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INTRODUCTION

The National Institute for Communicable Diseases (NICD)
GERMS-SA surveillance reference units report the 2019 findings
which continue to be useful in reporting trends in pathogen-
specific data. This year we included laboratory-based surveillance
of Streptococcus pyogenes and Streptococcus agalactiae. The
number of isolates received by NICD reference laboratories have
increased and viability of isolates improved however audit rates
are still out of target ranges. This means that we are still missing
isolates for antimicrobial susceptibility testing and serotyping/
serogrouping. We urge all microbiology laboratories, in their
challenged capacities, to continue participating in laboratory
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In 2019, diseases under surveillance included:
1. Opportunistic  infections  associated with HIV, eg.

cryptococcosis, invasive pneumococcal disease (IPD) and
rifampicin-susceptible Mycobacterium tuberculosis

2. Epidemic-prone diseases, e.qg. 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
Candida species and ESKAPE organisms (Enterococcus,
Staphylococcus aureus, Klebsiella, Acinetobacter, Pseudomonas
and Enterobacteriaceae (Enterobacter and E. coli) and CREs.

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 2019.
The population under surveillance in 2019 was estimated at 58,
8 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
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surveillance so monitoring can continue and relevant, evidence-
based policies can be made. The 2019 report also includes other
NICD projects using the GERMS-SA platform; rotavirus/diarrhoeal
aetio-logical surveillance. This project differs from the laboratory-
based surveillance in that it is syndromic surveillance and
specimens are taken from patients.

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.
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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, 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 Corporate Data Warehouse (CDW), which stores
information from Disa*Lab and TrakCare laboratory information
systems. Cryptococcal isolates, obtained from patients at ESS,
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, surveillance
officers completed clinical case report forms electronically using
the Mobenzi application on mobile phones/ tablets for patients
with ten laboratory-confirmed diseases: cryptococcosis, invasive
pneumococcal disease, invasive meningococcal disease, invasive
Haemophilus influenzae disease, invasive SalmonellaTyphi disease,




Paratyphi ABC, Nontyphoidal diseases, CRE, Acinetobacter
baumannii and rifampicin-susceptible TB (7 sites), 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 2018 and 2019 from
Statistics South Africa (Table 1) (2). Incidence in the HIV-infected
and AIDS populations was calculated for 2018 and 2019, 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, 2018 and 2019

General population* HIV-infected population**

Eastern Cape 6522734 6712276 796 027 804 431
Free State 2954348 2 887 465 371923 374237
Gauteng 14717 040 15176 116 1885165 1912525
KwaZulu-Natal 11384722 11289086 1991 798 2011200
Limpopo 5797 275 5982584 460 942 467 585
Mpumalanga 4523874 4592187 698 317 711983
Northern Cape 1225555 1263875 81739 82622
North West 3978955 4027 160 486 217 489 380
Western Cape 6621103 6844 272 449 547 460 181
South Africa 57 725 606 58 775 022 7 221675 7314143

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

BN AN

* x

Site visits

In 2019, NICD staff members continued with site visits to
feedback, train and trouble-shoot at laboratories, hospitals and
clinics linked to GERMS surveillance. Feedback is important to
maintain or improve surveillance participation.

Coordination of meetings

GERMS-SA  Laboratory and Syndromic Surveillance Officers’
meeting, 12-15 February 2019 at Genesis: the aim was to discuss
and integrate all surveillance projects into one under GERMS-SA
and emphasize team work to different surveillance staff.

Fifteenth Surveillance Review meeting previously known as
the GERMS-SA Principal Investigators’ meeting), 16-17 July 2019
at PRF Centre NICD: the aim was to feedback on surveillance
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programme’s results and reassess surveillance impact.

Surveillance audit

Atotal of 20 113 surveillance cases were detected by GERMS-SA
in 2019. Excluding the cases of cryptococcosis (n=6 425) which
are all detected by audit, as isolates are no longer required to
be sent to the NICD, and cases of rifampicin-susceptible TB
(n=1 198), for which no audits are performed, 4 438/12 490
(36%) of cases were not reported to the NICD by the clinical
microbiology laboratories, but were detected by audit of
the NHLS Corporate Data Warehouse (Table 2). GERMS-SA
constantly strives to reduce the number of cases detected on
audit by raising awareness of the surveillance programme; this
isimportant because GERMS-SA is unable to perform additional
microbiological characterisation of isolates detected only
through audit.




Table 2. Cases detected by surveillance audit by province, 2019

Surveillance case

Percentage of
cases detected

Number of cases detected by audit

by audit*
n/n, 00 [SECHIESSIGATKEREER S RS NE N WERESA
Invasive  Cryptococcosis** 6425/6425 1021 248 1410 1707 45]] 457 74 552 505 6425
100%
Salmonella Typhi 9/95 (9%) 0 0 4 2 0 0 0 1 2 9
Non-typhoidal 238/825 (29%) 23 8 90 56 12 10 9 9 21 238
salmonellosist
Shigellosis 5/33 (15%) 0 0 1 1 0 0 0 0 5
Meningococcal 16/111 (14%) 1 0 3 1 0 0 1 4 16
disease
Haemophilus 105/259 (41%) 5 3 42 28 2 0 2 3 20 105
influenzae disease
Pneumococcal disease 627/2359 (27%) 54 30 198 139 23 27 31 38 87 627
Streptococcus pyogenes 697/1060 (66%) 98 18 135 152 5 8 7 3 271 697
Streptococcus agalactiae 687/1034 (66%) 45 24 308 171 22 26 6 9 76 687
Carbapenem resistant 479/1052 (46%)  N/A 10 374 63 N/A N/A N/A N/A 32 479
Enterobacteriaceae
(BC only)
Acinetobacter baumannii 659/1438 (46%)  N/A 19 465 128 N/A N/A N/A N/A 47 659
(BC only)
Non- Salmonella Typhi 3/22 (14%) 0 0 1 0 0 0 0 1 1 3

invasive  Non-typhoidal 396/2437 (16%) 30 24 79 99 29 31 11 21 72 396
salmonellosist
Shigellosis 242/1164 (21%) 24 5 30 60 3 5 6 2 107 242
Rifampicin-susceptible NA/1198 N/A N/A N/A N/A N/A N/A N/A N/A N/A 1198
tuberculosis***

Total (excl crypto and RSTB) 4438/12490
(36%)

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; ***Audits are not performed on TB cases, therefore this organism
is excluded from the total; tExcluding 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 2019 increased compared
to 2018 however still not within the target range. This was due
in part to difficulties in finding TB patients (for interview and
sputum collection), untimely notification of cases matching
case definitions by testing laboratories and restricted access
to CDW data (Table 3); 5 315/ 6 901 (77%) of cases had a case
report form (CRF) completed (target=90%). The interview rate
[3 832/5 315 (72%) (target=70%)] decreased from previous year
as SOs continue to experience challenges in tracking patients
due to late notifications and patients discharged before alert/
enrolment. 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 2019, these reports
were provided quarterly.

Enhanced surveillance site quality monitoring

In 2019, 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 there were 7 CRFs
(one for each organism) to audit 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.
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Enhanced surveillance site project

In 2019, 6 901 surveillance case patients were diagnosed at high proportion of patients with AIDS-defining infections like
enhanced surveillance sites (Table 3). Of case patients with cryptococcosis (97%) were HIV-infected. HIV infection amongst
recorded HIV status, 68% (2 023/2 988) were HIV-infected patients with invasive pneumococcal disease, for which HIV is a
(Table 4). The proportion of case patients with confirmed HIV known risk factor, was 66%.

infection varied by surveillance disease: unsurprisingly, a very

Table 3. Enhanced surveillance site performance indicators, 2019

Case Completed case report Case report forms

Enhanced surveillance site patients, forms*, completed by
n n (%)** interview, n (%)***

Addington 103 83 (81) 57 (69)
Charlotte Maxeke Johannesburg Academic '? 499 438 (88) 317 (72)
Chris Hani Baragwanath/ Zola-Jabulani District % 1658 1038 (63) 664 (64)
Dr George Mukhari ' 237 219 (92) 181 (83)
Edendale/ Greys'/ Northdale '? 394 380 (96) 366 (96)
Groote Schuur/ Red Cross '? 349 320 (92) 218 (68)
Helen Joseph/ Rahima Moosa Mother & Child '? 403 360 (89) 253 (70)
Kimberley 144 40 (28) 0 ()

King Edward VIlI/ Inkosi Albert Luthuli Central Hospital % 426 338 (79) 266 (79)
Klerksdorp/ Tshepong 3 514 278 (54) 209 (75)
Mankweng/ Polokwane/ Seshego 146 119 (82) 61 (51)
Pelonomi/ Universitas ' 288 262 91) 211 81)
Port Elizabeth/ Dora Nginza/ Livingstone * 582 519 (89) 376 (72)
RK Khan % 259 197 (76) 169 (86)
Rob Ferreira/ Themba * 288 227 (79) 194 (85)
Steve Biko Pretoria Academic/ Tshwane District '? 358 296 (83) 233 (79)
Tygerberg '? 253 201 (79) 57 (28)
Total 6901 5315 (77) 3832 (72)

Note - 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; *Low case
report form completion rates and patient interviews at certain sites are due to challenges in completing CRFs for certain pathogens 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%; 'Sites doing
CRE surveillance; *Sites doing Acinetobacter baumannii surveillance; *Sites doing rifampicin-susceptible TB surveillance.




