from enteric fever, as well as for screening for carriage in close contacts. 

 

The emergence and spread of multidrug-resistant (MDR) Salmonella Typhi (resistant to ampicillin, 

chloramphenicol, and cotrimoxazole) and MDR plus fluoroquinolone-resistant strains of Salmonella 

Typhi over the last two decades highlights the need for ongoing surveillance and antimicrobial 

stewardship.6 There is wide variation in the rates of antimicrobial resistance across regions and even 

across countries or areas within regions. An outbreak of extensively drug-resistant (XDR) Salmonella 

Typhi, resistant to the first-line antibiotics, a fluoroquinolone and a third-generation cephalosporin but 

susceptible to  azithromycin and carbapenems, was described in Pakistan in 2016.9 Subsequent travel-

associated cases of the Pakistan XDR strain have been described.10  

 

In 2017, the World Health Organization prequalified a Vi-tetanus toxoid typhoid conjugate vaccine 

now recommended for programmatic use from six months of age in typhoid-endemic countries, 

prioritising countries with a high burden of typhoid fever or high rates of antimicrobial resistance.6, 11, 12 

 

The aim of the national laboratory surveillance is to systematically collect, collate, and analyse data 

on pathogens of public health importance in South Africa. This includes reporting trends in enteric 
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fever case incidence over time, detecting outbreaks, monitoring for existing and emerging 

antimicrobial resistance, and describing the molecular epidemiology of the isolates.   

 

Methods 

The Centre for Enteric Diseases (CED) of the National Institute for Communicable Diseases (NICD) 

provides reference microbiology testing, surveillance, epidemiological, and technical support to the 

South African National Department of Health’s response to enteric diseases. The NICD, a division of 

the National Health Laboratory Service (NHLS), participates in national laboratory-based surveillance 

for organisms of public health importance, including Salmonella spp, through the NICD GERMS-SA 

surveillance platform.13 Following identification of Salmonella Typhi at any public or private laboratory, 

isolates are submitted to the CED for further testing, including phenotypic characterisation, 

antimicrobial susceptibility testing, and whole genome sequencing (WGS). Laboratory request forms 

accompanying the isolates provide basic demographic data of varying completeness, including 

patient age, place of residence, referring health facility, and date of specimen collection. Following 

WGS, all isolates are investigated using core-genome multilocus sequence typing (cgMLST) analysis to 

identify clusters of cases and complement epidemiological investigations of outbreaks. cgMLST 

includes the analysis of 3002 genes to assess genetic relatedness. The definition of a cluster is a group 

of Salmonella Typhi isolates that, on cgMLST analysis, differ from each other by ≤5 alleles, meaning that 

they are highly genetically related. Unfortunately, not all isolates are received, so cases with missing 

isolates cannot be definitively linked to or excluded from clusters. All laboratory-confirmed diagnoses 

from NHLS laboratories nationally are automatically downloaded to the Notifiable Medical Conditions 

(NMC) system, enabling audits for isolates not received. Similar processes for downloading private 

laboratory results are in progress.  

 

Enteric fever is a category 1 NMC in South Africa, and notification is required within 24 hours based on 

clinical suspicion or laboratory confirmation, in keeping with standard case definitions. Standard 

guidelines for case investigation and management are available.8 
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Results  

Following the outbreak in Delmas in 2005, the number of enteric fever cases in South Africa remained 

stable, with less than 150 cases per year (an average of 102 cases annually) until 2021 (Figure 1). 

 

Figure 1. Laboratory-confirmed enteric fever cases by year, South Africa, 1 January 2003 to 31 December 2023. 

 

From 2020 through 2023, the public sector reported the majority of cases (495/569, 87%). A diagnosis 

of 80% (456/569) was on blood culture and 12% (70/569) on stool culture. Salmonella Typhi accounted 

for 98% (558/569) of the total cases, while S. Paratyphi accounted for 2% (11/569). The age groups 

most commonly affected were 15-49 years (50%, 274/547), followed by persons aged below 15 years 

(42%, 232/547) followed by those of 50-64 years (6%, 33/547). Males accounted for 62% (345/558) of 

the cases. Isolates received were for 89% (79/89) of the cases in 2020, 95% (127/134) of cases in 2021, 

88% (180/205) of cases in 2022, and 87% (123/141) of cases in 2023. 

