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The National Institute for Communicable Diseases (NICD) 
reference units report the GERMS-SA surveillance 2020 findings 
which continue to be useful in reporting trends in pathogen-
specific data. The impact of the COVID-19 pandemic has affected 
the number of isolates reported through our routine GERMS-SA 
surveillance, partly due to decreased hospital admissions for 
illnesses other than COVID-19 and partly due to real decreases 
in disease transmission through reduced social interaction, 
mask-wearing and increased hand washing. The number of 
isolates received by NICD reference laboratories decreased as 
well as isolate viability. Many clinical laboratories were under 
pressure, impacting the rates of audit cases which are still out 
of target range. Therefore we were unable to do antimicrobial 
susceptibility testing and serotyping/serogrouping on these 

missing isolates. We urge all microbiology laboratories, in their 
challenged capacities, to continue to participate in laboratory 
surveillance so monitoring can continue and relevant, evidence-
based policies can be made. The 2020 report also includes other 
NICD projects using the GERMS-SA platform: rotavirus/diarrhoeal 
aetiological surveillance and Mnisi Zoonosis acute febrile 
illness project (data from 2019). These projects differ from the 
laboratory-based surveillance in that it is syndromic surveillance 
and specimens are taken from patients with various clinical 
syndromes.

We encourage all laboratory staff to continue participating in the 
NICD surveillance programmes. We thank you for your ongoing 
service to the health of all South Africans.

In 2020, diseases under surveillance included:  

1.	 �Opportunistic infections associated with HIV, e.g. 
cryptococcosis, invasive pneumococcal disease (IPD) and 
rifampicin-susceptible Mycobacterium tuberculosis

2.	 Epidemic-prone diseases, e.g. Neisseria meningitidis, 
Salmonella enterica serotype Typhi, Salmonella enterica 
serotype Paratyphi A, B and C, Nontyphoidal Salmonella 
species, Shigella species, Vibrio cholerae, Diarrhoeagenic 
Escherichia coli, Campylobacter species, Listeria species and 
Streptococcus pyogenes. 

3.	 Vaccine-preventable diseases, e.g. Haemophilus 
influenzae type b (Hib), Streptococcus pneumoniae and                            
Streptococcus agalactiae.

4.	 Healthcare-associated bloodstream infections caused by 
Carbapenem resistant Enterobacteriaceae.

 
The methods utilised by the GERMS-SA surveillance programme 
have been previously described in detail (1).
In brief, approximately 222 South African clinical microbiology 
laboratories participated in the surveillance programme in 2020. 
The population under surveillance in 2020 was estimated at 59,6 
million (Table 1). Diagnostic laboratories reported case patients 
to the NICD using laboratory case report forms, according to 
standard case definitions. If available, isolates from case patients 
were submitted on Dorset transport media to the NICD for 
further phenotypic and genotypic characterisation. From 1 
July 2008 to 31 December 2013, surveillance methodology for 
the cryptococcal project was changed, so that only enhanced 

surveillance sites (ESS) (29 hospitals in 9 provinces), NHLS 
laboratories in KZN, and laboratories in the private, mining, and 
military sectors were required to directly report case patients to 
NICD. In 2015 and 2016 to current, no laboratories were required 
to directly report case patients or send isolates to NICD. For 
these cases of cryptococcosis, data were obtained directly from 
the NHLS Surveillance Data Warehouse (SDW), which stores 
information from Disa*Lab and TrakCare laboratory information 
systems. Cryptococcal isolates, obtained from patients at 
enhanced surveillance sites, continued to be characterised by 
phenotypic and genotypic tests through 2013.  Carbapenam 
Resistant Enterobacteriaceae (CRE) surveillance started in July 
2015 in four provinces and these organisms were requested 
to be sent: Klebsiella spp., Enterobacter spp., Citrobacter spp., 
Serratia spp., E. coli, Providentia spp., Proteus spp., Salmonella spp., 
Morganella spp. and Acinetobacter baumannii. Submission of 
Streptococcus agalactiae and Streptococcus pyogenes isolates was 
also introduced in 2019.

Enhanced surveillance was not conducted on any of the 
enteric pathogens in 2015 but restarted for Salmonella Typhi 
only in 2016 and also Salmonella enterica serotype Paratyphi 
A, B and C and Nontyphoidal Salmonella spp. in 2019. At ESS, 
for 2020, surveillance officers completed clinical case report 
forms electronically using the Mobenzi application on mobile 
phones/ tablets for patients with nine laboratory-confirmed 
diseases: cryptococcosis, invasive pneumococcal disease, 
invasive meningococcal disease, invasive Haemophilus influenzae 
disease, invasive Salmonella Typhi disease, Paratyphi A,B,C, 

METHODS

INTRODUCTION
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Site visits

In 2020, NICD staff members continued with surveillance training 
at enhanced surveillance sites and laboratories. Other site visits 
were reduced due to COVID-19 travel restrictions. 

Coordination of meetings

GERMS-SA Laboratory and Syndromic Surveillance Officers’ 
meeting 18-20 March 2020 (just before COVID-19 lockdown) at 
Genesis: the aim was to train on current GERMS-SA surveillance 
projects and new COVID-19 projects within Pneumonia 
surveillance.

Surveillance audit

A total of 12 436 surveillance cases were detected by GERMS-SA 
in 2020 (about two-thirds of the previous year’s total). Excluding 
the cases of cryptococcosis (n=5 545) which are all detected 
by audit, 1 845/6 891 (26.8%) of cases were detected by audit 
of the NHLS Corporate Data Warehouse (Table 2) and isolates 
not sent to the NICD by the clinical microbiology laboratories. 
GERMS-SA constantly strives to reduce the number of cases 
detected on audit by raising awareness of the surveillance 
programme; this is important because GERMS-SA is unable to 
perform additional microbiological characterisation of isolates 
detected only through audit.

Province General population* HIV-infected population**

2019 2020 2019 2020

Eastern Cape 6712276 6734001 804431 812694

Free State 2887465 2928903 374237 376154

Gauteng 15176116 15488137 1912525 1939019

KwaZulu-Natal 11289086 11531628 2011200 2027027

Limpopo 5982584 5852553 467585 473701

Mpumalanga 4592187 4679786 711983 724469

Northern Cape 1263875 1292786 82622 83448

North West 4027160 4108816 489380 493037493037

Western Cape 6844272 7005741 460181 469776

South Africa 58775022 59622350 7314143 7399323

Data source: *Statistics South Africa, **Thembisa Model

OPERATIONAL REPORT

Nontyphoidal diseases (country-wide), CRE (in four provinces), 
and rifampicin-susceptible TB (in five provinces), by case patient 
interview or hospital medical record review, to obtain additional 
clinical details, including antimicrobial use, vaccination history, 
HIV status, and patient outcome. Case patients were followed 
up only for the duration of the hospital admission. Data 
management was centralised at the NICD. Laboratory, clinical 
and demographic data from case patients were recorded on a 
Microsoft Access database. A surveillance audit was performed 
for NHLS laboratories in all provinces using the NHLS CDW. 
For all diseases under surveillance, except cryptococcosis and 
rifampicin-susceptible TB, the audit was designed to obtain basic 
demographic and laboratory data from additional case patients 
with laboratory-confirmed disease not already reported to 
GERMS-SA by participating laboratories. Data from case patients, 

detected by audit, were included on the surveillance database, 
and have been included in this report. Incidence was calculated 
using mid-year population estimates for 2019 and 2020 from 
Statistics South Africa (Table 1) (2). Incidence in the HIV-infected 
and AIDS populations was calculated for 2019 and 2020, using 
the Thembisa model (Table 1) (3). All reported incidence is 
expressed as cases per 100 000 population, unless otherwise 
stated. Reported p-values were calculated using the Mantel-
Haenszel chi-squared test and p values <0.05 were considered 
significant throughout. Ethics approval for the on-going 
activities of the surveillance programme was obtained from 
the Human Research Ethics Committee (Medical), University of 
Witwatersrand and from relevant University and Provincial Ethics 
Committees for other enhanced surveillance sites. Surveillance 
activities were funded by the NICD/NHLS.

Table 1. Population denominators used to calculate incidence rates, South Africa, 2019 and 2020
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Surveillance case Percentage of 
cases detected 

by audit*
n1/n2 (%)

 Number of cases detected by audit

EC FS GA KZ LP MP NC NW WC SA

Invasive Cryptococcosis** 5 545/5 545 784 222 1 221 1474 422 407 63 424 528 5 545

(100)

Salmonella Typhi 4/66 (6%) 2 0 2 0 0 0 0 0 0 4

Non-typhoidal 138/823 (17%) 13 6 58 20 6 9 8 5 13 138

salmonellosis†

Shigellosis 4/36 (11%) 1 0 2 1 0 0 0 0 0 4

Meningococcal 10/50 (20) 1 0 2 3 1 0 0 0 3 10

disease

Haemophilus 63/202 (31) 3 2 24 8 8 2 2 3 11 63

influenzae disease
Pneumococcal disease 272/1 262 (22) 28 21 74 49 5 12 8 23 52 272

Streptococcus pyogenes 216/443 (49) 14 4 58 29 1 3 7 0 100 216

Streptococcus agalactiae 393/753 (52) 22 13 201 74 4 8 5 2 64 393

Carbapenem resistant 
Enterobacteriaceae

440/1 094 
(40)

N/A 13 288 101 N/A N/A N/A N/A 38 440

(BC only)
Non-

invasive
Salmonella Typhi 1/17 (6%) 0 0 0 0 0 0 0 0 1 1

Non-typhoidal 137/1 483 (9%) 13 5 34 27 6 3 3 14 32 137

salmonellosis†

Shigellosis 167/662 (25%) 11 10 26 25 2 2 7 3 81 167

Total (excl crypto and RSTB) 1 845/6 891
(26.8%)

108 74 769 337 33 39 40 50 395 1 845

Note - Percentage of cases detected by audit = number of cases detected on audit (n1)/total number of cases detected by GERMS-SA (n2) x 100;**All cases of cryptococcal 
disease are detected by LIS audit and no isolates are received; therefore this disease is excluded from the total; †Excluding Salmonella enterica serotype Paratyphi;  EC: Eastern 
Cape; FS: Free State; GA: Gauteng; KZ: KwaZulu-Natal; LP: Limpopo; MP: Mpumalanga; NC: Northern Cape; NW: North West; WC: Western Cape; SA: South Africa; BC: Blood culture. 

Enhanced surveillance site performance 
indicators 

The proportion of completed CRFs in 2020 decreased compared 
to 2019. Because of COVID-19, surveillance officers were asked 
to reduce their contact with patients so the majority of case 
report forms were done through medical records, a challenge 
because of poor record systems in many hospitals (Table 3); 3 
160/ 4 482 (71%) of cases had a case report form (CRF) completed 
(target=90%). Since 2007, enhanced surveillance site operational 
reports (ESSOR) have been provided to the site coordinators, 
laboratory staff and surveillance officers to enable the site team to 
regularly review site performance, in comparison with set targets. 
The main objective of these reports is to provide information 
regarding the overall functioning of the surveillance site, by 
providing indicators of laboratory participation (submission 
of isolates), and indicators of surveillance officer performance 
(completion of CRFs). By reviewing these indicators, problems 
with data collection can be targeted, and recommendations 
are provided to improve the site performance. In 2020, because 

of COVID-19, there were challenges in providing these reports. 
Our roving technologist, employed for the Gauteng enhanced 
surveillance sites, did help to improve sending of isolates.

Enhanced surveillance site quality monitoring

In 2020, as per annual performance management and improving 
quality of data collection, surveillance officers (SOs) were audited 
in terms of quality of work. CRFs from a fixed time period were 
randomly selected for each surveillance officer so that CRFs for 
each organism could be audited per SO. The medical record 
files were drawn and the GERMS-coordinating staff filled in a 
modified clean CRF from the original source data and compared 
their CRF with the original SO CRF. A scoring system was set up 
and, although the scores varied widely amongst SOs, many of the 
errors were ones of omission and overlooking information rather 
than entry of incorrect data. Data training was done regularly to 
overcome these errors. 

Table 2. Cases detected by surveillance audit by province, 2020
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Enhanced surveillance site project

In 2020, 4 482 surveillance case patients were diagnosed at 
enhanced surveillance sites (Table 3). Of case patients with 
recorded HIV status, 73% (2 191/3 046) were HIV-infected 
(Table 4). The proportion of case patients with confirmed HIV 
infection varied by surveillance disease: unsurprisingly, a very 
high proportion of patients with AIDS-defining infections like 

cryptococcosis (98%) were HIV-infected. HIV infection amongst 
patients with invasive pneumococcal disease, for which HIV is a 
known risk factor, was 61%.