Table 4. Numbers and percentage* of patients diagnosed with laboratory-confirmed invasive disease at GERMS-SA enhanced
surveillance sites, with confirmed HIV-1 infection **, South Africa, 2019

Case patients with

Case patients with

Fase completed case report Case patients with known confirmed HIV infection, n
patients, n forms, n (%)* HIV status, n (%) (%)
Cryptococcus species 1695 1530 (90) 1461 (95) 1422 97)
Neisseria meningitidis 38 31 (82) 24 (77) 9 (38)
Streptococcus pneumoniae 893 745 (83) 616 (83) 407 (66)
Haemophilus influenzae 130 110 (85) 86 (78) 33 (38)
Salmonella Typhi 38 33 (87) 24 (73) 6 (25)
CRE 1052 798 (76) 592 (74) 157 (27)
Acinetobacter baumannii 1438 1186 (82) 801 (68) 152 (19)
Total 4194 3602 (86) 2988 (83) 2023 (68)

*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.

Cryptococcus species

Results

In 2019, 6 425 patients with first episodes of laboratory-
confirmed cryptococcal disease were reported. This number
includes cases of meningitis (laboratory tests on cerebrospinal
fluid positive for Cryptococcus species), fungaemia (Cryptococcus
species cultured from blood) and culture-positive disease
at other sites, but excludes cases of isolated cryptococcal
antigenaemia [n=352] (Table 5). A majority of patients (93%)
with the first episodes were diagnosed with meningitis and
5% with fungaemia. Of the remaining patients diagnosed
with cryptococcosis at other sites (n=130), most (57%) were
diagnosed with a positive urine culture. Between 2018 and
2019, the incidence risk of laboratory-confirmed cryptococcosis
remained stable in all provinces (overlapping 95% confidence
intervals), except in North West where the incidence risk
increased from 92 to 113 cases per 100 000 HIV-infected
persons (Table 6). In 2019, the highest incidence risk was
recorded among males aged 35-39 years; the peak incidence
among females, though lower than for males, was also in the
same age group (Figure 1).

Of the 6 425 case patients, age was known for 5 991 (93%)
and children younger than 15 years accounted for 2% (146);
49% (72) of these were younger than 5 years. Clinical case
data were collected from 1 695 case patients at ESS from
January to December 2019, and completed case report forms
were available for 90% (1 530) of these patients. Among
patients with known HIV status (1 461), 97% (1 422) were
HIV-seropositive. Of the 1 422 patients infected with HIV, 1
197 had a CD4+ T-lymphocyte (CD4) cell count test result
recorded close to the time of diagnosis; the median CD4
count was 28 cells/ul (interquartile range, 10 — 62 cells/ul)
and 1 105 (92%) had a CD4 cell count <200 cells/ul. Of the
807 patients with available viral load test results, 23% (186)
had a viral load of <400 copies/mL, 12% (95) had viral loads of
400-10 000 copies/mL, and 65% (526) had viral loads of >10
000 copies/mL. A majority (71% [969/1 360]) of the patients
with known treatment information had previously received
antiretroviral treatment or were on treatment at the time of
cryptococcal disease diagnosis. The in-hospital case-fatality
ratio for patients at ESS with a first episode of cryptococcal
disease was 34% (496/1 483).

Table 5. Number and percentage of cases of cryptococcal meningitis or culture-positive cryptococcal disease detected by
GERMS-SA by specimen type, South Africa, 2018-2019, n=12 835

Site of specimen

n* % n* %
Cerebrospinal fluid 6103 95 5956 93
Blood 285 4 339 5
Other 22 1 130 2
Total 6410 6425

*These case numbers exclude 889 patients (537 in 2018 and 352 in 2019) 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, 2018-2019, n=12 835

2018 2019
Province Incidence risk (95% Incidence risk (95%
cnt ant
920

Eastern Cape 116 (108-123) 1021 127 (119-135)
Free State 249 67 (59-75) 248 66 (58-75)
Gauteng 1520 81 (77-85) 1410 74 (70-78)
KwaZulu-Natal 1742 87 (83-92) 1707 85 (81-89)
Limpopo 505 110 (100-119) 451 96 (88-105)
Mpumalanga 503 72 (66-78) 457 64 (58-70)
Northern Cape 51 62 (45-80) 74 90 (69-110)
North West 446 92 (83-100) 552 113 (103-122)
Western Cape 474 105 (96-115) 505 110 (100-119)
South Africa 6410 89 (87-91) 6425 88 (86-90)

*These case numbers exclude patients who tested positive for cryptococcal antigenaemia. fincidence 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).

Figure 1. Number of cases and incidence of cryptococcal meningitis or culture-positive cryptococcal disease detected by
GERMS-SA , by gender and age group, South Africa, 2019, n=6 372
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Discussion who present late and/or interrupt their treatment or those

experiencing failure of ART may not be changing. The overall

The national incidence risk of cryptococcal meningitis or
culture-confirmed cryptococcal disease remained the same
between 2018 and 2019. This relatively stable incidence may
be a consequence of more cases being detected through
the national cryptococcal antigen screening programme.
Alternatively, the underlying population of HIV-infected patients

in-hospital case-fatality ratio associated with cryptococcosis
remained high, despite some patients at GERMS-SA ESS
receiving flucytosine-based induction regimens through
an access programme. These results have implications for
prevention and management of people living with advanced
HIV disease in South Africa.
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Enhanced sentinel surveillance for CRE bacteraemia in four

provinces

Results

There were 2 576 cases of CRE bacteraemia (as detected by a
diagnostic laboratory) reported to GERMS-SA from July 2015
through to December 2019 (Table 7). There was an increase
in the number of cases from 601 in 2018 to 1 052 in 2019. In
2019, a high proportion of cases were detected from sentinel
sites in Gauteng (64%; 669/1 052) followed by KwaZulu-Natal
(20%; 209/1 052). In KwaZulu-Natal, there was an increase in
the percentage of cases from 12% in 2018 to 20% in 2019 as
well as in crease in the percentage of cases in the Western Cape
from 8% in 2018 to 15% in 2019 (Table 7, Figure 2). In 2019,
males accounted for 53% (556/1 052) and females 46% (481/1
052). Approximately 22% (234/1 052) of cases were aged less
than one-year-old (Figure 3). Approximately 46% (479/1 052)
of cases were identified by audit (Table 2). CRE isolates were
available for 41% (430/1 052) of patients and submitted to
NICD for antimicrobial susceptibility testing in 2019. Klebsiella
pneumoniae was the predominant organism (80%, n=346)
followed by Serratia marcescens (5%; n=24), Enterobacter cloacae
(5%; n=22), and Escherichia coli (5%; n=9) (Figure 4).

Table 7: Number of cases of carbapenem-resistant Enteroba

Among isolates in 2019, 90% (n=386) were non-susceptible to
ertapenem, 63% (n=272) were non-susceptible to imipenem,
and 65% (n=278) were non-susceptible to meropenem
and doripenem (Figure 5). Of the 430 isolates, 26 (6%) were
resistant to colistin using the Sensititre reference susceptibility
method (Figure 6). We confirmed carbapenemase genes in
92% (398/430) of isolates including NDM (29%; 127/430) and
OXA-48 or variants (61%; 264/430) as the highest amongst
all genes in 2019 (Figure 7). Five percent (21/430) 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). Susceptibility to tigecycline
showed that 76% (326/429) of isolates were susceptible.
HIV status was known for 74% (592/798) of cases that had a
completed case report form. Of cases with known HIV status,
27% (157/592) were HIV-positive in 2019 (Table 4). Patient
outcome was known for 96% (765/798) of cases, of which 38%
(288/765) died in hospital.

cteriaceae (CRE) bacteraemia reported to GERMS-SA by province,

July 2015 to December 2019, n=2 576 (including audit cases)

.

Free State 1 1 3 1 11 2 11 2 17 2 43 2
Gauteng 80 68 218 67 375 78 471 78 669 64 1813 70
KwaZulu-Natal 32 27 73 23 76 16 74 12 209 20 464 18
Western Cape 4 4 29 9 21 4 45 8 157 15 256 10
Total 117 100 323 100 483 100 601 100 1052 100 2576 100
Figure 2. Distribution of CRE bacteremia cases by province, 2017-2019, n=2 136 m 2017
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Figure 3. Distribution of CRE bacteremia by age category, 2017-2019, n
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Figure 4. Enterobacteriaceae distribution by species for CRE bacteraemia surveillance, 2017-2019, n
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Figure 5. MIC breakpoints for carbapenem results in 2019, n=430
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Figure 6. Confirmed colistin resistance by Sensititre, 2019, n=26
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Figure 7. Distribution of carbapenemase genes in Enterobacteriaceae, 2017-2019, n=1 031 = 2017 (n = 287)

| 2018 (n=314)
| 2019 (n =430)

300
S
E= 250
>
2
7 200
©
o 150
C
(]
=]
5 100
i
50
0 imm -
& s w s U w0
22 =) é S < O
sz g
o< b=
CPEs
Figure 8. Correlation of CPE genes and ertapenem susceptibility, 2019, n=430 m <=05
| 1
| >1
50%
45%
40%
o 35%
)
I 30%
c
S 25%
(]
& 20%
15%
10% .
5%
AR ] S H_B
= @ s W
= 33 : :
£z 2
o< =z
CPEs
Discussion costs. Most cases were detected in Gauteng and KwaZulu-Natal.
We noted a shift to CPE mediated by OXA-48 & variants; these
The number of CRE bacteraemia cases detected over the enzymes are not easily detected in the laboratory. In addition,
surveillance period is relatively small. However, there has been the OXA genes are located on a very efficient transposon
anincrease in 2019 compared to 2017 and 2018 of these highly- ~ with the potential for point mutations, which would render
resistant organisms, which has an impact on the public-sector them even more difficult to detect. Plasmid mediated colistin
health system in terms of patient outcomes and healthcare resistance has not been detected amongst our isolates.