 

Reference laboratory antimicrobial susceptibility testing includes ciprofloxacin, azithromycin, 

chloramphenicol, and imipenem. Data from 2003 to date show a steady decrease in susceptibility to 

chloramphenicol, a former first-line antibiotic for treating typhoid fever, from 97% in 2005 to 16% in 2021. 

Susceptibility to ciprofloxacin has fluctuated from 94% in 2003, 73% in 2012 and 2019, to 88% in 2023. 

All isolates tested to date have been susceptible to imipenem, and susceptibility to azithromycin is 

consistently above 98% (Figure 2). Currently, recommended as the treatment of choice for 

uncomplicated enteric fever is ciprofloxacin, but ongoing monitoring of susceptibility is essential. 
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Figure 2. Trends in antimicrobial susceptibility of Salmonella Typhi isolates to ciprofloxacin, chloramphenicol, 

azithromycin, and imipenem, South Africa, 2003 – 2023. 

 

Enteric fever cases by province, 2020-2023 

From 2009 to 2019, Gauteng Province usually reported the most cases per year, followed by the 

Western Cape, Mpumalanga, and KwaZulu-Natal provinces (Figure 3; Table 1). 

 

Table 1. Enteric fever cases by province and year, South Africa, January 2020 – December 2023. 

 

Province 2020 2021 2022 2023 Total 

Gauteng 27 39 103 73 242 

Western Cape 36 52 40 32 160 

North West 3 16 27 7 53 

KwaZulu-Natal 7 8 12 12 39 

Eastern Cape 5 6 4 8 23 

Mpumalanga 3 10 5 4 22 

Free State 3 3 7 3 16 

Limpopo 5 
 

7 
 

12 

Northern Cape 
   

2 2 

Total 89 134 205 141 569 

 

 

During 2020 and 2021, the total number of enteric fever cases across the country (89 cases in 2020 

and 134 cases in 2021) was similar to previous years. There was, however, an increase in the number  

of cases reported from the Western Cape and North West provinces in 2021, with a concurrent 
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decrease in the number of cases reported from Gauteng Province (Figure 3; Table 1). In 2022, the 

number of laboratory-confirmed enteric fever cases increased dramatically, with 205 cases reported 

across eight provinces. The number of cases from Gauteng Province increased notably, accounting 

for half of the cases (50%, 103/205), followed by the Western Cape (20%, 40/205) and North West (13%, 

27/205) provinces (Figure 3). In 2023, 141 cases were reported from eight provinces, with Gauteng 

Province accounting for the most (52%, 73/141), followed by the Western Cape (23%, 32/141) and 

KwaZulu-Natal (9%, 12/141) provinces.  

 

Figure 3. Enteric fever cases by province, South Africa, 1 January 2003 – 31 December 2023.  

 

For the Western Cape Province, the increase in cases for 2021 was attributable to increased numbers 

of cases in only three districts (City of Cape Town Metro, Cape Winelands, and Garden Route), and 

in the North West Province, the increase in 2021/2022 was solely due to cases in a single district (Dr 

Kenneth Kaunda District). For Gauteng Province, the increase in cases in 2022/2023 affected all 

districts, with the most cases coming from the City of Johannesburg, followed by the City of Tshwane 

and West Rand districts. 

 

Clusters of enteric fever cases by province, 2020-2023 

Specific clusters (outbreaks), as defined by core-genome multilocus sequence typing (cgMLST) 

analysis of WGS data, drove the increase in cases in the Western Cape and North West provinces 

since 2020. The first identified case in all clusters occurred in 2020. Similarly, there were several enteric 

fever clusters in Gauteng Province, as shown using cgMLST analysis (Figure 4).  
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Figure 4. Minimum spanning tree drawn using cgMLST data from Salmonella Typhi isolates sourced from South 

Africa, 2020–2023. The circular nodes represent isolate(s). Isolates showing ≤5 allelic differences are collapsed 

together into a single circular node. The larger the circular node, the more isolates that are reflected. 