SURVEILLANCE REPORTS

Table 3. Enhanced surveillance site performance indicators, 2020

Enhanced surveillance site
Case 

patients, 
n

Completed case report 
forms*,
 n (%)**

Case report forms 
completed by 

interview, n (%)***

Addington 55 40 73 20 50

Charlotte Maxeke Johannesburg Academic 1 424 264 62 56 21

Chris Hani Baragwanath/ Zola-Jabulani District 1,2 812 452 56 145 32

Dr George Mukhari 1 154 129 84 31 24

Edendale/ Greys’/ Northdale 1 327 298 91 281 94

Groote Schuur/ Red Cross 1 302 211 70 43 20

Helen Joseph/ Rahima Moosa Mother & Child 1 316 267 84 109 41

Kimberley 93 0 0 0 0

King Edward VIII/ Inkosi Albert Luthuli Central Hospital 1,2 240 174 73 52 30

Klerksdorp/ Tshepong 2 236 182 77 125 69

Mankweng/ Polokwane/ Seshego 143 68 48 18 26

Pelonomi/ Universitas 1 187 146 78 58 40

Port Elizabeth/ Dora Nginza/ Livingstone 2 416 355 85 100 28

RK Khan 1,2 165 103 62 44 43

Rob Ferreira/ Themba 2 144 118 82 18 15

Steve Biko Pretoria Academic/ Tshwane District 1 257 199 77 7 4

Tygerberg 1 211 154 73 2 1

Total 4482 3160 71 1109 35

Note - The percentage in each cell was calculated using the numerator from that cell and the corresponding denominator from the cell to the left; *Low case report form 
completion rates and patient interviews at the majority of sentinel sites for 2020 were due to Covid-19 challenges of capacity, lock-down and data delays from CDW. Kimberley 
no longer has a SO on site therefore CRFs were completed quarterly, by medical record reviews (which are a challenge to access); **Target = 90%; ***Target = 70%; 1Sites doing 
CRE surveillance; 2 Sites doing rifampicin-susceptible TB surveillance. Data includes Salmonella Typhi from all specimen sites, and nontyphoidal Salmonella from sterile sites.	
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Cryptococcus species 

Results

During 2020, 5 545 patients with a first episode of laboratory-
confirmed cryptococcal disease were reported, excluding 796 
with isolated cryptococcal antigenaemia (Table 5). A majority 
(n=5 167, 93%) of the cases were diagnosed with cryptococcal 
meningitis (laboratory tests on cerebrospinal fluid positive for 
Cryptococcus species), 6% (n=317) with fungaemia (Cryptococcus 
species cultured from blood) and 1% (n=61) with culture-
positive disease at other sites. Of the patients diagnosed with 
cryptococcosis at other sites, 26% (n=16) were diagnosed with 
a positive culture from a respiratory tract specimen. Between 
2019 and 2020, the national incidence risk of laboratory-
confirmed cryptococcosis decreased from 83 to 75 cases per 
100 000 HIV-infected persons. The provincial incidence risks 
remained similar (overlapping 95% confidence intervals) over 
the 2 years, except in the Eastern Cape and North West provinces 
where the incidence decreased (Table 6). The highest incidence 
risk was recorded among males aged 40-44 years and the 
peak incidence among females, though lower than for males, 
was among those aged 35-39 years (Figure 1). Age was known 

for 5 360 (97%) case patients; the median age was 37 years 
(interquartile range [IQR], 31 – 44 years) and children younger 
than 15 years accounted for 2% of cases (n=105). There were 1 
408 case patients reported at ESS during 2020 and case report 
forms were completed for 83% (n=1 167). Among 811 patients 
with known HIV status, 98% were HIV-seropositive (Table 4),  
a majority (70% [535/769]) of whom had previously received 
antiretroviral therapy or were on antiretroviral treatment at the 
time of cryptococcal disease diagnosis. Of the HIV-seropositive 
patients, 86% (677/792) had a CD4+ T-lymphocyte (CD4) cell 
count test result recorded close to the time of diagnosis; the 
median CD4 cell count was 30 cells/µl (IQR, 12 – 71 cells/µl) 
and 94% (633/677) had a CD4 cell count <200 cells/µl. Viral 
load test results were available for 487 patients; 24% (n=115) 
had a viral load of <400 copies/mL, 11% (n=52) had viral loads 
of 400 - 10 000 copies/mL, and 66% (n=320) had viral loads of 
>10 000 copies/mL. A majority of the case patients received 
antifungal therapy in-hospital (88%, 979/1 119); 35% (345/979) 
received a flucytosine-containing induction regimen. The in-
hospital case-fatality ratio for patients at ESS with a first episode 
of cryptococcal disease was 39% (435/1129).

Table 4. Numbers and percentage* of patients diagnosed with laboratory-confirmed invasive disease at GERMS-SA enhanced 
sur-veillance sites, with confirmed HIV-1 infection **, South Africa, 2020 

Pathogen
Case 

patients, n

Case patients with 
completed case report 

forms, n (%)*

Case patients with known 
HIV status,   n (%)

Case patients with 
confirmed HIV infection, n 

(%)**

Cryptococcus species 1408 1167 83 811 69 792 98

CRE 1094 739 68 504 68 126 25

Neisseria meningitidis 12 8 67 7 88 1 14

Haemophilus influenzae 95 71 75 53 75 30 57

Streptococcus pneumoniae 510 398 78 334 84 205 61

Streptococcus pyogenes 230 120 52 71 59 25 35

Streptococcus agalactiae 378 206 54 150 73 13 9

Salmonella Typhi 26 23 88 13 57 6 46

Non-typhoidal Salmonella 408 314 77 248 79 185 75

Total 4161 3046 73 2191 72 1383 63

*The percentage (in brackets) in each cell was calculated using the numerator from that cell and the corresponding denominator from the cell to the left. **HIV infection was 
confirmed by an age-appropriate, laboratory test and recorded by surveillance officers at enhanced surveillance sites.

Table 5: Number and percentage of cases of cryptococcal meningitis or culture-positive cryptococcal disease detected by 
GERMS-SA by specimen type, South Africa, 2019-2020, n=11 591

Site of specimen
2019 2020

n* % n* %

Cerebrospinal fluid 5594 93 5167 93

Blood 327 5 317 6

Other 125 2 61 1

Total 6046 5545

*These case numbers exclude 1151 patients (355 in 2019 & 796 in 2020) who tested positive for cryptococcal antigenaemia at NHLS microbiology labs.
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Table 6: Number of cases and incidence of cryptococcal meningitis or culture-positive cryptococcal disease detected by 
GERMS-SA by province, South Africa, 2019-2020, n=11 591

Province
2019 2020

n* Incidence risk (95% 
CI)† n* Incidence risk (95% 

CI)†

Eastern Cape 999 124 (116-132) 784 96 (90-103)

Free State 235 63 (55-71) 222 59 (5167)

Gauteng 1 319 69 (65-73) 1221 63 (59-67)

KwaZulu-Natal 1 581 79 (75-82) 1474 73 (69-76)

Limpopo 433 93 (84-101) 422 89 (81-98)

Mpumalanga 433 61 (55-67) 407 56 (51-62)

Northern Cape 71 86 (66-106) 63 75 (57-94)

North West 514 105 (96-114) 424 86 (78-94)

Western Cape 461 100 (91-109) 528 112 (103-122)

South Africa 6046 83 (81-85) 5545 75 (73-77)

*These case numbers exclude patients who tested positive for cryptococcal antigenaemia. †Incidence risk was calculated using mid-year population denominators determined 
by the Thembisa model and is expressed as cases per 100 000 HIV-infected persons (refer to Table 1).				  

Discussion

The national incidence risk of cryptococcal meningitis or 
culture-confirmed cryptococcosis decreased overall in 2020 
compared to 2019, although it remained stable in most 
provinces. This decline may be related to barriers to accessing 
the healthcare system with COVID-19-related restrictions in 
2020. Relatively fewer patients with advanced HIV disease may 
have been screened for cryptococcal antigenemia through the 
national reflex screening programme and fewer diagnoses of 
symptomatic cryptococcal disease may have been made. An 

interrupted time-series analysis is being conducted by the 
NICD to explore this in more depth. This decrease may also be 
related to the fact that audits of private laboratories for case 
reporting are incomplete for 2020. The overall in-hospital case-
fatality ratio was very high in 2020, despite at least a third of 
the patients at GERMS-SA ESS receiving flucytosine-based 
induction regimens through an access programme. This may 
be related to delayed presentation to hospital among people 
with symptomatic cryptococcal disease during the pandemic. 
These data also indicate the need to generally strengthen the 
HIV programme in the country to reduce cryptococcal disease 
and mortality.

Figure 1. Number of cases and incidence of cryptococcal meningitis or culture-positive cryptococcal disease detected by 
GERMS-SA , by sex and age group, South Africa, 2020, n= 5 360
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Table 7: Number of cases of carbapenem-resistant Enterobacteriaceae (CRE) bacteraemia reported to GERMS-SA by province, 
July 2015 to December 2020, n=3 670 (including audit cases)

Province
2015 2016 2017 2018 2019 2020 Total 

n % n % n % n % n % n % n %

Free State 1 1 3 1 11 2 11 2 17 2 25 2 68 2

Gauteng 80 68 218 67 375 78 471 78 669 64 725 66 2 538 69

KwaZulu-Natal 32 27 73 23 76 16 74 12 209 20 211 19 675 18

Western Cape 4 4 29 9 21 4 45 8 157 15 133 12 389 11

Total 117 100 323 100 483 100 601 100 1052 100 1 094 100 3 670 100

Enhanced sentinel surveillance for CRE bacteraemia in four 
provinces 

Results

There were 3 670 cases of CRE bacteraemia (as detected by a 
diagnostic laboratory) reported to GERMS-SA from July 2015 
through to December 2020 (Table 7). There was an increase in 
the number of cases from 1 052 in 2019 to 1 094 in 2020. In 
2020, a high proportion of cases were detected from sentinel 
sites in Gauteng (66%; 725/1 094) followed by KwaZulu-Natal 
(19%; 211/1 094). In the Western Cape, there was a decrease 
in the percentage of cases from 15% in 2019 to 12% in 2020 
(Table 7, Figure 2). In 2020, males accounted for 55% (601/1 
094) and females 45% (489/1 094). Approximately 26% (279/1 
094) of cases were aged less than one-year-old (Figure 3). 
Approximately 40% (440/1 094) of cases were identified by 
audit (Table 2). CRE isolates were available for 58% (638/1 
094) of patients and submitted to NICD for antimicrobial 
susceptibility testing in 2020. Klebsiella pneumoniae was the 
predominant organism (80%, n=508) followed by Enterobacter 
cloacae (6%; n=39), Escherichia coli (5%; n=31) and Serratia 
marcescens (4%; n=27) (Figure 4). Among isolates in 2020, 74% 
(n=473) were resistant to ertapenem and 13% (n=86) were 

intermediate, 36% (n=226) were resistant to imipenem and 
14% (n=88) were intermediate, and 50% (n=321) were resistant 
to meropenem, 4.6% (n=29) intermediate and 46% (n=294) 
resistant and 8% (n=48) intermediate to doripenem (Figure 5). 
Of the 638 isolates, colistin testing using the Sensititre reference 
method was performed on 623 isolates. Of the 623 isolates, 
19% (n=123) were resistant to colistin (Figure 6). We confirmed 
carbapenemase genes in 87% (558/638) of isolates, including 
OXA-48 & variants (73%; 468/638) and NDM (12%; 79/638) as 
the highest amongst all genes in 2020 (Figure 7). Six percent 
(37/638) of isolates were susceptible to ertapenem with an 
MIC ≤ 0.5 mg/L but were OXA-48 positive. A shift was noted 
among CRE mediated by OXA-48 & variants (Figure 8). Data 
on tigecycline showed that 84% (534/638) of isolates were 
susceptible. HIV status was known for 68% (504/739) of cases 
that had completed case report forms. Of cases with known 
HIV status, 25% (126/504) were HIV-positive in 2020 (Table 4). 
Patient outcome was known for 98% (723/739) of cases, of 
which 38% (278/723) died in hospital.
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Figure 2. Distribution of CRE bacteremia cases by province, 2019-2020, n= 2 146
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Figure 3. Distribution of CRE bacteremia by age category, 2019-2020, n= 2 146
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Figure 5. MIC breakpoints for carbapenem results in 2020, n=638

Figure 6. Colistin susceptibility by Sensititre in 2020, n=623
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Discussion

The number of CRE bacteraemia cases detected over the 
surveillance period is relatively small. However, there has been 
an increase in 2019 and 2020 compared to 2017 and 2018 of 
these highly-resistant organisms, which has an impact on the 
public-sector health system in terms of patient outcomes and 

healthcare costs. Most cases were detected in Gauteng and 
KwaZulu-Natal. We noted a shift to CPE mediated by OXA-48 & 
variants; these enzymes are not easily detected in the laboratory. 
In addition, the OXA genes are located on a very efficient 
transposon with the potential for point mutations, which would 
render them even more difficult to detect. Plasmid mediated 
colistin resistance has not been detected amongst our isolates. 
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Figure 7. Distribution of carbapenemase genes in Enterobacteriaceae, 2020, n=638
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Province
2019 2020

n Incidence rate* n Incidence rate*

Eastern Cape 12 0,18 6 0,09

Free State 3 0,1 0 0

Gauteng 37 0,24 10 0,06

KwaZulu-Natal 13 0,12 4 0,03

Limpopo 2 0,03 1 0,02

Mpumalanga 1 0,02 1 0,02

Northern Cape 1 0,08 0 0

North West 4 0,1 1 0,02

Western Cape 38 0,56 27 0,39

South Africa 111 0,19 50 0,08

Neisseria meningitidis
Results

In 2020, 50 cases of invasive meningococcal disease (IMD) were 
identified through the GERMS-SA surveillance system (less 
than half the cases detected in 2019 (n=111)). Twenty-three 
viable isolates were received for further characterisation, ten 
were detected through audit (Table 2) and 17 were detected 
through PCR-detection only. IMD incidence in 2020 was 
0.08 cases per 100 000 population. Provincial IMD incidence 
varied markedly with a decrease from 2019 noted in all 
provinces. Western Cape had the highest incidence (0.39 per 
100 000 population) followed by Eastern Cape and Gauteng 
Provinces (0.09 and 0.06 per 100 000 respectively) (Table 8). 
Cases occurred sporadically, and following a peak in January, 
most cases occurred from the winter through spring months 
(Figure 9). IMD was diagnosed in equal proportions from 
cerebrospinal fluid (24/50, 48%) and blood (26/50, 52%); and 
equally amongst males and females (24/50, 48% and 26/50, 
52%, respectively) (Table 9).  Serogroup B was predominant 
(26/38, 68%), followed by serogroup W (7, 18%), Y (3, 8%) and 

C (2, 5%) (Table 10). Incidence was highest amongst children 
<1 year (0.9/100 000), with serogroup B dominating in most 
age groups, except 5-9 years where serogroup W was most 
prevalent and 10-14 years where serogroup Y predominated 
(Figure 10). Of the via-ble isolates tested for antimicrobial 
susceptibility, 39% (9/23) were non-susceptible to penicillin 
with minimum inhibitory concentrations (MICs) between 
0.094µg/ml and 0.19µg/ml, and all were susceptible to third 
generation cephalosporins, rifampicin and ciprofloxacin.