Laboratory-based sentinel surveillance for Acinetobacter baumannii
bacteraemia in the Gauteng, Free State, KwaZulu-Natal and Western

Cape

Results

In 2019, 1 438 cases of AB bacteraemia were detected in four
provinces, (Table 8), of which 46% (659/1 438) were identified
by audit (Table 2). Where sex was known, males accounted
for 55% (n=797). The largest proportion of cases were
patients aged less than one year of age (44%, n=627) (Figure
9). Clinical case data collected from enhanced surveillance
sites (ESS) were available for 82% (n=1 186) of cases (Table
4). The majority of the cases were reported from ESS sites in
Johannesburg and Pretoria. The susceptibility results to the

most important antimicrobial agents, including colistin, is
shown in Figure 10. Colistin susceptibility testing by Sensititre
panels on total 1 423 isolates demonstrated that 4% (n=55)
are recording breakpoint of > 4 mg/L, on these isolates no
plasmid mediated mcri-5 genes were detected (Figure 11).
Patient outcome was known for 55% (652/1 186) of cases, of
which 60% (n=391) died in hospital. HIV status was known
for 68% (801/1 186) of cases, of which 19% (n=152) were HIV-
positive in 2019 (Table 4).

Table 8: Number and percentages of cases of Acinetobacter baumannii bacteraemia reported to GERMS-SA sentinel sites by
province, South Africa, 2017 to 2019 (n=4 602) (including audit cases)

Province
Gauteng 918 67 1065 60 792 55 2775 60
Western Cape 139 10 197 11 153 11 489 11
KwaZulu-Natal 166 12 321 18 309 21 796 17
Free State 154 11 204 11 184 13 542 12
Total 1377 100 1787 100 1438 100 4602 100
Figure 9. Distribution of A. baumannii bacteraemia cases by age category, 2018-2019, n=3 225 ™ 2018
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Figure 10. Proportion of viable A. baumannii isolates susceptible to various antimicrobial agents, 2018-2019, n=1 447
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Figure 11. Colistin susceptibility testing by Sensititre panels for A. baumannii, 2018-2019, n=1 423 isolates u 2018
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Minimum inhibitory concentration dilution for colistin
Discussion organism per individual case is required to be able to optimize
patient management. For the optimization of antibiotic
AB bacteraemia has increased in the last year, particularly in the treatment and assessment of significance of the organism
KwaZulu-Natal province. AB is highly prevalent in infants less causing severe infection, enhanced surveillance showed that
than one year of age. The susceptibility to different classes of risk factors play critical roles such as duration of hospital stay,
antibiotics is critically low; assessing clinical significance of the previous use of antibiotics and surgical interventions.




Neisseria meningitidis

Results

In 2019, 111 cases of laboratory-confirmed invasive
meningococcal disease (IMD) were identified through the
surveillance system, of which 43 (39%) viable isolates were
received and 16 (14%) cases were detected on audit (Table
2). The overall disease incidence remained low at 0.19 cases
per 100 000 population, similar to that in 2018 (0.22/100 000).
Incidence was highest in the Western Cape Province (0.56/100
000) followed by Gauteng (0.24/100 000) and Eastern Cape
Provinces (0.18/100 000) (Table 9). Most cases were sporadic,
and disease peaked from winter through spring (May to
October), with a further upsurge in December (Figure 12).
Cerebro-spinal fluid was the most common specimen from
which meningococci were identified (70/111, 63%) (Table 10).
Ninety-five percent (89/94) of IMD was caused by 3 serogroups
- B (36/94, 38%), Y (27/94, 29%) and W (25/94, 27%) (Table 11).
Incidence of IMD was highest in children <1 year (1.14/100 000)
(Figure 13). Although the different serogroups occurred across
most age-categories, serogroup B was most predominant in
children aged <5 years, serogroup Y in person aged 5-24 years

and serogroup W in persons aged >25 vyears (Figure 13). Of
those with known sex, IMD occurred more frequently in males
(59/109, 54%). Of the viable isolates tested for antimicrobial
susceptibility, 26% (11/43) were non-susceptible to penicillin
with minimum inhibitory concentrations (MICs) between
0.094ug/ml and 0.25ug/ml, and all were susceptible to 3rd
generation cephalosporin and ciprofloxacin.

Thirty-eight (34%) IMD patients presented to our enhanced
surveillance sites and 31/38 (82%) had additional clinical
information available (Table 4). The median time for each
admission was 10 days (interquartile range 7-13 days). Case-
fatality ratio was 19% (6/31); three patients died on the day
of admission. Thirty-eight percent of patients with HIV status
available were HIV-infected (9/24) (Table 4). For those who
survived to discharge from hospital, 5/25 (20%) suffered
sequelae following IMD. Two patients developed ongoing
seizures, and one each had hearing loss, necrotic skin lesions
and hydrocephalus.

Table 9: Number of cases and incidence rates of meningococcal disease reported to GERMS-SA by province, South Africa, 2018

and 2019, n=236 (including audit cases)

Incidence rate*

Incidence rate*

Province

Eastern Cape 26
Free State 2
Gauteng 37
KwaZulu-Natal 8
Limpopo 4
Mpumalanga 2
Northern Cape 1
North West 6
Western Cape 39
South Africa 125

04 12 018
0,07 3 0,1
0,25 37 024
0,07 13 012
0,07 2 0,03
0,04 1 0,02
0,08 1 0,08
0,15 4 0,1
0,59 38 0,56
0,22 111 0,19

*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 12. Number of laboratory-confirmed, invasive, meningococcal cases, reported to GERMS-SA, by month and year,
South Africa, 2018-2019, n=236
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Table 10. Number and percentage of cases of meningococcal disease reported to GERMS-SA by specimen type, South Africa,
2018 and 2019, n=236

Site of specimen
I " A T
82 66 70 63

Cerebrospinal fluid

Blood 43 34 41 37
Other 0 0 0 0
Total 125 111

Table 11. Number of cases of invasive meningococcal disease reported to GERMS-SA by serogroup and province, South Africa,
2019, n=111*

not Y Total
available
Eastern Cape 1 0 2 0 1 8 0 0 12
Free State 0 0 0 0 2 1 0 0 3
Gauteng 7 0 10 2 12 6 0 0 37
KwaZulu-Natal 3 0 6 0 3 1 0 0 13
Limpopo 1 0 1 0 0 0 0 0 2
Mpumalanga 0 0 1 0 0 0 0 0 1
Northern Cape 0 0 0 0 0 1 0 0 1
North West 1 0 2 0 0 1 0 0 4
Western Cape 4 0 14 3 7 9 0 1 38
South Africa 17 0 36 5 25 27 0 1 1M1

*94 (85%) with viable isolates or specimens available for serogrouping/genogrouping; There were no Non-groupable meningococcal isolates causing invasive disease in 2019.




Figure 13. Age-specific incidence rates* for laboratory-confirmed, invasive, meningococcal cases, by serogroup B, C, W and Y,
South Africa, 2019, n=111** (**specimens or viable isolates unavailable for serogrouping n=17; one isolate serogroup E).

*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 IMD in South Africa remains low with a variety of
serogroups (B, Y and W) causing disease in the different age-
categories. Burden is highest in infants, particularly serogroup
B disease, whilst serogroup Y dis-ease has been responsible
for a peak in 10-14 year olds. All IMD isolates were susceptible
to third generation cephalosporins, however an increase in
penicillin non-susceptibility of the meningococci was noted.
Third gen-eration cephalosporins are frequently used as empiric
therapy in patients presenting with meningi-tis/bacteraemias.
Before switching over to high-dose penicillin once IMD
is confirmed, clinicians should estab-lish susceptibility of
meningococcal isolates to penicillin. Provision of ciprofloxacin
as chemoprophylaxis is recommended to all close contacts.
Although uncommon, meningococcal disease in South Africa
is a devastating illness affecting all age groups. In 2019, in-
hospital case fatality was 19%, with 20% of survivors suffering
sequelae post discharge from hospital.

Haemophilus influenzae

Results

There were 259 cases of invasive Haemophilus influenzae
(HI) disease identified through the surveillance pro-gramme
in 2019, 41% (105) were detected on audit; and 58% (149)
had either viable isolates (109) or speci-mens (40) available
for serotyping (Table 12). Eight cases were co-infected with
invasive Streptococcus pneu-moniae. Incidence of invasive HI
disease was 0.44 per 100 000 population. Gauteng Province

(88/259, 34%) had the highest number of cases reported,
followed by Western Cape Province (78/259, 30%) (Table 12).
Twenty-eight percent of cases (41/149) were serotype b (Hib)
and non-typeable (HNT) disease was found in 55% (82/149)
(Table 12). Most HI cases were isolated from blood (160/259,
62%), however Hib isolates were more likely than HNT isolates
to be found in CSF (17/41, 41% versus 6/82, 7%, p<0.001) (Table
13). Although HI oc-curs in all ages, invasive disease is highest
in infants followed by adults aged 25-44 years (Figure 14). Hib
inci-dence is still highest in infants even though significant
declines have been noted since 2010 (5.2 cases per 100 000
in 2010 to 1.2 cases per 100 000 in 2019 (p<0.001)) (Figure 15
and 16). Hib incidence has remained below 0.2 per 100 000 in
1-4 year olds, since 2013 (Figure 16). HNT incidence is highest
in infants (1.2 per 100 000) dropping substantially throughout
the rest of childhood before increasing again in adulthood
with a moderate peak from ages 25 years and older (Figure
15). Forty-one percent (12/29) of Hib isolates and 8% (5/60) of
HNT isolates were non-susceptible to ampicillin (MIC>1mg/L).
Twenty-five cases of Hib disease occurred in children <15
years of age and vaccine history was available for 32% (8/25).
Three infants were <6 weeks and thus too young to receive Hib
vaccine. Four children had received at least 3 doses of vaccine
and were possible vaccine failures. One 3-month old child had
only received one dose of Hib vaccine.