 
Enteric fever clusters in the Western Cape Province  

Western Cape Province reported its highest number of annual cases in 2021, most of which were 

attributed to three separate clusters, designated the Cape Winelands (n = 11), Garden Route (n = 15) 

and City of Cape Town (n = 23) clusters.14 The Winelands cluster comprised 11 cases, identified from 

October 2020 through May 2021. The majority of case patients (8/11; 73%) were 15 years of age or 

younger, and males predominated (8/11; 73%). The Garden Route cluster comprised 15 cases. The first 

case occurred in August 2020, followed by an 8-month hiatus, after which there were 14 cases from 

April 2021 through February 2022. The majority of case patients (13/15; 87%) were 15 years of age or 

younger, and males predominated (10/15; 67%). The City of Cape Town cluster comprised 23 cases. 

The first case occurred in July 2020, after which there were 22 cases from October 2020 through to 

September 2022. Among case patients, males predominated (14/23; 61%), and the age of patients 

ranged from 5 to 54 years (median age of 24 years), with eight cases (35%; 8/23) aged 15 years or 

younger. Since February 2022, no new cases belonging to any of the three clusters have been 

reported, suggesting that these clusters are no longer active. 

 

 

 

 

Enteric fever clusters in the North West Province 

North West Province reported the highest number of annual cases on record in 2022 (n = 27). Analysis 
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of the Salmonella Typhi isolates using cgMLST showed that the majority of isolates were part of a highly 

genetically related cluster designated the Klerksdorp cluster.15 The first case of enteric fever caused 

by the Klerksdorp strain occurred in November 2020. By 31 December 2023, there were 92 cases 

belonging to the Klerksdorp cluster strain in six different provinces. Cases belonging to the Klerksdorp 

cluster were identified in Gauteng (n = 42), North West (n = 37), Mpumalanga (n = 6), KwaZulu-Natal 

(n = 3), Western Cape (n=2) and Free State (n=2) provinces. The commonest age group affected was 

15–49 years (61%, 54/89) and males predominated (69%, 63/91; Figure 5). The last case identified in the 

North West Province occurred in February 2023, and cases identified from October 2022 to date are 

mostly from Gauteng Province. The outbreak was still active at the time of this writing. 

 

 

Figure 5. Number of laboratory-confirmed enteric fever cases in the Klerksdorp cluster by month of sample 

collection and province of residence, 1 November 2020–31 December 2023, South Africa (n = 92).  

 

Enteric fever clusters in Gauteng Province 

Gauteng Province accounted for over 50% of the cases reported nationally in 2022 and 2023. In 2022, 

most cases were from the City of Tshwane Metro, but in 2023, the majority of cases were from the West 

Rand District. On cgMLST analysis of WGS data, two closely related but distinct slow-growing clusters 

occurred in Gauteng Province. The first Gauteng Province cluster consisted of 32 cases, detected from 

January 2020 through October 2022. Most cases in this cluster were reported from the City of Tshwane 

Metro (78%, 25/32), with half (55%, 17/31) of the cases aged ≤15 years and males comprising 60% 

(18/30). The second Gauteng Province cluster consists of 12 cases detected from June 2020 through 

April 2022. Unlike the clusters in the Western Cape and North West provinces, the cases in this cluster 

were not localised to a single district. A case diagnosed in Rustenburg, North West Province, is linked 

to this cluster. The cases spanned a range of age groups between 8 and 39 years, with a median age 

of 26 years. Half were male. No new cases belonging to either cluster have occurred since October 
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2022 and April 2022, respectively. 

 

By 31 December 2023, 42 cases belonging to the Klerksdorp cluster strain occurred in Gauteng 

Province, predominantly from the West Rand District (52%, 22/42) that borders the North West’s Dr 

Kenneth Kaunda District. The majority were aged between 15–49 years (63%, 25/40) and 76% (31/41) 

were male.  

 

Discussion 
The relevant provincial and district departments of health were aware of the above-mentioned 

clusters, which led to outbreak investigations. To date, no confirmed source(s) of infection were 

identified for the Gauteng or Western Cape clusters.14 Other studies have reported similar challenges 

in identifying the sources of strains.16, 17 Despite this, public health responses and outbreak 

investigations can also serve to raise awareness among healthcare workers and communities and 

provide opportunities for health education.  