Eight of the 12 (67%) IMD patients presenting to our enhanced 
surveillance sites had clinical information available (Table 4). 
Six were less than 5 years of age and two were in the 25-44 
year age category. Median length of hospital admission was 
six days. Case fatality rate was 38% (3/8); with two adult deaths 
occurring on the day of admission. One of seven persons with 
known HIV status was HIV-infected (Table 4). Amongst those 
who survived to discharge, one (1/5, 20%) developed ongoing 
seizures.

Table 8: Number of cases and incidence rates of meningococcal disease reported to GERMS-SA by province, South Africa, 2019 
and 2020, n=161 (including audit cases)

Figure 9: Number of laboratory-confirmed, invasive, meningococcal cases, reported to GERMS-SA, by month and year, 
South Africa, 2019-2020, n=161

*Incidence rates were calculated based on population denominators provided by Statistics South Africa, and are expressed as cases per 100 000 population.
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*Incidence rates were calculated based on population denominators provided by Statistics South Africa, and are expressed as cases per 100 000 population.

Figure 10. Age-specific incidence rates* for laboratory-confirmed, invasive, meningococcal cases, by serogroup B, C, W and Y, 
South Africa, 2020, n=50** (**specimens or viable isolates unavailable for serogrouping n=12)
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Site of specimen
2019 2020

n % n %

Cerebrospinal fluid 70 63 24 48

Blood 41 37 26 52

Other 0 0 0 0

Total 111 50

Table 9. Number and percentage of cases of meningococcal disease reported to GERMS-SA by specimen type, South Africa, 
2019 and 2020, n=161

Province
Serogroup

Serogroup not 
available

A B C W Y Z E** Total

Eastern Cape 2 0 2 2 0 0 0 0 6

Free State 0 0 0 0 0 0 0 0 0

Gauteng 2 0 6 0 1 1 0 0 10

KwaZulu-Natal 3 0 1 0 0 0 0 0 4

Limpopo 1 0 0 0 0 0 0 0 1

Mpumalanga 0 0 1 0 0 0 0 0 1

Northern Cape 0 0 0 0 0 0 0 0 0

North West 0 0 1 0 0 0 0 0 1

Western Cape 4 0 15 0 6 2 0 0 27

South Africa 12 0 26 2 7 3 0 0 50

*38 (76%) with viable isolates or specimens available for serogrouping/genogrouping; There were no Non-groupable meningococcal isolates causing invasive disease in 
2020.

Table 10: Number of cases of invasive meningococcal disease reported to GERMS-SA by serogroup and province, South Africa, 
2020, n=50*

Age category (years)
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Discussion

IMD incidence in 2020, was half of that in 2019, likely as a result 
of measures implemented nationally from March 2020 to reduce 
transmission of respiratory droplets through social distancing of 
persons, mask-wearing and various lockdown levels following 
the WHO announcement of the COVID-19 pandemic. This 
reduction has been seen in multiple countries (5) IMD is a severe 
illness requiring urgent hospitalization, therefore, it is unlikely 

that changes in health-seeking behaviour could fully account 
for these reductions. Although disease occurs infrequently 
and affects all ages, burden is highest in young children and 
mortality remains high. Penicillin non-susceptibility continued 
to increase, however all isolates remained susceptible to third 
generation cephalosporins and ciprofloxacin. Although a 
variety of serogroups are circulating nationally, serogroup B 
remains predominant, particularly in the Western Cape and 
Gauteng Provinces.

Haemophilus influenzae

Results

In 2020, there were 202 cases of invasive Haeomophilus influenzae 
(HI) disease identified through the surveillance programme. 
Sixty-three (31%) were audit cases, 34 (17%) were detected 
through PCR only, and 105 (52%) isolates were available for 
further characterisation (Table 2). Five cases were co-infected 
with Streptococcus pneumoniae. Incidence of invasive HI disease 
was 0.34 cases per 100 000 population, a 23% reduction from 
2019 (0.44/100 000). The highest number of cases were from 
Gauteng (58/202, 29%) and Western Cape Provinces (57/202, 
28%) (Table 11). Amongst cases that were available for 
serotyping, non-typeable (HNT) was most common (58/130, 
45%), followed by serotype b (Hib, 47/130, 36%). The majority 
of HI disease (124/202, 61%) was detected on blood specimens 
(72% of HNT, 57% of Hib); however, Hib was more likely than 
HNT to be detected in cerebrospinal fluid (18/47, 38% vs 6/58, 
10%) (Table 12). Although disease burden of serotypes is spread 
across all age categories, the highest incidence of both Hib and 
HNT invasive disease was in children <1 year (1.63/100 000 Hib 
and 0.69/100 000 HNT) (Figure 11 and 12). Despite year on year 
fluctuations, Hib incidence in children <5 years has remained 
stable since 2013, whilst a steady decline is noted in HNT (Figure 
13). Eighteen percent (7/40) of Hib and two percent (1/45) of 
HNT isolates were non-susceptible to ampicillin (MIC>1mg/L). 
Twenty-eight Hib cases occurred in children <15 years of age 

and of these vaccine history was available for 29% (8/28). Two 
infants were too young to receive the first Hib vaccine dose. 
Two had received at least 3 doses of Hib vaccine, and are 
possible vaccine failures (one child who received 4 doses was 
HIV-infected). Two infants <3 months had received 2 doses and 
were up to date with their vaccination schedule, and a further 
two infants (a 3-month- and a 10-month-old) had received one 
dose each.

Clinical information was available for 75% (71/95) of HI cases 
presenting to the enhanced surveillance sites (ESS) (Table 4) 
Patients were hospitalised for a median of 8 days (interquartile 
range (IQR) 4-13). Case-fatality ratio was 31% (22/71), 14% 
(1/7) for HI meningitis and 35% (17/48) for HI on blood culture. 
Median time to death was within 4 days of admission (IQR 1-7). 
Fifty-seven percent (30/53) of those tested for HIV were HIV-
infected. Conditions other than HIV predisposing to HI disease 
were reported in 34/71 (48%) patients – the most common 
conditions included history of smoking (9), prematurity (5), 
chronic lung disease (4), malignancy (3) and diabetes (3). Of 
the 6 surviving HI meningitis patients at ESS: 50% (3/6) suffered 
sequelae upon discharge – one developed ongoing seizures, 
one hearing loss and another neurological fallout. 

Province

Serotype

Serotype 
not 

available
A B C D E F

Non-
typeable

Total

Eastern Cape 3 0 7 0 2 0 0 8 20

Free State 2 2 0 0 0 0 1 7 12

Gauteng 28 3 13 0 0 0 2 12 58

KwaZulu-Natal 9 0 9 0 0 0 0 7 25

Limpopo 8 0 3 0 0 0 1 1 13

Mpumalanga 4 0 2 0 0 0 0 1 7

Northern Cape 2 2 0 0 0 0 0 1 5

North West 3 1 1 0 0 0 0 0 5

Western Cape 13 5 12 1 0 1 4 21 57

South Africa 72 13 47 1 2 1 8 58 202

*130 (64%) with specimens or viable isolates available for serotyping.					   

Table 11. Number of cases of invasive Haemophilus influenzae disease reported to GERMS-SA by serotype and province, South 
Africa, 2020, n=202*
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Table 12. Number and percentage of cases of invasive Haemophilus influenzae disease reported to GERMS-SA by specimen 
type, South Africa, 2020, n=202

Site of specimen
No serotype available Serotype b Serotypes a, c, d, e, f Non-typeable

n % n % n % n %

Cerebrospinal fluid 15 21 18 38 7 28 6 10

Blood 37 51 27 57 18 72 42 72

Other 20 28 2 4 0 0 10 17

Total 72 47 25 58
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Figure 11. Number of laboratory-confirmed, invasive, Haemophilus influenzae cases, reported to GERMS-SA, by serotype and 
age group, South Africa, 2020, n=202 (age unknown for n=8; specimens or viable isolates unavailable for serotyping for n=72) 
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Figure 12. Age-specific incidence rates* for laboratory-confirmed, invasive Haemophilus influenzae disease, reported to 
GERMS-SA, by serotype b and non-typeable, South Africa, 2020, n=202 (age unknown, n=8; isolates unavailable for serotyp-
ing, n=72; other serotypes from cases with known age, n=25)
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Streptococcus pneumoniae

Results

In 2020, incidence of invasive pneumococcal disease (IPD) 
in South Africa was 2.12 cases per 100 000 persons; a 47% 
reduction from 2019 (4.01/100 000) (Table 13). This reduction 
was seen across all age groups and all provinces, and coincided 
with the introduction of COVID-19 containment measures from 
March 2020 (Figure 14). Incidence was once again highest in 
the Western Cape Province (6/100 000), followed by Gauteng, 
Free State, Eastern Cape and Northern Cape Provinces (2/100 
000 each) (Table 13). Of those with known sex, 53% of episodes 
(655/1 246) occurred in males. Most cases were cultured from 
blood specimens (818/1,262, 65%) (Table 14). Five IPD patients 
were co-infected with H. influenzae. IPD incidence was highest 
amongst infants (13/100 000), followed by adults >25 years (2.5-
3/100 000) (Figure 15). Penicillin non-susceptibility (minimum 
inhibitory concentration (MIC) >0.06µg/ml) was detected in 
31% (251/806) of IPD isolates, the highest proportion was in 
children 1-4 years of age (50%, 20/40) and in KwaZulu-Natal 

Province (52%, 24/46) (Table 15 and Figure 16). Ceftriaxone 
non-susceptibility (MIC >0.5µg/ml) was detected amongst 
6% (52/806) of isolates from all specimen types, including 6% 
(11/200) of IPD isolated from CSF. The five most predominant 
serotypes in children <5 years included sero-types 8, 19F, 16F, 
9N and 10A (Table 16). Whilst in persons >5 years, serotypes 8, 
19A, 3, 19F and 9N were most common (Table 17, Figure 17A 
and 17B). Serotypes in the pneumococcal conjugate vaccine 
(PCV-13) accounted for 20% of IPD in children <5 years (27/132) 
and 34% (223/658) in persons >5 years. 

Seventy-eight percent (398/510) of IPD patients presenting to 
our enhanced surveillance sites (ESS) had clinical information 
available (Table 4).  Patients were admitted for a median 
hospital stay of 6 days (interquartile range (IQR) 2-11) and most 
deaths occurred within 1 day of admission (IQR 0-5). Overall 
case-fatality ratio was 32% (127/394). HIV-infection was present 
in 61% (205/334) of IPD patients; and 37% (15/41) of infants 
with maternal HIV-status available were HIV-exposed (3 HIV-
infected, 11 HIV-uninfected and 1 HIV-status unknown). Forty-
nine percent (182/368) of patients had a condition/risk factor 
(excluding HIV-infection) predisposing them to IPD. The top 

Figure 13: Incidence rates* of laboratory-confirmed, Haemophilus influenzae serotype b and non-typeable disease, reported 
to GERMS-SA, in children <5 years old, South Africa, 2009-2020

*Incidence rates were calculated based on population denominators provided by Statistics South Africa, and are expressed as cases per 100 000 population.
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Discussion

Incidence of invasive HI remains low, with a slight reduction 
in cases from 2019. This may be due to reduced respiratory 
droplet transmission due to COVID-19 containment measures 
implemented from March 2020. Infants have the highest 
incidence of HI, with Hib predominating over HNT in <1 and 
1-4 year olds. Many patients have underlying conditions 
predisposing them to infection. Of children with Hib infection, 

many were not fully vaccinated with 3 doses of Hib vaccine, 
either due to skipping doses or they were too young to receive 
at least 3 doses. Overall case fatality from HI is high with a large 
proportion of patients with HI meningitis developing long-
term sequelae. Clinicians need to ensure that infants receive all 
doses of Hib vaccine timeously in order to prevent deaths and 
sequelae from this disease.
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five factors included: history of smoking (48 patients), chronic 
lung or renal disease (19 patients each) and underlying cardiac 
condition or malignancy (13 patients each).