Clinical information was available for 85% (110/130) of cases
presenting to the enhanced surveillance sites (ESS) (Table 4).
Patients were admitted for a median of 7 days (interquartile
range (IQR) 3-16). Case fatality was 27% (36/110) and median
time to death was within one day of admission (IQR 0-4). There
was no statistically significant difference between case fatalities
of those with Hib or HNT disease (25% (5/20) vs. 23% (11/47),

@
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p=0.5). Amongst those with known HIV status, 38% (33/86) were HIV-infected. Conditions, other than HIV, pre-disposing to HI disease
were reported in 53/98 (54%) patients — the most common conditions included chronic lung disease (10), history of smoking (7),
malignancy (7) and prematurity (6). Of the 19 patients at ESS with HI on CSF: eight patients died during their hospitalization, and 27%
(3/11) of those who survived to discharge suffered sequelae — one developed ongoing seizures and two developed hydrocephalus.

Table 12. Number of cases of invasive Haemophilus influenzae disease reported to GERMS-SA by serotype and province,
South Africa, 2019, n=259*

R
not avail- 4 e Total
able
Eastern Cape 6 2 7 0 1 0 2 7 25
Free State 3 0 1 0 0 0 1 3 8
Gauteng 44 3 10 0 0 0 4 27 88
KwaZulu-Natal 28 0 5 0 0 0 1 8 42
Limpopo 2 0 1 0 0 0 0 2 5
Mpumalanga 0 0 4 0 0 0 2 0 6
Northern Cape 2 0 0 0 0 0 0 0 2
North West 3 0 1 1 0 0 0 0 5
Western Cape 22 3 12 1 0 0 5 35 78
South Africa 110 8 41 2 1 0 15 82 259

*149 (58%) with specimens or viable isolates available for serotyping.

Table 13. Number and percentage of cases of invasive Haemophilus influenzae disease reported to GERMS-SA by specimen
type, South Africa, 2019, n=259

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

Cerebrospinal fluid 19 17 17 41 9 35 6 7
Blood 60 55 21 51 17 65 62 76
Other 31 28 3 7 0 0 14 17
Total 110 41 26 82

Figure 14. Number of laboratory-confirmed, invasive, Haemophilus influenzae cases, reported to GERMS-SA, by serotype and age
group, South Africa, 2019, n=259 (age unknown for n=4; specimens or viable isolates unavailable for serotyping for n=110).
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Figure 15. Age-specific incidence rates* for laboratory-confirmed, invasive Haemophilus influenzae disease, reported to
GERMS-SA, by serotype b and non-typeable, South Africa, 2019, n=259 (age unknown, n=4; isolates unavailable for serotyp-
ing, n=110; other serotypes from cases with known age, n=26).

*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 16. Incidence rates* of laboratory-confirmed, Haemophilus influenzae serotype b and non-typeable disease, reported
to GERMS-SA, in children <5 years old, South Africa, 2009-2019.

*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

Overall incidence of HI remains low and HNT accounts for the majority of cases. Highest rates of disease are seen in infants for both
Hib and HNT, with HNT incidence increasing in adults. Many adults with invasive Hl infection had an underlying chronic condition,
such as chronic lung disease or malignancy. Case-fatality rates are high (27%) and long-term sequelae following meningitis occurred
in 27% of survivors. Although many of the children with Hib disease had been fully vaccinated, only few vaccine histories were
obtainable.




Streptococcus pneumoniae

Results

Invasive pneumococcal disease (IPD) incidence for 2019 has
remained the same as 2018 at 4 per 100 000 population (Table
14). The highest incidence was seen in the Western Cape (9.3
per 100 000 population) followed by Northern Cape (7.1 per
100 000) and Gauteng Provinces (5.1 per 100 000 population)
(Table 14). Pneumococcal conjugate vaccine (PCV7) was
introduced into the Expanded Programme on Immunisation
(EPI) in 2009, and subsequently replaced by PCV13in 2011. In
2019, peak IPD incidence occurred in infants (20 per 100 000
population), followed by adults (5-6 per 100 000 population in
the 25 years and older age categories) (Figure 17). Eight patients
with IPD were co-infected with invasive Haemophilus influenzae
and one with Neisseria meningitidis. The majority of IPD cases
were isolated from blood culture specimens (63%, 1 490/2 359)
(Table 15). Penicillin non-susceptibility (minimum inhibitory
concentration (MIC) >0.06pg/ml) was detected in 29% (413/1
386) of IPD isolates, the highest proportion was in children 1-4
years of age (51%, 40/79) (Table 16 and Figure 18). Ceftriaxone
non-susceptibility (MIC >0.5ug/ml) was detected amongst
8% (110/1 386) of isolates from all specimens, including 8%
(29/347) of IPD isolated from CSF. In 2019, serogroups 8, 12F, 19F,
7 and 14 were the most predominant serogroups causing 44%
(80/180) of IPD in children <5 years-of-age, whilst serogroups 8,
12F, 3, 19A and 9N caused 43% (511/1 194) of disease in persons
>5 years (Figure 19A and 198B). Only 59% (1 386/2 359) of IPD
isolates were sent to NICD, of which 1 374 were serotyped
(Figure 20). Of those serotyped, 22% (39/180) of isolates from
children <5 years, and 30% (357/1 194) of IPD isolates from
person 5 years and older were PCV13-vaccine serotypes (Table
17 and 18).

Eighty-three percent (745/893) 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 7 days (interquartile range (IQR) 3-13) and
most deaths occurred within 2 days of admission (IQR 1-6).
Overall case fatality was 33% (246/744). HIV-infection was
present in 66% (407/616) of IPD patients; and 47% (27/58) of
infants with maternal HIV-status available were HIV-exposed
(10 HIV-infected, 14 HIV-uninfected and 3 HIV-status unknown).
Forty-three percent (327/744) of patients had a condition/risk
factor (excluding HIV-infection) predisposing them to IPD. The
top three factors included: history of smoking (102 patients),
diabetes (41 patients) and chronic lung disease (38 patients).

Of 180 patients at ESS with pneumococcus on CSF: 41%
(73/180) died during their hospitalization, and 30% (32/107)
who survived to discharge suffered at least one sequelae
— these included new onset seizures (11), limb weakness/
paralysis (9), hydrocephalus (4), hearing loss (4), visual loss (3)
and necrotic skin lesions (1). Eighteen 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 67%
(12/18) of these children. Seventeen percent (2/12) were too
young to receive vaccine; 25% (3/12) of children eligible to
receive vaccine had not received any PCV doses; 25% (3/12) had
received all 3 doses of PCV; one child had received two doses;
and 25% (3/12) 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 (3 episodes), 6A (2
episodes), 14 and 6B (one each).

Table 14. Number of cases and incidence rates of invasive pneumococcal disease reported to GERMS-SA by province, South
Africa, 2018 and 2019, n=4 674 (including audit cases)

Province

Eastern Cape
Free State
Gauteng
KwaZulu-Natal
Limpopo
Mpumalanga
Northern Cape
North West
Western Cape
South Africa

Incidence Incidence
rate* rate*
259 4,08

3,96 274

106 3,59 84 291
757 514 776 511
242 2,13 237 2,1

84 1,45 97 1,62
116 2,56 102 2,22

52 4,24 90 712

71 1,78 66 1,64
628 948 633 9,25
2315 4,01 2359 4,01

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




Figure 17. Age-specific incidence rates* for laboratory-confirmed, invasive pneumococcal disease, reported to GERMS-SA,
South Africa, 2009 through 2019, n=33 761.
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2009: N=4 760 age unknown for n=161; 2010: N=4 197, age unknown for n=141; 2011: N=3 804, age unknown for n=218; 2012: N=3 222, age unknown for
n=248; 2013: N=2 865, age unknown for n=138; 2014: N=2 731, age unknown for n=165; 2015: N=2 635, age unknown for n=157; 2016: N=2 433, age unknown

for n=48; 2017: N=2 440, age unknown for n=70; 2018: N=2 315, age unknown for n=42; 2019: N=2 359, age unknown for n=40
*Incidence rates were calculated based on population denominators provided by Statistics South Africa, and are expressed as cases per 100 000 population.

Table 15. Number and percentage of cases of invasive pneumococcal disease reported to GERMS-SA by specimen type, South
Africa, 2018 and 2019, n=4 674

Site of specimen

Cerebrospinal fluid 795 34 700 30
Blood 1362 59 1490 63
Other 158 7 169 7
Total 2315 2359

Table 16. Number and percentage of penicillin susceptible and non-susceptible isolates from invasive pneumococcal disease
cases reported to GERMS-SA by province, South Africa, 2019, n=2 359

Isolate not ! )
Susceptible* Intermediate* Resistant*
Province available

Eastern Cape 99 119 68 44 25 12 7
Free State 38 34 74 7 15 5 11
Gauteng 364 297 72 78 19 37 9
KwaZulu-Natal 152 50 59 26 31 9 11
Limpopo 51 37 80 7 15 2 4
Mpumalanga 39 43 68 16 25 4 6
Northern Cape 36 38 70 11 20 5 9
North West 43 17 74 4 17 2 9
Western Cape 151 338 70 118 24 26 5
South Africa 973 973 70 311 22 102 7

*2016 CLSI breakpoints for penicillin (oral penicillin V) were used: susceptible, <0.06mg/L; intermediately resistant, 0.12-1mg/L; resistant, >2mg/L.
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Figure 18. Number of laboratory-confirmed, invasive pneumococcal disease cases, reported to GERMS-SA, by age group and
penicillin susceptibility, South Africa, 2019, n=2 359 (n=1 386 with viable isolates).
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2016 CLSI breakpoints for penicillin (oral penicillin V) were used: susceptible, <0.06mg/L; intermediately resistant, 0.12-1mg/L; resistant, 22mg/L.