 

On epidemiological investigation, a subset of the early Klerksdorp cluster cases was associated with 

consumption of contaminated water in illicit gold mines in the City of Matlosana.15 However, different 

concurrent patterns of transmission were likely occurring in the Klerksdorp cluster, including the initial 

probable ongoing exposure of miners working underground through persistent contamination of 

underground source(s) of drinking water and/or food by acutely infected persons or asymptomatic 

carriers of Salmonella Typhi. There was likely also transmission from infected persons to household 

contacts, possibly leading to community transmission. Infected persons or household contacts may 

then seed the Klerksdorp cluster strain to other provinces through travel.   

 

Contamination of municipal water was unlikely to be the source of infection in any of these clusters, 

based on the demographics of the cases (including their age profiles, places of residence, source(s) 

of drinking water and access, to improved sanitation) and, in particular, the scale of the clusters and 

the slow accumulation of cases over several months. It is likely that unrecognised cases and carriers 

who serve as reservoirs of infection contribute to ongoing transmission within communities, making it 

challenging to investigate and identify definite sources(s) of infection.  

 

There were several limitations to this study. Although enteric fever is a notifiable medical condition in 

South Africa, reported cases significantly underrepresent the true number of cases. The likelihood of 

enteric fever case diagnoses and notifications depends on many factors, including the severity of 

illness, health-seeking behaviour, health-worker awareness, and testing practices, as well as laboratory 

capacity and availability.  Furthermore, WGS data is only available on isolates submitted by diagnostic 

laboratories to the reference laboratory at the CED, NICD/NHLS. 

 

Owing to technological advances and decreasing costs, many reference laboratories in public health 

institutions globally have transitioned to WGS as the primary method for assessing relatedness of 
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bacterial isolates for surveillance activities, cluster searches and outbreak investigations.18, 19 The 

implementation of routine WGS analyses of all outbreak-prone enteric bacterial pathogens (including 

Salmonella species) into a laboratory-based surveillance system20  has   enabled detection of clusters 

indicative of possible outbreaks, facilitating targeted epidemiological investigations.  In addition, 

information on antimicrobial susceptibility and molecular epidemiology of bacterial infections 

obtained through laboratory surveillance can also be used to inform decisions on antimicrobial 

treatment and vaccine interventions.21 

 

Conclusion 
This report underlines the importance of ongoing surveillance of enteric fever in South Africa and 

demonstrates the value of routine WGS of isolates to detect clusters and guide epidemiological 

investigation. The ongoing challenge of identifying the source(s) of infection in some provinces attests 

to the complex epidemiology and range of transmission pathways for this pathogen. 

 

Recommendations 
Raising awareness of enteric fever among healthcare workers nationally is critical for the detection 

and appropriate treatment of enteric fever cases. It is essential that all cases are followed up to ensure 

clearance of the organism and to screen household/close contacts for Salmonella Typhi. There is a 

need to identify chronic carriers and manage them appropriately to prevent ongoing transmission. 

The national and provincial Departments of Health should provide ongoing education to healthcare 

workers.   

 

Recommendations for diagnosis, management, and public health response to enteric fever, as well 

as the enteric fever case investigation form, are available on the NICD website. 

We recommend that healthcare workers provide ongoing health education in communities and 

raise awareness of general preventative measures for the public, including: 

• Hand hygiene. Wash hands with soap and safe water before eating or preparing food, and 

after using the toilet or changing a baby’s nappy.  

• Food safety practices. Follow the World Health Organization’s five keys to safer food: keep 

clean; separate raw and cooked food; cook food thoroughly; keep food at safe 

temperatures; use safe water and raw materials.22 

• Using safe water. If people are concerned about the quality of water they use for drinking 

and cooking, then it is recommended that they treat the water first by boiling it, i.e., place 

water in a clean container and bring to a boil for 1 minute, or treat it with household bleach 

(add 1 teaspoon of household bleach containing 5% chlorine to 20–25 litres of water, mix 

well, and leave it to stand for at least 30 minutes before use).  

• Provision of safe water. Provincial Departments of Health and other stakeholders must 

continue to advocate for the provision of safe water and improved sanitation for all South 

Africans, as well as the implementation of food safety regulations.  
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