Of 99 patients at ESS with pneumococcus on CSF: 41% (41/99) 
died during their hospitalisation, and 33% (19/58) who survived 
to discharge suffered at least one sequelae upon discharge – 
these included new onset seizures (9), limb weakness/paralysis 
(6), necrotic skin lesions (3) and hydrocephalus (1).

Nineteen episodes of IPD caused by serotypes present in the 
PCV13 vaccine occurred in children <10 years-of-age at ESS. 

Vaccine history was available for 68% (13/19) of these children. 
Fifteen percent (2/13) were too young to receive vaccine; 64% 
(7/11) of children eligible to receive vaccine had not received 
any PCV doses; 9% (1/11) had received all 3 doses of PCV; two 
children (18%) had received two doses; and 9% (1/11) had only 
received one dose of PCV at 6 weeks of age. The serotypes 
responsible for disease in those who had received any PCV13 
included serotypes 19F (two episodes), 3 (one episode) and 23F 
(one episode). 

Figure 14: Cumulative number of invasive pneumococcal disease cases reported to GERMS-SA by month, South Africa, 2019-2020 
(n=3 614: 2019: n=2 352 and 2020: n= 1 262)

*Incidence rates were calculated based on population denominators provided by Statistics South Africa, and are expressed as cases per 100 000 population.

2019 ALL 2020 ALL 2019 <5 YEARS 2020 <5 YEARS 2019>5 YEARS 2020>5 YEARS

Table 13. Number of cases and incidence rates of invasive pneumococcal disease reported to GERMS-SA by province, South 
Africa, 2019 and 2020, n=3 614 (including audit cases)

Province
2019 2020

n Incidence rate* n Incidence rate*

Eastern Cape 274 4,08 138 2,05

Free State 83 2,91 62 2,12

Gauteng 774 5,11 379 2,45

KwaZulu-Natal 237 2,1 101 0,88

Limpopo 96 1,62 53 0,91

Mpumalanga 102 2,22 42 0,9

Northern Cape 89 7,12 26 2,01

North West 66 1,64 37 0,9

Western Cape 631 9,25 424 6,05

South Africa 2 352 4,01 1 262 2,12
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Table 14. Number and percentage of cases of invasive pneumococcal disease reported to GERMS-SA by specimen type, South 
Africa, 2019 and 2020, n=3 614

Site of specimen
2019 2020

n % n %

Cerebrospinal fluid 699 30 341 27

Blood 1 485 63 818 65

Other 168 7 103 8

Total 2 352 1 262

Figure 15: Age-specific incidence rates* for laboratory-confirmed, invasive pneumococcal disease, reported to GERMS-SA, 
South Africa, 2009 through 2020, n=35 023. 
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Figure 16. Number of laboratory-confirmed, invasive pneumococcal disease cases, reported to GERMS-SA, by age group and 
penicillin susceptibility, South Africa, 2020, n=1 262 (n=806 with viable isolates)

*2016 CLSI breakpoints for penicillin (oral penicillin V) were used: susceptible, ≤0.06mg/L; intermediately resistant, 0.12-1mg/L; resistant, ≥2mg/L.

Table 15: Number and percentage of penicillin susceptible and non-susceptible isolates from invasive pneumococcal disease 
cases reported to GERMS-SA by province, South Africa, 2020, n=1 262

Province
Isolate not 
available

Susceptible* Intermediate* Resistant*

n n % n % n %

Eastern Cape 54 56 67 20 24 8 10

Free State 25 29 78 5 14 3 8

Gauteng 160 154 70 50 23 15 7

KwaZulu-Natal 55 22 48 17 37 7 15

Limpopo 16 22 59 14 38 1 3

Mpumalanga 20 15 68 7 32 0 0

Northern Cape 10 12 75 2 13 2 13

North West 24 10 77 3 23 0 0

Western Cape 92 235 71 79 24 18 5

South Africa 456 555 69 197 24 54 7
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Table 16. Number and percentage of invasive pneumococcal cases reported amongst children less than 5 years of age caused 
by the serotypes contained in the 7-valent, 10-valent and 13-valent pneumococcal conjugate vaccines, South Africa, 2020, 
n=224 (n=132 with viable isolates)

Province

Total isolates 
available for 
serotyping

7-valent 
Serotype 6A#

10-valent 13-valent 

serotypes* serotypes** serotypes***

n % n % n % n %

Eastern Cape 9 1 11 0 0 1 11 1 11

Free State 8 1 13 0 0 1 13 1 13

Gauteng 44 6 14 0 0 6 14 8 18

KwaZulu-Natal 13 4 31 0 0 4 31 4 31

Limpopo 9 0 0 0 0 0 0 0 0

Mpumalanga 8 2 25 0 0 2 25 4 50

Northern Cape 5 1 20 0 0 1 20 2 40

North West 1 0 0 0 0 0 0 0 0

Western Cape 35 5 14 0 0 5 14 7 20

South Africa 132 20 15 0 0 20 15 27 20

All serotypes included in each of the categories: 7-valent serotypes*: 4, 6B, 9V, 14, 18C, 19F, 23F 							     
10-valent serotypes**: 4, 6B, 9V, 14, 18C, 19F, 23F, 1, 5, 7F 									       
13-valent serotypes***: 4, 6B, 9V, 14, 18C, 19F, 23F, 1, 5, 7F, 19A, 3, 6A									       
# Cross-protection with 6B has been demonstrated									      

Table 17. Number and percentage of invasive pneumococcal cases reported amongst children less than 5 years of age caused 
by the serotypes contained in the 7-valent, 10-valent and 13-valent pneumococcal conjugate vaccines, South Africa, 2020, 
n=1 007 (n=658 with viable isolates)

Province

Total isolates 
available for 
serotyping

7-valent 
Serotype 6A#

10-valent 13-valent 

serotypes* serotypes** serotypes***

n % n % n % n %

Eastern Cape 72 18 25 2 3 19 26 31 43

Free State 29 5 17 1 3 6 21 9 31

Gauteng 165 24 15 3 2 25 15 57 35

KwaZulu-Natal 33 7 21 0 0 7 21 13 39

Limpopo 28 4 14 1 4 4 14 12 43

Mpumalanga 14 2 14 0 0 2 14 6 43

Northern Cape 11 0 0 0 0 0 0 0 0

North West 11 0 0 1 9 0 0 2 18

Western Cape 295 32 11 1 0 38 13 93 32

South Africa 658 92 14 9 1 101 15 223 34

All serotypes included in each of the categories: 7-valent serotypes*: 4, 6B, 9V, 14, 18C, 19F, 23F 						    
10-valent serotypes**: 4, 6B, 9V, 14, 18C, 19F, 23F, 1, 5, 7F 									       
13-valent serotypes***: 4, 6B, 9V, 14, 18C, 19F, 23F, 1, 5, 7F, 19A, 3, 6A									       
# Cross-protection with 6B has been demonstrated	
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Figure 17A: Most common pneumoccocal serotypes causing laboratory-confirmed, invasive pneumococcal disease, report-
ed to GERMS-SA, in children <5 years, South Africa, 2011-2020

Figure 17B: Most common pneumoccocal serotypes causing laboratory-confirmed, invasive pneumococcal disease, report-
ed to GERMS-SA, in adults and children >5 years, South Africa, 2011-2020
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Foot note: PCV7: seven-valent pneumococcal conjugate vaccine; PCV13add: additional serotypes in the thirteen-valent pneumococcal conjugate vaccine; NVT: non-
vaccine serotypes
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Figure 18. Age-specific incidence rates* for laboratory-confirmed, invasive group A streptococcal disease, reported to 
GERMS-SA, South Africa, 2020, n=446 

*Incidence rates were calculated based on population denominators provided by Statistics South Africa, and are expressed as cases per 100 000 population.

Discussion

IPD incidence reduced by almost half from 2019, likely as 
a result of the implementation of COVID-19 containment 
measures from March 2020. This phenomenon has been seen 
in multiple countries (5).  Reductions in disease were noted 
across all age-categories, and all provinces of South Africa. 
Penicillin and ceftriaxone susceptibility of IPD isolates remained 
similar to 2019, with higher rates in young children. Serotype 
8 was the most predominant serotype in both young children 
and those >5 years, and the PCV-13 serotype 19F was also 
predominant in both age categories. Many IPD patients were 

either HIV-coinfected, and/or had at least one underlying 
condition predisposing them to infection. In-hospital mortality 
from IPD remains high and a third of patients who survived 
IPD meningitis suffered sequelae. Serotype distribution of IPD 
is diverse, however one fifth of IPD disease in children and 
one third in older children/adults was caused by serotypes in 
PCV13. It is concerning that of the children eligible for PCV-13 
vaccination who developed IPD due to PCV-13 serotypes, 64% 
had not received any doses of PCV-13 vaccine. Clinicians should 
continue to encourage parents/guardians to have their children 
vaccinated timeously and to present to clinics for catch-up 
vaccinations if any vaccine doses have been missed.

Results

Forty-nine percent (216/443) of isolates meeting the GERMS-
SA case definition for laboratory confirmed invasive group 
A Streptococcus (group A strep) were sent to the reference 
laboratory for further characterisation (Table 2). Invasive group 
A strep case definition includes individuals with group A strep 
isolated from sterile site specimens, as well as isolates from 
non-sterile site specimens with a diagnosis of septic shock or 
necrotising fasciitis. Incidence of invasive group A strep was 
highest in infants (2.7 per 100 000) with a second peak in those 
aged >64 years (1.8 per 100 000) (Figure 18). Most cases were 
reported from the Western Cape Province (215/446, 48%), 
followed by Gauteng (91, 20%), Eastern Cape (59, 13%) and 
KwaZulu-Natal (48, 11%) Provinces. More invasive group A strep 
disease occurred in males (248/446, 56%) than females. Sixty-
five percent (289/446) of cases were identified on blood culture, 

followed by 18% (79/446) from bone (Table 18). Of those 
isolates available for antimicrobial susceptibility testing, 96% 
(214/222) were susceptible to penicillin (MIC<0.06µg/ml) and 
96% (214/222) were susceptible to erythromycin (MIC<0.25µg/
ml) (Table 19).

At enhanced surveillance sites, 52% (120/230) of invasive group 
A strep cases had clinical data available. (Table 4) Patients were 
admitted for a median of 5 days (interquartile range (IQR) 3-12), 
and 22% (25/115) died in hospital. Most patients with invasive 
group A strep had wound infections (45/120, 38%), followed by 
cellulitis and necrotising fasciitis (17%, 20 cases each). Thirty-
five percent (25/71) of patients with HIV tests results available 
were HIV-infected. (Table 4) Common risk factors for invasive 
group A strep included blunt trauma in the past two weeks 
(14/120, 12%), concurrent skin infections (12/120, 10%) and 
recent surgery (11/120, 9%).
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Table 18. Number and percentage of cases of invasive group A streptococcal disease reported to GERMS-SA by specimen type 
and age category, South Africa, 2020, n=446 (age unknown for n=28)

Site of specimen  Age <5 years Age >5 years

n % n %

Cerebrospinal fluid/brain 7 13 6 2

Blood 40 75 232 64

Skin and soft tissue 2 4 22 6

Bone 1 2 76 21

Other* 3 6 29 8

Total 53 365

*Skin and soft tissue includes superficial skin swabs with an accompanying diagnosis of necrotising fasciitis or toxic shock syndrome. 
**Other includes invasive specimens from respiratory and gastrointestinal tracts.

Table 19. Number and percentage of penicillin and erythromycin susceptible and non-susceptible isolates from invasive 
group A streptococcal disease cases reported to GERMS-SA, South Africa, 2020, n=446

Antimicrobial agent Isolate not 
available

Susceptible* Intermediate* Resistant*

n n % n % n %

Penicillin 224 214 96 8 4 0 0

Erythromycin 224 214 96 0 0 8 4

*2016 CLSI breakpoints for penicillin (oral penicillin V) were used: susceptible, ≤0.06mg/L; intermediately resistant, 0.12-1mg/L; resistant, ≥2mg/L.

Discussion

Invasive group A strep mostly affects infants and the elderly, 
with origin of the disease spreading mostly from the skin. In-
hospital mortality is high. Isolates are highly susceptible to first 

line antimicrobial agents, penicillin and erythromycin. This was 
the first year that clinical data was collected from persons with 
invasive group A strep and we encourage clinical laboratories 
to continue sending all invasive group A strep isolates meeting 
the case definition to the NICD for further characterisation.