Figure 19A. Most common pneumoccocal serotypes causing laboratory-confirmed, invasive pneumococcal disease, report-
ed to GERMS-SA, in children <5 years, South Africa, 2009-2019.
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without viable isolates; 2013: N=498, n=176 without viable isolates; 2014: N=465, n=164 without viable isolates; 2015: N=382, n=166 without viable isolates;
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Figure 19B. Most common pneumoccocal serotypes causing laboratory-confirmed, invasive pneumococcal disease, reported to
GERMS-SA, in adults and children >5 years, South Africa, 2009-2019.
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2009: N=3 264, n=991 without viable isolates; 2010: N=3 146; n=1 013 without viable isolates; 2011: N=2 891, n=1 011 without viable isolates; 2012: N=2 462,
n=742 without viable isolates; 2013: N=2 229, n=679 without viable isolates; 2014: N=2 101, n=699 without viable isolates; 2015: N=2 097, n=661 without viable
isolates; 2016: N=1 986, n=660 without viable isolates; 2017: N=1 996, n=699 without viable isolates; 2018: N=1 871, n=723 without viable isolates; 2019: N=1

998, =804 without viable isolates.
Foot note: PCV7: seven-valent pneumococcal conjugate vaccine; PCV13add: additional serotypes in the thirteen-valent pneumococcal conjugate vaccine; NVT:
non-vaccine serotypes

Figure 20. Percentage invasive pneumococcal disease cases with viable isolates reported to GERMS-SA, South Africa, 2009-2019.
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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, 2019,

n=361 (n=180 with viable isolates)

Total isolates
available for
serotyping

Province serotypes*

Eastern Cape 17 2 12
Free State 7 1 14
Gauteng 68 8 12
KwaZulu-Natal 23 5 22
Limpopo 10 3 30
Mpumalanga 10 2 20
Northern Cape 1 1 100
North West 6 0 0

Western Cape 38 3 8

South Africa 180 25 14

Serotype 6A#

serotypes** serotypes***

0 2 12 3 18
0 1 14 1 14
1 8 12 12 18
0 5 22 6 26
10 3 30 6 60
0 2 20 3 30
0 1 100 1 100
17 0 0 1 17
0 3 8 6 16
1 25 14 39 22

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 18. Number and percentage of invasive pneumococcal cases reported amongst adults and children >5 years of age
caused by the serotypes contained in the 7-valent, 10-valent and 13-valent pneumococcal conjugate vaccines, South Africa,

2019, n=1998 (n=1194 with viable isolates)

Total isolates

available for

Province serotyping

Serotype 6A#

serotypes*
I T T T N T
1 26

13-valent

10-valent

serotypes***

Eastern Cape 158 20 13 1 16 45 28
Free State 39 7 18 0 0 7 18 12 31
Gauteng 335 45 13 8 2 50 15 94 28
KwaZulu-Natal 62 9 15 1 2 10 16 17 27
Limpopo 36 1 3 0 0 1 3 8 22
Mpumalanga 52 7 13 3 6 7 13 19 37
Northern Cape 53 8 15 0 0 10 19 22 42
North West 17 2 12 1 6 2 12 6 35
Western Cape 442 48 11 3 1 57 13 134 30
South Africa 1194 147 12 17 1 170 14 357 30

All serotypes included in each of the categories: 7-valent serotypes*: 4, 68, 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

Discussion

IPDincidence has remained stable over the past 5 years across all
age categories. Infants still have the highest disease incidence,
with disease peaking again after age 25 years. Penicillin and
ceftriaxone susceptibility of IPD isolates remain unchanged
from 2018. HIV-infection, infant HIV-exposure and history of
smoking remain important risk factors for IPD. Pneumococcal
disease has a high mortality and high rate of sequelae following

infection. Residual disease in children aged <5 years is largely
due to non-vaccine serotypes, and the majority of vaccine-type
disease occurs in children who have not received adequate
doses of PCV13. Serotypes causing IPD in those aged >5
years remain diverse including both vaccine and non-vaccine
serotypes. Clinicians should en-sure that all children (and adults
with risk factors for IPD) receive adequate PCV doses to protect
them from this serious illness.




Group A StreptOCOCCUS (3 per 100 000) (Figure 21). Most cases were reported from the
Western Cape Province (n=466, 44%), followed by Gauteng

(Streptococcus pyogenes) (208, 20%), KwaZulu-Natal (173, 16%) and Eastern Cape (159,
15%) provinces. More invasive GAS disease occurred in males
(551/1 041, 52%) than females. Forty-six percent (478/1 045) of
cases were identified on blood culture, followed by 41% (426/1
045) from skin and soft tissue specimens (Table 19). Of those
isolates available for antimicrobial susceptibility testing, 97%
(338/348) were susceptible to penicillin (MIC<0.06ug/ml) and
95% (331/348) were susceptible to erythromycin (MIC<0.25ug/
ml) (Table 20).

Results

Thirty-four percent (363/1 060) of isolates meeting the GERMS-
SA case definition for laboratory confirmed invasive Group A
Streptococcus (GAS) were sent to the reference laboratory for
further characterisation — these cases include isolates from skin
and soft tissue infections thought to be causing systemic illness
(audit Table 2). Incidence of invasive GAS was highest in infants
(6.4 per 100 000) with a second peak in those aged >64 years

Figure 21. Age-specific incidence rates* for laboratory-confirmed, invasive Group A Streptococcal disease, reported to
GERMS-SA, South Africa, 2019, n=1 060

*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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Table 19. Number and percentage of cases of invasive Group A Streptococcal disease reported to GERMS-SA by specimen type
and age category, South Africa, 2019, n=1060 (age unknown for n=15)

Site of specimen Age <5 years Age >5 years

Cerebrospinal fluid/brain 7 5 8 1

Blood 110 72 368 41
Skin and soft tissue 29 19 397 45
Bone 4 3 72 8
Other* 3 2 47 5
Total 153 892

*Other includes invasive specimens from respiratory, genitourinary and gastrointestinal tracts

Table 20. Number and percentage of penicillin and erythromycin susceptible and non-susceptible isolates from invasive
Group A Streptococcal disease case reported to GERMS-SA, South Africa, 2019, n=1 060

Antimicrobial agent Isolate not Susceptible* Intermediate* Resistant*
available
S S T I T
Penicillin 712 338 97 8 2 2 1
Erythromycin 712 331 95 1 0 16 5

*2016 CLSI breakpoints for penicillin (oral penicillin V) were used: susceptible, <0.06mg/L; intermediately resistant, 0.12-1mg/L; resistant, 22mg/L.




Discussion

Infantsandtheelderly experience the highestincidence ofinvasive
GAS infections in South Africa. Of the isolates characterized,
the majority were highly susceptible to first line antimicrobial
agents, penicillin and eryth-romycin. This was the first year of
active surveillance for invasive GAS and clinical laboratories are
encouraged to send all invasive GAS isolates meeting the case
definition to the NICD so that further phenotypic and geno-typic
characterisation can be performed. In 2020, clinical data will be
collected from persons with invasive GAS infections admitted to
our enhanced surveillance sites and molecular typing of all the
2019 and 2020 isolates will commence.

Group B Streptococcus
(Streptococcus agalactiae)

Results

One thousand and thirty-four cases of invasive Group B
streptococcal infections (GBS) were reported through the
GERMS-SA surveillance network, of which 347 (34%) isolates
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were received for further characterisation. Incidence for early
onset GBS (<7days) was 0.34 per 1 000 live births and 0.24 per 1
000 live births for late on-set (7-90 days) invasive disease (Table
21). Gauteng reported the highest incidence of early and late
onset GBS (0.65 and 0.47 per 1 000 live births), followed by the
Western Cape Province (046 and 0.36 per 1 000 live births)
(Table 21). In infants, invasive GBS incidence was 60 per 100 000
population and decreased rapidly by month of age (Figure 22a).
Whilst in persons >1 year of age, overall incidence of invasive
GBS was 0.74 per 100 000, peaking in those >64 years of age
(Figure 22b). In infants, most cases were isolated from blood
(472/574, 82%) or cerebrospinal fluid (91/574, 16%) (Table 22).
However, in persons >1 year of age blood (168/426, 39%) and
soft tissue (162/426, 38%) specimens were most frequent (Table
22). Disease occurred more frequently in females (569/995,
56%) than males. Of the specimens available for serotyping,
serotype Ill was the most predominant (166/321, 52%), followed
by serotype la (78, 24%) (Table 23). Serotypes Il and la were
the most predominant serotypes causing invasive disease in
early and late onset GBS (Figure 23). In per-sons >90 days of
age, invasive GBS was caused by serotypes lIl, la, Il and V (Figure
23). Ninety percent (283/316) of invasive GBS isolates were
susceptible to penicillin (MIC<0.12mg/l) and 95% (296/313)
were susceptible to gentamycin.