Results

Seven hundred and fifty-three invasive group B streptococcal 
infections (group B strep) were reported through the GERMS-SA 
surveillance network, of which 360 (48%) isolates were received 
for further characterisation. (Table 2) Incidence for early-onset 
group B strep (<7 days) was 0.24 per 1 000 live births and 0.17 
per 1 000 live births for late-onset (7-90 days) invasive disease 
(Table 20). Gauteng reported the highest incidence of early-
onset group B strep (0.46 per 1 000 live births), while Western 
Cape Province reported the highest incidence of late-onset 
group B strep (0.42 per 1 000 live births) (Table 20). In infants, 
invasive group B strep incidence was 42 per 100 000 population 
and decreased rapidly by month of age (Figure 19A). Whilst 
in persons >1 year of age, overall incidence of invasive group 
B strep was 0.35 per 100 000, peaking at 0.96 per 100 000 in 
those >64 years of age (Figure 19B). In infants, most cases 
were isolated from blood (413/490, 84%) or cerebrospinal 
fluid (74/490, 15%) (Table 21). However, in persons >1 year of 
age, blood (143/205, 70%) and genitourinary tract specimens 
(36/205, 18%) were most frequent (Table 22). Disease occurred 
more frequently in females (387/734, 53%) than males.  Of the 

specimens available for serotyping, serotype III was the most 
predominant (159/356, 45%), followed by serotype Ia (86, 24%) 
(Table 23). Serotypes III and Ia were the most predominant 
serotypes causing invasive disease in early- and late-onset 
group B strep (Figure 20). In persons >90 days of age, invasive 
group B strep was more evenly distributed across the serotypes. 
(Figure 20). Ninety-seven percent (330/340) of invasive group B 
strep isolates were susceptible to penicillin (MIC<0.12mg/l) and 
83% (283/340) were susceptible to gentamycin. 

Fifty-four percent (206/378) of invasive group B strep cases at 
enhanced surveillance sites had clinical data available. (Table 
4) Median days for admission were 8 (interquartile range (IQR) 
2-15). Twenty-four percent (46/194) of persons with invasive 
group B strep died, including 22% (26/119) of neonates. 
Underlying maternal risk factors for developing neonatal 
invasive group B strep included: 34% (29/85) with premature 
rupture of membranes prior to birth, 19% (14/74) with prolonged 
rupture of membranes (>18 hours prior to delivery), and 11% 
(9/82) with pre-eclampsia. Neonatal risk factors for developing 
invasive group B strep included 46% (45/98) with prematurity 
(<37 weeks gestation), 24% (23/97) who had been intubated, 
and 23% (23/98) with very low birth weight (<1500g). 

Group B Streptococcus (Streptococcus agalactiae)



N AT I O N A L  I N S T I T U T E  F O R  C O M M U N I C A B L E  D I S E A S E S  G E R M S - S A :  A N N U A L  S U R V E I L L A N C E  R E V I E W  2 0 2 0

29

Table 20. Number of cases and incidence rates of invasive group B streptococcal disease reported to GERMS-SA by province 
and age category*, South Africa, 2020, n=753** 

Province

Early onset (<7 days) Late onset (7-90 days) Age category >1 year

n
Incidence

n
Incidence

n
Incidence

 (per 1000 live 
births***)

 (per 1000 live 
births***)

(per 100 000 
population)

Eastern Cape 18 0,13 16 0,11 11 0,17

Free State 11 0,21 10 0,19 3 0,1

Gauteng 121 0,46 83 0,31 68 0,45

KwaZulu-Natal 67 0,25 23 0,09 37 0,33

Limpopo 9 0,07 10 0,08 6 0,1

Mpumalanga 8 0,08 3 0,03 6 0,13

Northern Cape 0 0 3 0,12 4 0,32

North West 3 0,04 1 0,01 2 0,05

Western Cape 39 0,34 48 0,42 68 0,99

South Africa 276 0,24 197 0,17 205 0,35

*N=17 cases in infants >90 days and less than one year excluded from above. 
**Age unknown for n=58. 
***Mid-year population denominators for <1 year olds were used, as live birth denominators for 2020 were unavailable at time of print.

Figure 19A. Age-specific incidence rates* for laboratory-confirmed, invasive group B streptococcal disease in children <1 
year of age, reported to GERMS-SA, South Africa, 2020, n=753   (n=490 in children <1 year, age unknown for n=58)

*Incidence rates were calculated based on population denominators provided by Statistics South Africa, and are expressed as cases per 100 000 population.
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Figure 19B. Age-specific incidence rates* for laboratory-confirmed, invasive group B streptococcal disease in persons  >=1 
year of age, reported to GERMS-SA, South Africa, 2020, n=753   (n=205 in persons >1 year, age unknown for n=58)

*Incidence rates were calculated based on population denominators provided by Statistics South Africa, and are expressed as cases per 100 000 population.

In
ci

de
nc

e 
(c

as
es

 p
er

 1
00

,0
00

 p
op

ul
at

io
n)

 

1-
4

5-
9

10
-1

4

15
-2

4

25
-4

4

45
-6

4

>6
4

A
ge

s >
=1

 y
ea

r

1,2

1

0,8

0,6

0,4

0,2

0

Age category (years)

All invasive specimens (n=205) Blood (n=143) Other (n=50)

CSF/Brain (n=8) Skin and soft tissue (n=4)

Table 21. Number and percentage of cases of invasive group B streptococcal disease reported to GERMS-SA by specimen type 
and age category*, South Africa, 2020, n=753

Site of specimen
Age <1 year Age >1 years

n % n %

Cerebrospinal fluid/brain 74 15 8 4

Blood 413 84 143 70

Skin and soft tissue 0 0 4 2

Genitourinary 0 0 36 18

Other** 3 1 14 6

Total 490 205

*Age unknown for n=58. **Other includes invasive specimens from bone, respiratory and gastrointestinal tracts.

Table 22. Serotype distribution of invasive group B streptococcal disease reported to GERMS-SA by province, South Africa, 
2020, n=753 (all ages)

Province
Total isolates 
available for 
serotyping

Ia Ib II III V

n % n % n % n % n %

Eastern Cape 25 7 28 1 4 1 4 13 52 2 8

Free State 11 2 18 1 9 2 18 6 55 0 0

Gauteng 123 30 24 8 7 7 6 54 44 13 11

KwaZulu-Natal 57 10 18 3 5 5 9 28 49 8 14

Limpopo 22 4 18 2 9 1 5 8 36 3 14

Mpumalanga 11 2 18 0 0 2 18 5 45 2 18

Northern Cape 2 0 0 0 0 0 0 1 50 1 50

North West 4 1 25 0 0 0 0 2 50 1 25

Western Cape 101 30 30 8 8 11 11 42 42 6 6

South Africa 356 86 24 23 6 29 8 159 45 36 10

In addition, there were five non-typeable (two from Gauteng and one each from Eastern Cape, KwaZulu Natal and Western Cape) and 18 isolates were not serotyped. 
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Ia Ib II III V
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Early onset (<7 days)

Late onset (7-90 days)

Older than 90 days

Figure 20. Numbers of cases of laboratory-confirmed, invasive group B streptococcal disease by serotype, reported to 
GERMS-SA, South Africa, 2020, n=753  (isolates unavailable for 397 cases, typing not done for 18 cases)
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Discussion

In South Africa, incidence of early- and late-onset group B 
strep seems low, with large variations by province. This could 
possibly be due to under-ascertainment of cases through 
poor blood culture practices, particularly amongst neonates, 
in many areas. Serotype distribution is similar to that reported 
by other countries, with serotype III and Ia predominating.  The 

organism remains susceptible to first-line antimicrobial agents 
targeting neonatal sepsis. Mortality is high across all age bands 
and factors associated with preterm birth are present amongst 
a large proportion of neonates with invasive group B strep. This 
was the first year of collecting clinical information on invasive 
group B strep cases at selected sites. Going forward clinical 
laboratories are encouraged to send all group B strep isolates 
meeting the GERMS case definition to the NICD so that further 
characterisation and serotyping of isolates can be done.

Results

Eighty-three cases of laboratory-confirmed enteric fever were 
identified through the surveillance programme in 2020.  
This includes Salmonella Typhi isolated from all sample sites, 
of which 80% (66/83) were indicative of invasive disease. There 
were no cases of enteric fever caused by S. enterica serotypes 
Paratyphi A, Paratyphi B or Paratyphi C. Although typhoid fever 
cases were reported from all provinces except Northern Cape 
(Table 24), the majority (69%, 57/83) of cases were reported 
from two provinces: Western Cape (30/83, 36%) and Gauteng 
(27/83, 33%). The number of cases was highest in children aged 
5 to 14 years (26/83, 31%), followed by adults aged 35 to 44 years 
(14/83, 17%) and 25 to 34 years (12/83, 14%), as shown in Table 

25. More cases were reported in October than any other month, 
but there was no marked seasonality (Figure 21). Seventeen 
percent of isolates tested were resistant to ciprofloxacin, but 
all isolates tested were susceptible to azithromycin (Table 26), 
following CLSI breakpoints. 

Twenty-six (31%) cases were reported from ESS, and 23/26 
(88%) had additional information of variable completeness 
available.  Nine case-patients (9/23, 39%) were younger than 15 
years. HIV status was known for 13 cases (13/23, 56%), of which 
six (46%) were HIV-infected. Empiric antimicrobial therapy was 
prescribed in 59% (13/22) of the cases, most commonly third 
generation cephalosporins (69%). A single death was reported 
(1/23, 4%).

Enteric fever (typhoid and paratyphoid fever): Salmonella enterica 
serotype Typhi and S. enterica serotypes Paratyphi A, Paratyphi B 
and Paratyphi C
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Table 23. Number of cases of invasive and non-invasive Salmonella Typhi reported to GERMS-SA, South Africa, 2020, n = 83 
(including audit reports, missing isolates, mixed and contaminated cultures)

Province Non-invasive Salmonella Typhi Invasive Salmonella Typhi Total

Eastern Cape 1 4 5

Free State 1 2 3

Gauteng 5 22 27

KwaZulu-Natal 3 4 7

Limpopo 0 5 5

Mpumalanga 0 3 3

Northern Cape 0 0 0

North West 0 3 3

Western Cape 7 23 30

South Africa 17 66 83

Table 24. Number and percentage of cases of Salmonella Typhi reported to GERMS-SA by age category, South Africa, 2020, n 
= 83 (including audit reports) 

Age category (years) n %

0 - 4 11 13

14-May 26 31

15 - 24 10 12

25 - 34 12 14

35 - 44 14 17

45 - 54 6 7

55 - 64 2 2

≥ 65 2 2

Total 83

Figure 21. Number of non-invasive and invasive cases of Salmonella Typhi reported to GERMS-SA by month, South Africa, 
2020, n = 83 
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Figure 22. Number of cases of Salmonella Typhi reported to GERMS-SA by month and year, South Africa, 2019 – 2020
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Table 25. Ciprofloxacin and azithromycin susceptibility* of Salmonella Typhi isolates received by GERMS-SA, South Africa, 
2020, n = 69 

Antimicrobial agent Susceptible (%) Resistant (%)

Ciprofloxacin  57 (83%) 12 (17%)

Azithromycin  69 (100%) 0

*According to CLSI breakpoints

2019 (n=117) 2020 (n=83)

Discussion

Typhoid fever remains endemic in South Africa. Following 
the typhoid outbreaks in 2005-2006, the number of culture-
confirmed cases annually has remained stable at <150 cases per 
year. Fewer cases were reported in 2020 (n = 83) than in 2019 (n = 
117), with unusually low numbers following implementation of 
lockdown restrictions in late March 2020; case numbers began 
to increase again in August (Figure 22). The age distribution of 
cases is similar to that reported in previous years, with children 
aged 5 to 14 years being most affected.

Most cases are typically sporadic, but small clusters have also 
been identified.  Although imported travel-related cases are 
reported, the majority of cases are locally acquired reflecting 
ongoing, albeit it low-level, transmission.

Salmonella Typhi isolates from both invasive and non-invasive 
sites are included in these analyses, as both add to the burden 
of infection in South Africa and thus represent a public health 
risk. The diagnosis of enteric fever remains challenging; 
heightened clinical awareness and appropriate laboratory 
tests are critical in identifying cases. Culture remains the gold 

standard for confirming enteric fever, therefore the prevailing 
clinician testing behaviour heavily influences the likelihood of 
detecting cases.

Although the number of cases at ESS was small (n=26), there 
are two noteworthy findings: more than half of the patients 
were HIV-infected, and the in-hospital case-fatality ratio for 
cases at ESS was low (4%). 

Greater numbers of cases reported from Gauteng and Western 
Cape provinces may reflect healthcare-seeking behaviour and 
prevailing clinician-testing behaviour. The number of reported 
Salmonella Typhi isolates is regarded as an underestimate, 
and thus incidence rates were not calculated. Although the 
proportion of isolates showing resistance to ciprofloxacin (17%) 
is similar to recent years, this remains a major concern. Salmonella 
Typhi should also routinely be tested against azithromycin, 
which is an alternative oral antibiotic option for treating disease 
caused by ciprofloxacin-resistant strains. Ceftriaxone may also 
be used as an alternative therapy, but need to be administered 
parenterally. Paratyphoid fever remains uncommon in South 
Africa, with no cases reported in 2020.



N AT I O N A L  I N S T I T U T E  F O R  C O M M U N I C A B L E  D I S E A S E S  G E R M S - S A :  A N N U A L  S U R V E I L L A N C E  R E V I E W  2 0 2 0

34

Results

A total of 2 306 cases of nontyphoidal salmonellosis were 
reported through the surveillance programme in 2020. This 
includes nontyphoidal Salmonella isolated from all sample sites, 
of which 36% (823/2 306) were indicative of invasive disease. 

The highest numbers of cases of invasive disease were reported 
from Gauteng (292/823, 35%), followed by Western Cape 
(151/823, 18%) and Eastern Cape (104/823, 13%) provinces 
(Table 27). Gauteng also reported the highest number of cases 
of non-invasive disease (29%, 437/1483), followed by KwaZulu-
Natal (32%, 324/1 483), and Western Cape (291/1 483, 20%) 
provinces. As in previous years, although seasonal prevalence 
was noted for non-invasive disease (increased numbers of cases 
of non-invasive disease reported in the earlier months of the 
year, and lower numbers in the winter months); no seasonal 
pattern was noted with invasive disease (Figure 23).

Non-invasive disease was highest in children younger than five 
years (406/1483, 27%) followed by persons aged 35 to 44 years 
(180/1483, 12%) and 25 to 34 years (177/1483, 12%), as shown 
in Table 28. Invasive disease was most common in persons 
aged 35 to 44 years (187/823, 24%) followed by those aged 25 
to 34 years (161/823, 20%) and children younger than five years 
(116/823, 14%). Most invasive cases were identified from blood 
cultures (93%, 762/823) (Table 29). 

A total of 1 790 viable isolates were received; this included isolates 
submitted as part of routine laboratory-based surveillance as 
well as isolates submitted for outbreak investigation purposes. 
Serotyping was completed for 1 447 isolates (83%). Although 

more than 100 serotypes were identified, two serotypes 
accounted for 73% of the cases: S. Enteritidis (751/1 447, 52%) 
and S. Typhimurium (311/1 447, 21%). The next most common 
serotypes were S. Dublin, S. Virchow, and S. Isangi (Table 30). 
Proportions of the serotypes differed among provinces:                 
S. Enteritidis was the most common serotype in all provinces 
except for Eastern Cape Province, where S. Typhimurium was 
pre-dominant (Figure 24). Antimicrobial susceptibility testing 
was not routinely performed, but offered on request.

A total of 408 invasive disease cases were reported from 
ESS, accounting for 50% of the total number of invasive 
disease cases reported through the surveillance programme, 
and 314/408 (77%) had additional information of variable 
completeness available. Sixty percent of case-patients were 
aged 25 to 54 years, and 15% were younger than 5 years. HIV 
status was known for 248 patients (79%), of which 185 (75%) 
were HIV-infected (Tables 4 and 30). Among the age groups, HIV 
seropositivity was highest in patients 25 to 54 years, and lowest 
in those aged 5 to 14 years followed by those older than 65 years 
(Figure 25). A CD4 cell count close to the time of diagnosis was 
available for 89% of the HIV-infected patients, with a median of 
42 cells/μl (interquartile range 16-120 cells/μl). The CD4 count 
was <200 cells/μl in 85% of HIV-infected patients (Figure 26). 
Primary risk factors for invasive nontyphoidal salmonellosis, 
other than HIV, were reported in 13% cases (40/314), most 
commonly malignancy. Empiric antimicrobial therapy was 
prescribed in 91% of cases with information available (280/307), 
most commonly third generation cephalosporins (51%). The in-
hospital case-fatality ratio for patients at ESS was 30% (93/309), 
being highest in those aged ≥65 years (48%) and lowest in 
those aged 25-34 years (15%) (Figure 27).

Non-typhoidal Salmonella (NTS) 

Table 26. Number of cases of invasive and non-invasive nontyphoidal salmonellosis reported to GERMS-SA by province, South 
Africa, 2020, n = 2 306 (including audit reports) 

Province
Non-invasive, nontyphoidal

salmonellosis
Invasive nontyphoidal 

salmonellosis
Total

Eastern Cape 134 104 238

Free State 142 34 176

Gauteng 437 292 729

KwaZulu-Natal 324 94 418

Limpopo 32 33 65

Mpumalanga 31 43 74

Northern Cape 19 26 45

North West 73 46 119

Western Cape 291 151 442

South Africa 1 483 823 2306
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Figure 23. Number of cases of non-invasive (n = 1 483) and invasive (n = 823) nontyphoidal Salmonella reported to GERMS-
SA by month, South Africa, 2020 
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Table 27. Number of cases of invasive and non-invasive nontyphoidal salmonellosis reported to GERMS-SA by age category, 
South Africa, 2020, n = 2 306 (including audit reports)

Age category (years) Non-Invasive Invasive Total

0 - 4 406 116 522

14-May 152 29 181

15 - 24 95 47 142

25 - 34 177 161 338

35 - 44 180 197 377

45 - 54 152 97 249

55 - 64 141 76 217

≥ 65 146 78 224

Unknown age 34 22 56

Total 1 483 823 2306

Table 28. Number of cases of nontyphoidal salmonellosis reported to GERMS-SA by primary anatomical site of isolation, South 
Africa, 2020, n = 2 306 (including audit reports)   

Specimen n % 

CSF 32 1,4

Blood culture 762 33

Stool 1208 52,4

Other 304 13,2

Total 2 306 100
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Table 29. Five most common nontyphoidal Salmonella serotypes causing nontyphoidal salmonellosis, reported to GERMS-SA 
by province, South Africa, 2020, n= 1 447*

Province S. Enteritidis S. Typhimurium S. Dublin S. Virchow S. Isangi

Eastern Cape 54 66 14 0 1

Free State 72 34 1 3 1

Gauteng 247 66 6 13 11

KwaZulu-Natal 122 40 13 3 2

Limpopo 21 11 0 2 5

Mpumalanga 23 4 0 2 2

Northern Cape 11 6 0 0 0

North West 43 8 0 0 3

Western Cape 158 76 7 4 0

South Africa 751 311 41 27 25

*Includes nontyphoidal Salmonella isolates from invasive and non-invasive cases

Figure 24. Proportions of the five most common nontyphoidal Salmonella serotypes causing nontyphoidal salmonellosis 
reported to GERMS-SA, by province, South Africa, 2020
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Table 30. Invasive nontyphoidal Salmonella cases at ESS by age group and HIV serostatus, South Africa, 2020, n = 314

Age Category 
(years) 

Number of ESS cases
HIV serostatus documented HIV-seropositive HIV-seronegative

n % n % n %

0-4 46 29 63 9 31 20 69

14-May 10 5 50 0 0 5 100

15-24 16 12 75 8 67 4 33

25-34 59 54 92 47 87 7 13

35-44 90 82 91 72 88 10 12

45-54 39 35 90 30 86 5 14

55-64 30 23 77 18 78 5 22

≥65 21 8 38 1 13 7 88

Unknown 3 0 0 0 0 0 0

Total 314 248 79 185 75 63 25
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Figure 25. Number of cases of invasive nontyphoidal Salmonella reported to GERMS-SA at ESS, by age group and HIV se-
rostatus, South Africa, 2020, n=248

Figure 26. CD4 cell count of HIV-infected case-patients with invasive nontyphoidal Salmonella reported to GERMS-SA at 
ESS, South Africa, 2020 (n = 165)

N
um

be
rs

 o
f c

as
es

 
N

um
be

rs
 o

f c
as

es
 

H
IV

 P
er

ce
nt

 P
os

iti
vi

ty
 (%

)

Age Group

CD4 cell count (cells/μl)

80

70

60

50

40

30

20

10

0

120

100

80

60

40

20

0

100

90

80

70

60

50

40

30

20

10

0

HIV Negative HIV Positive



N AT I O N A L  I N S T I T U T E  F O R  C O M M U N I C A B L E  D I S E A S E S  G E R M S - S A :  A N N U A L  S U R V E I L L A N C E  R E V I E W  2 0 2 0

38

0-
4  

ye
ar

s

5-
14

 
ye

ar
s

15
-2

4 
ye

ar
s

25
-3

4 
ye

ar
s

35
-4

4 
ye

ar
s

45
-5

4 
ye

ar
s

55
-6

4 
ye

ar
s

≥6
5 

ye
ar

s

Figure 27. Outcome of cases of invasive nontyphoidal Salmonella reported to GERMS-SA at ESS, by age group, South Africa, 
2020 (n = 309)
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Figure 28. Number of cases of nontyphoidal Salmonella reported to GERMS-SA, by month and year, South Africa, 2019 - 
2020 
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Figure 29. Number of cases of non-invasive and invasive shigellosis reported to GERMS-SA by month, South Africa, 2020, n 
= 698 (including audit reports)  
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Discussion

Nontyphoidal salmonellosis is usually foodborne and typically 
manifests as acute gastroenteritis. Invasive disease is usually 
associated with HIV infection or the presence of other risk 
factors. 

Fewer cases were reported in 2020 (n = 2 306) than in 2019 (n 
= 3 262), but the pattern suggestive of seasonality was largely 
preserved (Figure 28). As in previous years, although seasonal 
prevalence was noted for non-invasive disease (increased 
numbers in the earlier months of the year and low numbers 
in the winter months), invasive disease showed no seasonality.

Greater numbers of invasive disease reported from Gauteng, 
Western Cape and KwaZulu-Natal provinces may reflect 
healthcare-seeking behaviour and prevailing clinician-testing 

behaviour. Children younger than 5 years bear the highest 
burden of non-invasive disease, but invasive disease was 
reported more commonly in adults aged 35-44 years and 25-
34 years (the age groups with the highest proportions of HIV-
infected cases). 

Data from cases at ESS showed that HIV remains the single 
most important risk factor for invasive disease, and that the 
majority of HIV-infected patients (85%) hospitalised with 
invasive nontyphoidal salmonellosis had advanced HIV disease 
(CD4 cell count <200/μl). As expected for invasive nontyphoidal 
salmonellosis, the in-hospital case-fatality ratio was high (30%).   

S. Enteritidis was the predominant serotype, followed by 
S. Typhimurium, a pattern observed since 2012. Provincial 
differences in serotype proportions might reflect local 
transmission dynamics or undetected outbreaks, and require 
further investigation.  

Results

A total of 698 cases of shigellosis was reported through the 
surveillance programme in 2020. Although this includes Shigella 
spp. isolated from all sample sites, in 95% (662/698) of the cases 
the isolate was recovered from stool or rectal swab samples, 
reflecting non-invasive dysentery or diarrhoea. 

The highest number of shigellosis cases occurred in January 
through March (Figure 29). Forty-one percent of cases were 
reported from Western Cape province alone (288/698); Gauteng 
and KwaZulu-Natal provinces contributed 18% (126/698) and 
17% (121/698) of the total cases respectively (Table 31). 

Cases of shigellosis were highest in children younger than five 
years (241/698, 34%) followed by children 5 to 14 years of age 

(102/698, 15%) (Table 32). The proportion of invasive shigellosis 
cases remains low (5%), and as in previous years invasive disease 
was highest in children younger than five years (9/36, 25%). 

A total of 435 viable isolates were received and serotyped; 
this included isolates submitted as part of routine laboratory-
based surveillance as well as isolates submitted for outbreak 
investigation purposes. Two serotypes accounted for 53% of the 
cases: S. flexneri type 2a (161/435, 37%) and S. sonnei (69/435, 
16%). The next most common serotypes were S. flexneri type 1b, 
S. flexneri type 4c and S. flexneri type 3a (Table 33). Proportions 
of the serotypes differed among provinces (Figure 30). The 
predominant serotype differed among provinces: S. flexneri type 
2a predominated in five provinces, S. sonnei in 3 provinces and 
S. flexneri type 1b in one province. Antimicrobial susceptibility 
testing was not routinely performed, but offered on request.

Shigella species

Month
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Table 31. Number of cases of invasive and non-invasive shigellosis reported to GERMS-SA by province, South Africa, 2020, n = 
698 (including audit reports) 

Province Non-invasive shigellosis Invasive shigellosis Total

Eastern Cape 83 1 84

Free State 41 0 41

Gauteng 111 15 126

KwaZulu-Natal 117 4 121

Limpopo 5 1 6

Mpumalanga 6 3 9

Northern Cape 13 0 13

North West 10 0 10

Western Cape 276 12 288

South Africa 662 36 698

Table 32. Number of cases of invasive and non-invasive shigellosis reported to GERMS-SA by age category, South Africa, 2020, 
n = 698 (including audit reports)  

Province Non-invasive Invasive Total

0 - 4 232 9 241

5 - 14 101 1 102

15 - 24 38 0 38

25 - 34 78 4 82

35 - 44 81 6 87

45 - 54 37 6 43

55 - 64 35 2 37

≥ 65 51 7 58

Unknown age 9 1 10

Total 662 36 698

Table 33. Six most common Shigella serotypes causing shigellosis, reported to GERMS-SA by province, South Africa, 2020, n 
= 435*  

Province 
S. flexneri

S. sonnei
S. flexneri S. flexneri S. flexneri S. flexneri

2a 1b 4c 3a 6

Eastern Cape 27 8 4 5 2 5

Free State 9 4 0 2 4 6

Gauteng 26 21 7 6 7 5

KwaZulu-Natal 33 16 14 3 2 2

Limpopo 0 2 0 0 0 0

Mpumalanga 0 1 3 0 0 0

Northern Cape 0 3 1 0 0 0

North West 0 3 0 0 0 1

Western Cape 66 11 23 27 20 5

South Africa 161 69 52 43 35 24

*Includes Shigella isolates from invasive and non-invasive cases
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Figure 30. Proportions of the most common Shigella serotypes causing shigellosis reported to GERMS-SA, by province, 
South Africa, 2020
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Figure 31. Number of cases of shigellosis reported to GERMS-SA, by month and year, South Africa, 2019 - 2020 (including 
audit reports)  
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Discussion

Although Shigella infection has been associated with waterborne 
outbreaks in South Africa, person-to-person transmission plays 
an important role. Children younger than five years bear the 
highest burden of shigellosis. The primary manifestation of 
disease due to Shigella is non-invasive dysentery or diarrhoea, 
and invasive disease is uncommon.