Table 21. Number of cases and incidence rates of invasive Group B Streptococcal disease reported to GERMS-SA by province

and age category*, South Africa, 2019, n=1 034**

Early onset (<7 days)

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

Province
(per 1000 I|ve (per 1000 Ilve (per 100 000
births) births) population)

Eastern Cape 0,15
Free State 1 0,23
Gauteng 137 0,65
KwaZulu-Natal 74 037
Limpopo 12 0,09
Mpumalanga 17 0,21
Northern Cape 1 0,04
North West 5 0,09
Western Cape 46 0,46
South Africa 320 0,34

0,12 047

6 013 9 0,32

99 047 186 1,24
43 0,21 78 0,7
11 0,09 12 0.2

12 0,15 8 0,18

2 0,08 4 0,32

5 0,09 2 0,05

36 036 96 1,42
227 024 426 0,74

*N=27 cases in infants >90 days and less than one year excluded from above. **Age unknown for n=34.




Figure 22A. Age-specific incidence rates* for laboratory-confirmed, invasive Group B Streptococcal disease in children <1
year of age, reported to GERMS-SA, South Africa, 2019, n=1 034 (n=574 in children <1 year, age unknown for n=34)

*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 22b: Age-specific incidence rates* for laboratory-confirmed, invasive Group B Streptococcal disease in persons >1
year of age, reported to GERMS-SA, South Africa, 2019, n=1 034 (n=426 in persons >1 year, age unknown for n=34)

*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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Table 22. Number and percentage of cases of invasive Group B Streptococcal disease reported to GERMS-SA by specimen type
and age category*, South Africa, 2019, n=1 034

Age <1 year Age >1 years
Site of specimen

Cerebrospinal fluid/brain 91 16 14 3
Blood 472 82 168 39
Skin and soft tissue 9 2 162 38
Genitourinary 0 0 45 11
Other** 2 0 37 9
Total 574 426

*Age unknown for n=34. **Other includes invasive specimens from bone, respiratory and gastrointestinal tracts.
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Table 23. Serotype distribution of invasive Group B Streptococcal disease reported to GERMS-SA by province, South Africa,

2019, n=1 034 (all ages)

Total isolates

Province

Eastern Cape 21 14
Free State 7 0
Gauteng 140 31 22
KwaZulu-Natal 34 12 35
Limpopo 16

Mpumalanga 12 2 17
Northern Cape 1 0 0
North West 2 0 0
Western Cape 111 30 27
South Africa 321 78 24
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In addition, there was one mixed Ill/la isolate from Free State, one mixed Ill/V from Western Cape, and three non-typeable (one from Gauteng and two from KwaZulu-Natal).

Figure 23. Numbers of cases of laboratory-confirmed, invasive Group B Streptococcal disease by serotype, reported to
GERMS-SA, South Africa, 2019, n=1 034 (isolates unavailable for 690 cases)
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Discussion

Incidence of early and late onset invasive GBS appears low,
however this may be due to decreased case ascertainment in
many areas of South Africa. Most invasive GBS in infants was
caused by serotypes Ill and la, although a range of serotypes
was found to be causing invasive GBS in other age groups. This
was the first year of active surveillance for invasive GBS and no
clinical data was collected. Clinical laboratories are encouraged
to send all GBS isolates meeting the GERMS case definition to
the NICDs so that further characterisation and sero-typing can
be done. In 2020, enhanced clinical surveillance will begin at
selected sites in order to report on risk factors predisposing to
invasive GBS and outcome following infection.

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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Results

Typhoid fever cases with Salmonella Typhi isolates from all
sample sites (therefore indicative of both invasive and non-
invasive disease) are reported in Table 24. Cases of enteric fever
(including typhoid fever (Salmonella Typhi) and paratyphoid
fever (S. enterica serotypes Paratyphi A, Paratyphi B and
Paratyphi C)) were highest in January, although there was no
marked seasonality (Figure 24). Sixty-seven percent of cases
were reported from two provinces: Gauteng (47/117, 40%) and
Western Cape (32/117, 27%). The number of isolates within
each age group is reported in Table 25, indicating that most
isolates are from patients in the 5 to 14 year age group (36/117,
31%), followed by the 25 to 34 year age group (22/117, 19%)
and the 0 to 4 year age group (21/117, 18%). Twenty percent
of isolates tested were resistant to ciprofloxacin, but all isolates
tested were susceptible to azithromycin (Table 26), following
CLSI guidelines. Two isolates of Salmonella Paratyphi A and
four isolates of Salmonella Paratyphi B were identified. No
isolates of Salmonella Paratyphi C were reported or identified.
No antimicrobial susceptibility testing was conducted on S.
enterica serotypes Paratyphi A or Paratyphi B isolates.

@)




Table 24. Number of invasive and non-invasive Salmonella Typhi cases reported to GERMS-SA, South Africa, 2019, n=117
(including audit reports, missing isolates, mixed and contaminated cultures).*

Eastern Cape 2 2
Free State 1 1

Gauteng 8 39
KwaZulu-Natal 3 14
Limpopo 2 3
Mpumalanga 1 7
Northern Cape 0 1

North West 1 1

Western Cape 5 27
Total 22 95

*Excluding Salmonella Paratyphi
Figure 24. Number of non-invasive and invasive cases of Salmonella Typhi (n=117) and Paratyphi (n=6) ® TYPHI

reported to GERMS-SA, by month of specimen collection, South Africa, 2019 (including audit reports PARATYPHI B
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Table 25. Number of Salmonella Typhi cases reported to GERMS-SA by age category, South Africa, 2019, n=117
(including audit reports, missing isolates, mixed and contaminated cultures).*

Age category (years) Salmonella Typhi cases

0-4 21
5-14 36
15-24 15
25-34 22
35-44 10
45 - 54 7
55 - 64 4
> 65 2
Total 117

*Excluding Salmonella Paratyphi

Table 26. Antimicrobial susceptibility test results for all Salmonella Typhi isolates received by GERMS-SA, South Africa, 2019,
ciprofloxacin, n=95 and azithromycin, n=104 (excluding audit reports, missing isolates, mixed and contaminated cultures).*

Antimicrobial agent Susceptible (%) Resistant (%)

Ciprofloxacin (n=95) 76 (80%) 19 (20%)
Azithromycin (n=104) 104 (100%) 0

*Excluding Salmonella Paratyphi




Discussion

Typhoid fever remains endemic in South Africa. Typhoid
outbreaks occurred in 2005-2006, but since then the number of
culture-confirmed typhoid fever cases annually has remained
stable at <150 cases per year. 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; clinical
index of suspicion and appropriate laboratory tests are critical
in identifying cases. Given the limitations of serological testing,
culture remains the gold standard for confirmation of disease.
Therefore, the prevailing clinician-testing behaviour heavily
influences the likelihood of detecting enteric fever cases.

Although this data may not reflect actual burden of disease,
numbers were comparable with previous non-outbreak years.
Although strict seasonality is not observed, as in previous years
the greatest number of cases were seen during January. The
age distribution of cases is also consistent with that reported
in previous years.

Greater numbers reported from Gauteng and Western Cape
provinces may reflect healthcare-seeking behaviour and
prevailing clinician-testing behaviour. The number of reported
SalmonellaTyphiisolatesis regarded asan underestimate and thus
incidence rates were not calculated. Although the proportion of
isolates showing resistance to ciprofloxacin (20%) is similar to the
previous year, this is of major concern. Salmonella Typhi should
routinely be tested against azithromycin, which is an alternative
treatment option, as ciprofloxacin resistance emerges. Continual
monitoring of resistance to these two antimicrobials has become
mandatory. Ceftriaxone may also be used as an alternative
therapy. Paratyphoid fever remains uncommon in South Africa,
accounting for 5% (6/117) of total enteric fever cases.
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Non-typhoidal Salmonella
enterica (NTS)

Results

Invasive disease does not appear to have a seasonal prevalence.
However, for non-invasive disease, increased numbers in the
earlier months of the year and a lower incidence in the winter
months reflects seasonality (Figure 25). This pattern is similar
to that of previous years. The number of cases of invasive and
non-invasive disease by province is shown in Table 27. Three
provinces reported the highest numbers of cases of invasive
disease: Gauteng (313/825, 38%), Western Cape (129/825, 16%)
and KwaZulu-Natal (127/825, 15%). The same three provinces
also reported the highest numbers of cases of non-invasive
disease: Gauteng (968/2 437, 40%), KwaZulu-Natal (446/2 437,
18%), and Western Cape (374/2437, 15%).The number of cases
of invasive and non-invasive disease, by age group, is shown in
Table 28. Non-invasive disease was highest in children under
five years of age (710/2 437, 29%); invasive disease was likewise
most common in children under five years of age (209/825,
25%). Most invasive isolates were identified from blood cultures
(92%, 763/825), although isolates were frequently identified
from both blood culture and another site, including stool and
other normally-sterile sites (Table 29). All isolates referred to the
Centre for Enteric disease were serotyped; this included isolates
submitted as part of routine laboratory-based surveillance as
well as isolates submitted for outbreak investigation purposes.
Although over 100 serotypes were identified, two serotypes
accounted for 66% of the cases: S. Enteritidis (938/2 062, 45%)
and S. Typhimurium (431/2 062, 21%). The next most common
serotypes were S.[sangi, S. Infantis, S. Heidelberg, and S. Newport
(Table 30). Proportions of the serotypes differed among
provinces (Figure 26). S. Enteritidis was the most common
serotype in all provinces except for Eastern Cape Province, where
S. Typhimurium was predominant. Antimicrobial susceptibility
testing was not routinely performed, but offered on request.

Figure 25. Number of non-invasive (n=2 437) and invasive (n= 825) cases of non-typhoidal Salmonella reported to GERMS-
SA, by month of specimen collection, South Africa, 2019 (including audit reports).
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Table 27. Number of invasive and non-invasive non-typhoidal Salmonella cases reported to GERMS-SA, by province, South
Africa, 2019, n= 3 262 (including audit reports, missing isolates, mixed and contaminated cultures).

. Non-i ive, -typhoidal Sal 1/l . .

Eastern Cape 196 91
Free State 134 33
Gauteng 968 313
KwaZulu-Natal 446 127
Limpopo 67 31
Mpumalanga 112 25
Northern Cape 29 32
North West 111 44
Western Cape 374 129
Total 2437 825

Table 28. Number of cases of invasive and non-invasive non-typhoidal Salmonella reported to GERMS-SA by age category,
South Africa, 2019, n=3 262 (including audit reports, missing isolates, mixed and contaminated cultures).

Non-typhoidal Salmonella cases
Age category (years)

0-4 710 209
5-14 269 30
15-24 164 38
25-34 264 136
35-44 323 165
45-54 229 106
55-64 204 72
> 65 274 69
Total 2437 825

Table 29. Number of non-typhoidal Salmonella cases reported to GERMS-SA by primary anatomical site of isolation*, South
Africa, 2019, n=3 262 (including audit reports, missing, mixed and contaminated cultures).

Specimen || %

CSF 15 1
Blood culture 763 23
Stool 2087 64
Other 397 12
Total 3262 100

*Many cases had multiple isolates of the same serotype, including those with isolates from an invasive site of origin and a second isolate from stool, or isolates from two
different normally-sterile sites.




Table 30. Commonest invasive and non-invasive non-typhoidal Salmonella serotypes by province, South Africa, 2019, n=2062
(excluding audit reports, missing isolates, mixed and contaminated cultures).

25 74 9 3 4 6

Eastern Cape

Free State 56 25
Gauteng 418 158
KwaZulu-Natal 185 35
Limpopo 16 13
Mpumalanga 26 10
Northern Cape 13 10
North West 42 19
Western Cape 157 87
Total 938 431

0 0 3 1
24 24 22 2
0 14 6 26
12 0 2 0
2 2 1 1
0 0 0 0
1 0 2 0
1 4 3 7
49 47 43 43

Figure 26. Proportions of the most common non-typhoidal Salmonella serotypes by province, South Africa, 2019.
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Discussion

Non-typhoidal salmonellosis is usually foodborne, in which
case patients typically present with gastroenteritis. Invasive
disease is usually associated with HIV-infection or the presence
of other risk factors. As in previous years, seasonal prevalence
was noted for non-invasive disease but not for invasive disease.
Greater numbers reported from Gauteng and Western Cape
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Province

provinces may reflect healthcare seeking behaviour and
prevailing clinician testing behaviour. Children under 5 years of
age bear the highest burdens of both non-invasive and invasive
salmonellosis. 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.




Shigella species

Results

The highest number of shigellosis cases for 2019 occurred
in January through March (Figure 27). This is in keeping with
the seasonal pattern noted in previous years. The primary
manifestation of disease due to Shigella is non-invasive
dysentery or diarrhoea, although invasive disease cases
continue to occur (Table 31). Sixty-five percent of cases were
reported from two provinces: Gauteng (438/1 197, 37%) and
Western Cape (334/1 197, 28%). The predominant burden of
non-invasive disease is in the under-five-years age group (447/1
164, 38%) followed by the 5 to 14 years age group (214/1 164,
18%) — Table 32.The proportion of invasive shigellosis cases was

slightly lower than previous years (n=33), and the number of
cases was highest among three age groups: under five years
(7/33,21%), 25 to 34 years (7/33, 21%) and 35 to 44 years (8/33,
24%). All isolates referred to the Centre for Enteric disease were
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
61% of the cases: S. sonnei (269/866, 31%) and S. flexneri type
2a (258/866, 30%). The next most common serotypes were S.
flexneri type 1b, S. flexneri type 3a and S. flexneri type 6 (Table
33). Proportions of the serotypes differed among provinces
(Figure 28). The predominant serotype differed among
provinces; S. sonnei and S. flexneri type 2a predominated in four
provinces each, and S. flexneri type 1b predominated in one
province. Antimicrobial susceptibility testing was not routinely
performed, but offered on request.

Figure 27. Number of non-invasive and invasive Shigella cases reported to GERMS-SA, by month of specimen collection,

South Africa, 2019, n =1 197 (including audit reports).

c Qo = = >
© Q. ©
© (7] = =

[

160
140
120
100

80

o)
O

Number of cases

N b
o O

0

M

c —
S 3

-

Invasive
Non-invasive

> ]
[e] ]

P

o a s
=] [ 3

A
S
D

Month of sample collection

Table 31. Number of invasive and non-invasive Shigella cases reported to GERMS-SA by province, South Africa, 2019, n=1 197
(including audit reports, missing isolates, mixed and contaminated cultures).

Non-invasive Shigella Invasive Shigella

Eastern Cape
Free State
Gauteng
KwaZulu-Natal
Limpopo
Mpumalanga
Northern Cape
North West
Western Cape
Total

159
51
427
103
26
33

30
323

1164

1
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33




Table 32. Number of invasive and non-invasive Shigella cases reported to GERMS-SA by age category, South Africa, 2019, n=1
197 (including audit reports, missing isolates, mixed and contaminated cultures).

Age Category (years)

0-4

5-14
15-24
25-34
35-44
45-54
55-64
> 65

Total

447

214
70
105

1164

Shigellosis Cases
Non-invasive | vese

Table 33. Commonest invasive and non-invasive Shigella serotypes by province, South Africa, 2019, n=866 (excluding audit
reports, missing isolates, mixed and contaminated cultures).
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Province

Eastern Cape
Free State
Gauteng
KwaZulu-Natal
Limpopo
Mpumalanga
Northern Cape
North West
Western Cape
Total

11
91

oo N

258

Figure 28. Proportions of the most common Shigella serotypes by province, South Africa, 2019.
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Discussion

Although Shigella infection has been associated with
waterborne outbreaks in South Africa, person-to-person
transmission also plays an important role. Children under five
years of age bear the highest burden of shigellosis. Invasive
disease appears to be decreasing. S. sonnei and S. flexneri type
2a were the predominant serotypes, in keeping with previous
years. Provincial differences in serotype proportions might
reflect local transmission dynamics or undetected outbreaks,
and require further investigation.

Rifampicin-susceptible
Tuberculosis

Results

In 2019, 507 participants were recruited and had sputum samples
submitted. Valid drug susceptibility results for INH were available
for 341 isolates, for which 335 completed CRFs were available
for analysis. Participants enrolled, were from five provinces

Table 34. Comparison of risk factors by INH resistance

(Eastern Cape, Gauteng, KZN, Mpumalanga and North West).
Majority of participants were male (54%). Sixty eight percent of
the patients were HIV positive. Sixty-five percent were already
on ART. Twenty percent reported to have at least one episode
of previous TB infection, and five per-cent reported having
two or more episodes of previous TB. Sixteen percent reported
to have lived with a per-son diagnosed with TB in the last 12
months. Majority of the contacts (83%) were screened for TB, of
which 60% tested positive for TB. Less than half (46%) completed
treatment. Table 34 shows the comparison of risk factors by
INH resistance. Forty sputum samples were rejected either due
to having leaked at the time of receiving at the lab or due to
insufficient volume. Cultures were negative in 20% (103/507)
and 4% (23/507) were contaminated, precluding further analysis.
Majority of samples received were from Gauteng (38%), followed
by North West (21%), Eastern Cape (20%), Kwa-Zulu Natal (14%)
and Mpumalanga (7%). Thirty-two of these were isoniazid mono
resistant (IMR), 81% were smear positive. North West had the
highest prevalence (14.1%), fol-lowed by Eastern Cape (10.7%),
Kwa-Zulu Natal (8.9 %), Mpumalanga (8.3%) and Gauteng (7.0%).
The overall IMR prevalence was 9:4% [95% Cl: 6.1 - 13.0%)]. Only
five participants reported to taking TB preventative therapy, none
of these participants had INH Resistance.