Fewer cases were reported in 2020 (n = 698) than in 2019            
(n = 1 197), but the pattern suggestive of seasonality (increased 
numbers in the earlier months of the year and low numbers in 
the winter months) was largely preserved (Figure 31). This is in 
keeping with the seasonal pattern noted in previous years.

S. flexneri type 2a and S. sonnei were the predominant serotypes, 
in keeping with previous years. Provincial differences in 
serotype proportions might reflect local transmission dynamics 
or undetected outbreaks. 
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Results

Only cases of campylobacteriosis for which isolates were 
received from diagnostic laboratories are reported here. Audits 
were not performed, so cases for which isolates were not 
submitted are not included in the report.

Of the 631 isolates of Campylobacter spp. submitted through 
the surveillance programme in 2020, 95% (599) were submitted 
by diagnostic laboratories in the private sector. This includes 
Campylobacter spp. isolated from all sample sites, but in 97% 
(615/631) of the cases the isolate was recovered from stool or 

rectal swab samples reflecting non-invasive diarrhoeal disease.

There was no apparent seasonal pattern (Figure 32). Western 
Cape province reported the highest number of cases (57%) 
followed by Gauteng province (35%); these two provinces 
alone accounted for 92% of the total cases (Table 34). 

Case numbers were highest in children younger than five years 
(182/631, 29%), with proportions of cases in the other age 
groups ranging from 7 to 12% (Table 35).

Confirmatory speciation and antimicrobial susceptibility testing 
have not been completed. 

Campylobacter species

Figure 32. Number of cases of campylobacteriosis reported to GERMS-SA by month, South Africa, 2020*
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*Only cases of campylobacteriosis for which isolates were received from diagnostic laboratories are reported. Audits were not performed.

* Only cases of campylobacteriosis for which isolates were received from diagnostic laboratories are reported

Table 34. Number of cases of invasive and non-invasive campylobacteriosis reported to GERMS-SA by province, South Africa, 
2020, n = 631*   

Province Non-invasive Invasive Total

Eastern Cape 0 4 4

Free State 0 27 27

Gauteng 1 221 222

KwaZulu-Natal 0 4 4

Limpopo 0 0 0

Mpumalanga 0 0 0

Northern Cape 0 4 4

North West 1 8 9

Western Cape 14 347 361

South Africa 16 615 631
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Results

Listeriosis is classified as a category 1 notifiable medical 
condition. Reporting of all listeriosis cases through the no-
tifiable medical conditions (NMC) platform by all healthcare 
workers and laboratorians is mandatory, and every notification 
is followed up by the Centre for Enteric Diseases team. For each 
case, this includes contacting the diagnostic laboratory to 
facilitate referral of isolate/s, and contacting relevant healthcare 
professionals or Department of Health officials to facilitate 

completion of specific listeriosis case investigation forms.

A total of 91 cases of listeriosis were notified through the NMC 
surveillance system in 2020. Three provinces reported 87% of 
the cases: Western Cape (31/91, 34%), Gauteng (30/91, 33%) 
and KwaZulu-Natal (18/91, 20%) (Table 36). Neonates ≤28 days 
accounted for 35% (32/91) of the cases, and 31% (28/91) of the 
cases were adults aged 15 -49 years (Table 37).

Thirty-four of the 91 cases (37%) were detected at ESS, but 
listeriosis case investigation forms were only completed for 10 
cases (29%) at these sites.

Listeriosis

Discussion

The number of Campylobacter spp. isolates submitted by public 
sector laboratories (32/631, 5%) is very low, and strikingly 
disproportionate to the size of the population served in 

comparison to the number of cases from the private sector. 
However, audits of NHLS CDW data were not performed and 
cases in the public sector are therefore underreported. Cases 
detected by audit will be reported in the next surveillance 
review, as will results of confirmatory speciation and 
antimicrobial susceptibility tests. 

Table 36. Number and percentage of cases of listeriosis reported from ESS by province, South Africa, 2020, n = 91

Province Total cases
Cases reported from ESS Completed case reports	

n % n %

Eastern Cape 6 3 50 2 67

Free State 4 2 50 0 0

Gauteng 30 17 57 4 24

KwaZulu-Natal 18 4 22 1 25

Limpopo 1 1 100 0 0

Mpumalanga 0 0 0 0 0

Northern Cape 1 1 100 0 0

North West 0 0 0 0 0

Western Cape 31 6 19 3 50

South Africa 91 34 37 10 29

Table 35. Number of Campylobacter spp. isolates received through GERMS-SA by age category, South Africa, 2020, n = 631

Age category (years) n

0 - 4 182

5 - 14 77

15 - 24 55

25 - 34 63

35 - 44 62

45 - 54 42

55 - 64 55

≥ 65 76

Unknown 19

Total 631
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Table 37. Number and percentage of cases of listeriosis reported from ESS by age group, South Africa, 2020, (n = 91)   

Specimen 
Total number of cases

Cases reported from ES site

n % 

Neonate (≤28 days) 32 11 34

Children (1month-14 years) 2 1 50

Adults (15-49 years) 28 13 46

Adults (50-64 years) 14 8 57

Elderly (≥65 years) 15 1 7

Total 91 34 37

Discussion

The number of listeriosis cases for 2020 (91) is below the 
expected range of annual cases (119-298) based on the 
estimated incidence of sporadic cases (2-5 cases per million 

population per year). The distribution of cases by province and 
age group is similar to that reported in 2019.

Discussion

A single case of cholera was reported in 2020, classified sporadic 
and locally acquired. No imported cases were detected. Cases 
of nontoxigenic non-O1 non-O139 V. cholerae were reported, 

but these are not considered to be cholera and do not warrant 
a public health response. 

Results

Cholera is classified as a category 1 notifiable medical condition. 
Reporting of all cholera cases (laboratory-confirmed and 
clinically suspected) through the notifiable medical conditions 
(NMC) platform by all healthcare workers and laboratorians is 
mandatory, and every notification is followed up by the Centre 
for Enteric Diseases team. For each case, this includes contacting 
the diagnostic laboratory to facilitate referral of isolate/s, and 

contacting relevant healthcare professionals or Department of 
Health officials to facilitate completion of a specific cholera case 
investigation form.

Four cases of Vibrio cholerae infection were notified through the 
NMC surveillance system in 2020. Isolates were received for all 
cases, and in three was confirmed to be nontoxigenic non-O1, 
non-O139 V. cholerae.  A single case of non-imported toxigenic 
V. cholerae O1 serotype Ogawa was detected in KwaZulu-Natal 
Province.  

Results

In 2020, due to COVID-19, we were only able to conduct 
surveillance from January to March and then from mid-
October to December. During this period, only 151 sputum 
samples were collected from enrolled participants.  Valid drug 
susceptibility results for INH were available for 98 isolates, 
for which 81 completed CRFs were available for analysis. 
Participants enrolled, were from five provinces (Eastern Cape, 
Gauteng, KwaZulu-Natal (KZN), Mpumalanga and North West). 
Majority of participants were male (57%). Seventy percent of 
the patients were HIV positive, and just over half (51%) were 
already on ART. Twenty-one percent reported to have at least 
one episode of previous TB infection, and five percent reported 
having two or more episodes of previous TB. Twenty-one 

percent (17/81) reported to have lived with a person diagnosed 
with TB in the last 12 months, and only one was  screened, but 
was not tested for TB.  Table 38 shows the comparison of risk 
factors by INH resistance. Majority of samples received were 
from North West (31%), followed by Gauteng (23%), KwaZulu 
Natal (21%) Eastern Cape (16%), and Mpumalanga (8%).  A large 
proportion of samples (76%) were smear positive. Cultures 
were negative in 29% (44/151) of samples and 6% (9/151) were 
contaminated, precluding further analysis. Isoniazid resistance 
was detected in 18 samples; six were from North West, five from 
KZN, three from Mpumalanga, two from the Eastern Cape and 
Gauteng. The overall INH mono-resistance (IMR) prevalence was 
18% (95% CI: 11% - 30%). Only two participants reported taking 
TB preventative therapy, one of these participants had INH re-
sistance. 

Vibrio cholerae

Rifampicin-susceptible Tuberculosis
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Table 38. Comparison of risk factors by INH resistance

INH Sensitive INH mono R Full Cohort (n) p Value*

All lab results 80 (82) 18(18) 98

Patients with CRFs 65 (81) 16(19) 81

Gender

Male 0,083

Female 31 (39) 11 (61) 42(43)

Unknown 49 (61) 7 (39) 56 (57)

Age Category 0,644

<20 years 3 (4) 1 (6) 4 (4)

20-34 years 27 (34) 6 (33) 33 (34)

35-49 years 31 (39) 9 (50) 40 (41)

50+ years 19 (24) 2 (11) 21 (21)

Province (n=81) 0,243

Eastern Cape 11 917) 2 (13) 13 (16)

Gauteng 18 (28) 1 (6) 19 (23)

KwaZulu-Natal 13 (20) 4 (25) 17 (21)

Mpumalanga 4 (6) 3 (19) 7 (8)

North West 19 (29) 6 (38) 25 (31)

Education (completed) (n=81) 0,056

None 2 (3) 1 (6) 3 (4)

Primary 28 (43) 11 (69) 39 (48)

Secondary 33 (51) 3 (19) 36 (44)

Tertiary 2 93) 1 (6) 3 (4)

Employment (n=81) 0,931

Full-time 9 (14) 2 (13) 11 (14)

Part-time 4 (6) 0(0) 4 (5)

Self-employed 3 (5) 0 (5) 3 (4)

Unemployed 49 (75) 14 (88) 63 (78)

Healthcare worker (n=81) 0,802

No 64 (98) 16 (100) 80 (99)

Yes 1 (2) 0 (0) 1 (1)

Miner (ever) (n=72) 0,792

No 56 (98) 15 (100) 71 (99)

Yes 1 (2) 0 (0) 1 (1)

Prisoner (ever) (n=81) 0,678

No 61 (94) 15 (94) 76 (94)

Yes 4 (6) 1 (6) 5 (6)

Alcohol frequency (n=81)

Never/<1 month 45 (69) 13 (81) 58 (71) 0,359

1-4 times per month 9 (14) 0 (0) 9 (11)

>1 per week 11 (17) 3 (19) 14 (17)

Smoking  (n=81)

Former smoker 27 (42) 9 (56) 36 (44) 0,557

Never 17 (26) 4 (25) 21 (26)

Smoker 21 (32) 3 (19) 24 (30)

Recreational Drug Use  (n=81) 0,370

No 59 (91) 13 (81) 72(89)

Yes 6 (9) 3 (19) 9 (11)
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INH Sensitive INH mono R Full Cohort (n) p Value*

HIV status (n=81) 0,182

Negative 20 (31) 1 (6) 21 (26)

Positive 43 (66) 14 (88) 57 (70)

Unknown 23 (3) 1(6) 3 (4)

Previous TB episodes (n=96) 0,107

None 62 (77) 10 (56) 72 (73)

1 15 (19) 6 (33) 21 (21)

>=2 3 (4) 2 (11) 5 (5)

Previous IPT (n=51) 0,419

No 38 (97) 11 (92) 49 (96)

Yes 1 (3) 1 (8) 2 (4)

Lived with someone with TB (n=81) 0,734

No 52 (80) 12 (75) 64 (79)

Yes 13 (20) 4 (25) 14 (21)

Unknown 2 (1) 1 (3) 3 (1)

Discussion

The majority of participants with TB were co-infected with HIV 
highlighting its continued importance in controlling the TB 
epidemic. Anti-retroviral treatment has been previously shown 
to reduce TB incidence, just over half of the participants were 
already part of the ARV program. The number of participants 
on TB preventative therapy (TPT) was extremely low, only two 
of the 57 HIV positive participants reported being on TPT.  Age 
and gender distribution of the participants was in keeping with 
the National reports, showing male dominance.    The overall 
prevalence of IMR (18%) is unusually higher than what was 
found in the National TB drug resistant survey 2012-2014 (5-
8%), and higher than that observed in the previous year (9%), 
however, one needs to note the wide confidence intervals. 
Unfortunately, the low number of samples received during 

this surveillance year does not allow for any robust analysis of 
resistance rates and accurate comparison to previous years. 
The North West province continues to be the province with 
the highest number of INH mono resistant samples. The high 
smear positivity is indicative of transmission, particularly in the 
North West province. No significant risk factor for INH resistance 
was detected. Only one of the seventeen patients reported to 
have a close TB contact was screened, which reveals a gap in 
the care cascade that requires strengthening. However, the 
lack of screening in this specific year could also be due to the 
pressures (staff shortages etc.) of the COVID-19 pandemic.    A 
large proportion of participants were unemployed (78%), an 
underappreciated factor that has an impact on health delivery. 
The findings of this surveillance has important public health 
importance, and even though the surveillance was conducted 
only at a few sites, the results obtained are useful and insightful 
to understand the epidemic and monitor trends. 

In 2020, diarrhoeal disease surveillance was conducted at 
two sentinel sites: Chris Hani Baragwanath Academic Hospital 
(CHBAH, Gauteng Province), and Pelonomi Hospital (PNH, Free 
State Province). 

All children <5 years admitted to a sentinel hospital for the 
treatment of acute diarrhoea (as defined by the World Health 
Organization, and of ≤7 days duration) were approached for 
enrolment. Enrolment was conducted systematically from 
Monday to Friday (08:00 – 17:00), after informed consent was 

obtained from a parent or guardian. Demographic, clinical and 
outcome data were collected in a structured questionnaire by 
dedicated surveillance officers. 

Stool specimens were collected for rotavirus (commercial EIA 
and standardised characterisation protocols) and enteric virus 
(commercial molecular detection kits and in-house real-time 
detection assays) screening at the Centre for Enteric Diseases, 
NICD.

Syndromic surveillance
Diarrhoeal surveillance

Results

A total of 78 stool specimens were screened in 2020 with 
1% (1/178) positive for rotavirus. Other enteric viruses were 

detected more frequently than rotavirus; the most common 
was adenovirus, followed by norovirus, astrovirus and sapovirus.  
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Discussion

The rotavirus detection rate for 2020 (1%) was much lower 
than that reported for 2019 (12%) and 2018 (11%). Enteric 
virus prevalence trends were similar to previous years, with 
adenovirus, norovirus, astrovirus and sapovirus dominating.

The global SARS-CoV-2 pandemic has had far reaching 
effects on all populations and countries and public health 
interventions to combat the spread of the pathogen have 
included non-pharmaceutical actions like hand washing, social 
distancing, regular cleaning of frequently touched surfaces and 
closing of schools and businesses. In addition to slowing the 
spread of SARS-CoV-2, these non-pharmaceutical interventions 
(NPIs) have also resulted in a decreased incidence of diarrhoeal 
disease in several countries.

In South Africa, a decrease in diarrhoeal disease during 2020 
was also reported. The annual rotavirus season in South Africa 
typically occurs from late June to mid-August. However, by 
late July 2020 the annual rotavirus season had not yet started 
and only one stool specimen, collected in March 2020, tested 
positive for rotavirus. There were concerns that the apparent 
delay or absence of the 2020 rotavirus season could be due 
to surveillance program interruptions as a result of SARS-
CoV-2 coupled with public fear of visiting healthcare facilities. 
We engaged with colleagues at the major private pathology 
laboratories across South Africa, enquiring as to whether 
there had been an increase in the number of stools submitted 
for rotavirus testing and/or an increase in rotavirus detection 
in recent months. All colleagues reported the same trends: 
reduced numbers of stools submitted for screening compared 
to 2019 and very few rotavirus-positive cases detected in 2020.

Zoonotic aetiologies in febrile adults in the Mnisi Community, 
Mpumalanga Province, South Africa, 2019 
(data were not available for our 2019 Annual Review due to incomplete testing so we are reporting it in this 2020 review. 
There were no samples collected for 2020 because of COVID-19 impact on staff and workload.)

Introduction 

The Mnisi area is a malaria endemic area in rural Mpumalanga 
and shares 75% of its boundaries with wildlife reserves. Contact 
between wildlife, livestock and humans is frequent. Zoonoses 
cause infectious diseases in humans who interact with livestock, 

domestic animals and vectors. A high prevalence of zoonotic 
infections was observed in a previous study at 3 public health 
clinics in Mnisi. A single sentinel site was established at the 
community health clinic in Hluvukani for the NICD surveillance 
programme in 2014. The aim of the study was to investigate 
selected zoonotic diseases in an agropastoral rural community 
in South Africa. 

Methods 

Consenting adult (≥18 years) volunteers presenting to the 
clinic with fever (>37.5 °C) or a history of fever, and on whom a 
malaria rapid test was done, were enrolled and a questionnaire 

administered. Acute and convalescent blood samples were 
collected and for serological tests were performed for 
leptospirosis, Q fever, brucellosis and tick bite fever (Rickettsia)
(Table 39). In addition, microscopy was performed for 
Babesia and PCR detection was performed for malaria and 
toxoplasmosis.

Table 39. Panel of tests performed

Test Test particulars Samples tested Interpretation of results 

Q fever IgG ELISA
Panbio® Coxiella burnetii (Q fever) 
IgG ELISA (Standard Diagnostics 
Inc., Republic of Korea)

Convalescent serum samples, or acute 
samples where convalescent samples 
not available or haemolysed

Index values calculated using 
run-based cut-off values. As per 
manufacturer’s recommendations 

Leptospira IgM ELISA
Panbio® Leptospira IgM ELISA 
(Standard Diagnostics Inc., 
Republic of Korea).

Convalescent serum samples, or acute 
samples where convalescent samples 
not available or haemolysed

Index values calculated using 
run-based cut-off values. As per 
manufacturer’s recommendations 

Brucella IgG ELISA
Vircell® Brucella IgG ELISA (Vircell 
S.L., Spain)

Convalescent serum samples, or acute 
samples where convalescent samples 
not available or haemolysed

Index values calculated using 
run-based cut-off values. As per 
manufacturer’s recommendations 

Rickettsia IgM and IgG ELISA
Vircell® Rickettsia conorii ELISA IgM/
IgG (Vircell S.L., Spain)

Convalescent serum samples, or acute 
samples where convalescent samples 
not available or haemolysed

Index values calculated using 
run-based cut-off values. As per 
manufacturer’s recommendations 

Malaria PCR
Multiplex PCR, targeting the 
four most common human 
Plasmodium species

Acute EDTA blood sample
Samples producing bands of the 
correct size/s, on gel electrophoresis

Toxoplasma PCR Toxoplasma qPCR Acute EDTA blood sample A Ct value of <40

Babesia Microscopy
Blood smear preparation 
and staining with Giemsa for 
microscopy

Acute EDTA blood sample
Parasite identified based on 
morphological characteristics
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Results 

In 2019, a total of 79 adults with acute febrile illness were 
enrolled. Twenty-eight percent (22/79) did not return for follow 
up blood samples. Of those who did, the median time to return 
was 20 days (IQR 16-22 days).  The median age was 35 years 
(IQR 25-53 years) and 77% (61/79) were female. The majority 
(77.2%) of participants resided in 5 villages namely Clara B 
(21/79), Eglington (11/79), Welverdiend (11/79), Anthol (10/79) 
and Kashorty (8/79).

All 79 patients had some contact with animals, 96% with 
chickens, 96% with dogs, 78% with cattle or goats, 62% with 
rodents. Sixty percent of patients reported previous tick bites 
and 42% flea bites. Only nine percent had attended a dip 
tank; each person had attended it for five years or longer. All 
participants reported eating meat in the past; 87% had eaten 
wild meat. Eighty-one percent had slaughtered animals (mostly 

chickens). Fifteen percent had consumed raw cow’s milk (of 
which six had heated it), one consumed goat’s milk and had 
heated it. No participants knew of abortions in their/ their 
neighbours’ animals. 

Illness duration ranged from 2-3 days (mean of 2.4 days). 
Six percent (5/79) of patients had no systemic symptoms. 
The majority presented with muscle pain (82%) followed by 
respiratory symptoms (30%), gastro-intestinal symptoms (19%), 
rash (7%) and bleeding (1%).  Fifty-six percent (44/79) received 
an antibiotic at the clinic and 4% (3/79) were referred to the 
hospital. 

Sixty-five participant samples were tested for the full spectrum 
of laboratory tests (Table 40), of which 47.7% (31/65) showed 
evidence of a recent/past infection/exposure to one of the 
zoonotic diseases tested and a further 21.5% (14/65) to two or 
more. At least 10.8% (7/65) of persons had evidence of recent 
zoonotic infection/exposure. 

Discussion

Animal contacts are common, majority of patients seek health 
care early and antibiotic use was lower than the previous year. 

Rickettsia and Q fever infection or exposure was the most 
prevalent in the study population. Leptospira IgM seroprevalence 
was comparable over the last 4 years. No acute cases of malaria, 
toxoplasmosis or babesiosis were detected.

Table 40. Laboratory results 

Laboratory test Number of patients positive/samples tested Percentage positive

Leptospira IgM   2/65 3,00%

Brucella IgG   1/65 1,50%

Q fever IgM   2/67 3,00%

Q fever IgG 14/67 20,90%

Rickettsia IgM   3/67 4,50%

Rickettsia IgG 43/67 64,20%

Malaria PCR 0/78 0%

Toxoplasma PCR 0/78 0%

Babesia Microscopy 0/78 0%
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SUMMARY
GERMS-SA, an NICD laboratory-based surveillance programme, 
continues to report pathogen-specific trends. The COVID-19 
disrupted ongoing surveillance in 2020 in various forms. For 
the majority of the year we did only medical record reviews 
to reduce face-to-face interaction of surveillance staff and 
patients. There was a large reduction in numbers of GERMS-SA 
cases probably due to non-pharmaceutical interventions as well 
as patients not wanting/able to access the hospitals during the 
three COVID-19 waves. Training and auditing of our surveillance 
officers data quality is continually done to improve data quality. 

Opportunistic infections: For 2020, the laboratory-confirmed 
cryptococcosis incidence risk remained stable in all provinces 
but was overall lower than the previous year. The in-hospital 
case-fatality rate continues to be high (34%) despite at least 
one-third of patients receiving flucytosine-based induction 
regimens. Rifampicin-susceptible TB surveillance in four 
provinces, over a limited surveillance time-period, showed 70% 
of patients being HIV-infected and half already on anti-retroviral 
treatment. Screening of TB contacts requires strengthening 
but this may have been a consequence of health-care access 
during the pandemic. A large proportion of participants were 
unemployed (78%), an underappreciated factor that has an 
impact on health delivery. For non-typhoidal salmonellosis, 
data from cases at ESS showed that HIV remains the single most 
important risk factor for invasive disease, and that the majority 
of HIV-infected patients (85%) hospitalised with invasive 
nontyphoidal salmonellosis had advanced HIV disease (CD4 cell 
count <200/μl).

Vaccine-preventable diseases: The 2020 data continue to 
monitor trends in IPD and Hib, post-EPI vaccine introduction 
of PCV13 and Hib booster (2009). Incidence of invasive HI 
remains low. Infants have the highest incidence of HI, with Hib 
predominating over HNT in <1 and 1-4 year olds. Of children 
with Hib infection, many were not fully vaccinated with 3 doses 
of Hib vaccine, either due to skipping doses or they were too 
young to receive at least 3 doses. Overall case fatality from HI 
is high with a large proportion of patients with HI meningitis 
developing long-term sequelae. Reductions in invasive 
pneumococcal disease were noted across all age-categories, 
and all provinces of South Africa. Serotype 8 was the most 
predominant serotype in both young children and those >5 
years, and the PCV-13 serotype 19F was also predominant in 
both age categories. In-hospital mortality from IPD remains high 
and a third of patients who survived IPD meningitis suffered 
sequelae. Serotype distribution of IPD is diverse, however one 
fifth of IPD disease in children and one third in older children/
adults was caused by serotypes in PCV13. Sixty-four percent of 
the children eligible for PCV-13 vaccination who developed IPD 
due to PCV-13 serotypes, had not received any doses of PCV-
13 vaccine! Clinicians should continue to encourage parents/

guardians to have their children vaccinated timeously and to 
present to clinics for catch-up vaccinations if any vaccine doses 
have been missed. This was the first year of collecting clinical 
information on invasive group B strep cases at selected sites. 
The incidence of early- and late-onset group B strep seems 
low, with large variations by province, possibly due to under-
ascertainment of cases through poor blood culture practices 
particularly amongst neonates. Serotype distribution is similar 
to that reported by other countries, with serotype III and Ia 
predominating.  The organism remains susceptible to first line 
antimicrobial agents targeting neonatal sepsis. Mortality is 
high across all age bands and factors associated with preterm 
birth are present amongst a large proportion of neonates with 
invasive group B strep. 

Epidemic-prone diseases: (Notifiable medical conditions): 
The incidence of invasive meningococcal disease in 2020 was 
half that in 2019. Serogroup B was the predominant serogroup 
in the Western Cape and Gauteng Provinces. Penicillin non-
susceptibility continued to increase, however all isolates 
remained susceptible to third generation cephalosporins and 
ciprofloxacin. Enteric fever showed no seasonality. All isolates 
were susceptible to azithromycin and 17% were resistant to 
ciprofloxacin. Although Shigella infection has been associated 
with waterborne outbreaks in South Africa, person-to-person 
transmission plays an important role. Fewer cases of shigellosis 
was reported in 2020 than in 2019 but was in keeping with 
the seasonal pattern noted in previous years. The number of 
listeriosis cases for 2020 (91) is below the expected range of 
annual cases (119-298) based on the estimated incidence of 
sporadic cases (2-5 cases per million population per year). A 
single case of cholera was reported in 2020, classified sporadic 
and locally acquired. No imported cases were detected. Cases 
of nontoxigenic non-O1 non-O139 V. cholerae were reported, 
but these are not considered to be cholera and do not warrant 
a public health response. Invasive group A strep mostly affects 
infants and the elderly, with origin of the disease spreading 
mostly from the skin. In-hospital mortality is high. Isolates are 
highly susceptible to first line antimicrobial agents, penicillin 
and erythromycin. 

Healthcare-associated infections: The number of CRE 
bacteraemia cases detected over the four provinces is rela-
tively small. However, there has been an increase in 2019 and 
2020 compared to 2017 and 2018 of these highly-resistant 
organisms, which has an impact on the public-sector health 
system in terms of patient outcomes and healthcare costs. Most 
cases were detected in Gauteng and KwaZulu-Natal. Plasmid 
mediated colistin resistance has not been detected amongst 
our isolates. 
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