All lab results 309 (91)
Patients with CRFs 303 (90)
Gender
Male 168 (54)
Female 137 (44)
Unknown 4(1)
Age Category (n=338)
<20 years 6(2)
20-34 years 124 (40)
35-49 years 111 (36)
50+ years 66 (22)
Province (n=333)
Eastern Cape 58(19)
Gauteng 119 (40)
KwaZulu-Natal 41 (14)
Mpumalanga 22(7)
North West 61 (20)
Education (completed) (n=337)
None 22(7)
Primary 140 (46)
Secondary 130 (43)
Tertiary 13 (4)
Employment (n=337)
Full-time 41 (13)
Part-time 23 (8)
Self-employed 4(1)
Unemployed 237 (78)

32(9)
32(10) 335
14 (44) 182 (53) 0,505
18 (56) 155 (45)
0(0) 4(2)
3(10) 9(3) 0,03
7(23) 131 (39)
15 (48) 126 (37)
6(19) 72 (21)
7(22) 65 (20) 0,589
9(28) 128 (38)
4(13) 45 (14)
2(6) 24.(7)
10 (31) 71 (21)
0,785
1(3) 23 (7)
16 (50) 156 (46)
13 (41) 143 (42)
2(6) 5(5)
0,206
3(9) 44 (13)
1(3) 23 (7)
2(6) 6(2)
26 (81) 263 (78)




0,171

Healthcare worker (n=337)
No
Yes
Miner (ever) (n=336)
No
Yes
Prisoner (ever) (n=337)
No
Yes
Alcohol frequency (n=337)
Never/<1 month
1-4 times per month
>1 per week
Smoking (n=337)
Former smoker
Never
Smoker
Recreational Drug Use (n=336)
No
Yes
HIV status (n=337)
Negative
Positive
Unknown
Previous TB episodes
None
1
>=2
Previous IPT (n=231)
No
Yes
Lived with someone with TB (n=337)
No
Yes

Unknown

Discussion

299 (98)
6(2)

269 (88)
36 (12)

49 (16)
24 (8)
232 (76)

51(17)
153 (50)
101 (33)

267 (89)
37(12)

83(27)
210 (69)
12 (4)

233 (75)
63 (21)
13 (4)

204 (98)
502)

251(82)
52(17)
2(1)

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, and it encouraging seeing that most
patients were already part of the ARV program. Number of
participants on TB preventative therapy (TPT) was extremely
low, only five of the 232 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 (9.4%) is higher than what was
found in the National TB drug resistant survey 2012-2014 (5-
8%), and higher than that observed last year (5%). The North
West province continues to be the province with the highest
IMR rate and continuous monitoring is important. It is also

30 (94) 329 (98)
2(6) 8(2)
0,236
32 (100) 317 (94)
0(0) 19 (6)
0,544
28 (87) 297 (88)
4(13) 40(12)
309 52 (15) 0,643
3(9) 27 (8)
23(82) 258 (77)
8 (25) 59 (18) 0,109
19 (59) 172 (51)
5(16) 106 (31)
0,098
31(97) 298 (89)
1(3) 38(11)
0,678
10 (31) 93 (28)
22 (67) 232 (68)
0(0) 12.(4)
0,768
24 (75) 257 (75)
6(19) 63 (20)
2(6) 15(5)
0,603
22 (100) 226 (98)
0 5(2)
0,101
29 (91) 280 (83)
2(6) 54 (16)

13) 3(1)

interesting to note the high smear positivity rate of IMR cases,
which is indicative of transmission, particularly in the North
West province. No significant risk factor for INH resistance was
detected. A large proportion of patients exposed to TB were
screened, however, completion of those testing positive for
TB is poor. This indicates a gap in care cascade that requires
strengthening. The high prevalence of smoking, which is a
known risk factor for TB, is an important health issue that is often
overlooked leading to poor lung health and increased long-
term susceptibility to TB and other infections. A large proportion
of participants were unemployed (78%), an underappreciated
factor that impacts 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.
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Syndromic surveillance
Diarrhoeal surveillance

Introduction

In South Africa, the <5 year mortality per 1 000 live births
has decreased from 79 in 2004 to 40 in 2012; a remarkable
achievement. In children <5 years, diarrhoea and pneumonia
are usually the major drivers of mortality in this age group
although the diarrhoeal mortality rate has decreased since
2008. However, diarrhoea was still responsible for an estimated
10.2 - 5.9% of deaths in children <5 years in 2015 and regional
pockets of mortality exist; the proportion of deaths attributed
to diarrhoea in Mpumalanga was 24% in 2012 (1).

Large scale diarrhoeal disease studies showed that rotavirus
was the most important cause of diarrhoea in children <2 years
(2, 3, 4). In order to combat rotavirus disease in South Africa,
a vaccine was introduced into the immunization program in
August 2009. Impact studies have shown a decrease in both
rotavirus-specific (54-58% reduction in children < 5 years (5) and
all-cause diarrhoea (45-65% reduction in children <12 months
and 40-50% reduction in children 13-24 months (6) in South
Africa. The rotavirus vaccine is estimated to have contributed to
a 30% decline in overall diarrhoeal mortality (7).

Despite successful introduction of the rotavirus vaccine and
improvements in access to safe water and sanitation, acute
diarrhoeal diseases were still responsible for 15% of hospital
admissions in children <5 years at a tertiary hospital in South Africa
(8). The incidence of diarrhoeal diseases for 2016 (612 per 100 000)
was 58% lower than the 2006-2008 (pre-vaccine introduction) rates
(1 470 per 100 000 (8). In addition, diarrhoeal mortality decreased
from 3.5% to 2.9% during the same periods at this site (8).

As diarrhoeal diseases still contribute to <5 mortality and there
are gaps in our knowledge around the burden in individuals
>5 years and vulnerable groups including children with severe
acute malnutrition, men who have sex with men, the elderly and
immunocompromised people, research on diarrhoeal diseases
needs to continue. Furthermore, continuous monitoring of
rotavirus in children <5 years is required to ensure that the
vaccine formulation and the immunisation program are

functioning optimally and to identify any rotavirus strains that
may escape vaccine protection.

Methods

In 2019, diarrhoeal disease surveillance was conducted at three
sentinel sites, including: Chris Hani Baragwanath Academic
Hospital (CHBAH, Gauteng Province), Dr George Mukhari
Hospital (DGM, Gauteng/North West Province border) 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 and enteric virus
screening. Specimens from CHBAH and PNH were screened at
the Centre for Enteric Diseases, NICD for rotavirus (commercial
EIA and standardised characterisation protocols) and other
enteric viruses. Specimens from DGM were screened at the
MRC-Diarrhoeal Pathogens Research Unit laboratory at Sefako
Makgatho Health Sciences University for rotavirus using the
same standardised protocols.

Data from a companion surveillance program (African Network
for improved Diagnostics, Epidemiology and Management of
Common Infectious Agents (ANDEMIA); investigating diarrhoeal
diseases in all ages) was included in the analysis due to the
limited cases enrolled at GERMS-SA sites.

Results

A total of 153 stool specimens were screened in 2019 with 11%
(17/153) positive for rotavirus. An additional 417 specimens from
ANDEMIA sites were screened in 2019 with a similar rotavirus
prevalence of 12% (49/417). Rotavirus detection peaked in July
with a maximum detection rate of 45% (5/11; Figure 29). A total
of 60 rotavirus-positive strains were genotyped, with G3P[8]
(65%; 39/60) predominant and other strains (G1P[8], G12P[6],




G2P[4], G8P[4], G8P[8], G8P[6]) detected at lower levels.
A total of 577 specimens were also screened for other enteric
viruses and the following were detected: norovirus genogroup

Figure 29. Number of stools tested for rotavirus and detection rate by week
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Discussion

The rotavirus detection rate for 2019 (12%) was similar to 2018
(11%) and lower than the 19% noted in 2017. The G3P[8] strains
that were frequently detected in 2019 have been circulating
in South Africa since 2015 and were also the predominant
strains in 2018 and 2016. The frequency of rotavirus genotype
distribution simply reflects the changing and unpredictable
nature of rotavirus genotype circulation, with no rotavirus
genotype/s independently associated with increased severity
having been identified as yet.
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Discussion
GERMS-SA;  a  valuable  laboratory-based  surveillance

programme, continues to report pathogen-specific trends.
For enhanced sentinel surveillance, our surveillance officers
completed 72% of case report forms by interview, reaching the
target of 70%. Training and auditing of our surveillance officers
data quality is continually done to improve that aspect. Even
though the isolate submission and viability have increased, we
still urge the labora-tories to continue sending isolates.

Opportunistic infections: Between 2018 and 2019, the
laboratory-confirmed cryptococcosis incidence risk re-mained
stable in all provinces. The peak incidence for men and women
was in the age group of 35-39 years; however men recorded
the highest incidence risk. Where we had HIV information,
(n=1 461), 97% were HIV sero-positive. Of 1 422 patient
infected with HIV, 969/1 360 (71%) had previously received
antiretroviral treatment or were on ART at the time of diagnosis
of cryptococcal disease. Patients still come into hospital with a
low CD4 count and the in-hospital case-fatality rate continues
to be high (34%). Rifampicin-susceptible TB surveillance looks
at risk factors for TB as well as INH mono-resistance. From 5
provinces (n=507) data showed majority of participants were
male (54%), almost 70% of the patients were HIV positive, 65%
already on ART and only five of the 232 HIV positive participants
on TB preventative therapy (TPT). Completion of those testing
positive for TB was poor. Smoking continues to be a high risk
factor for TB. INH mono-resistance is <10%.

Vaccine-preventable diseases: The 2019 data continue to
monitor trends in IPD, Hib post-EPI vaccine introduction of
PCV13 and Hib booster (2009). Hib disease remains low, infants
being the most affected with Hib and non-typeable disease
(HNT). Hib isolates were more likely than HNT isolates to be
found in CSF than blood. Non-typeable disease is highest in
infants. Hib-disease in children may be vaccine failures. For
those that had clinical information from ESS, 27% (36/110) died
in hospital and the median time to death was within one day
of admission. Fifty four percent (53/98) of patients had some
predisposing condition other than HIV. Please remember that
Hib is a notifiable medical condition. IPD incidence remains
stable across all age categories, peaks in infants and again after
age 25 vyears. HIV-infection, infant HIV-exposure and history
of smoking remain important risk factors for IPD and the
overall case-fatality was 33%. Penicillin and ceftriaxone non-
susceptibility remains unchanged. Clinicians should remember
to check the vaccine status of children and remember to give
catch-up doses.
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In 2019, active surveillance for invasive GBS was introduced
and no clinical data collected. Incidence of early and late onset
invasive GBS disease appears low with Gauteng reporting
highest incidence (0.65 and 0.47 per 1 000 live births) followed
by Western Cape (0.46 and 0.36 per 1 000 live births). Disease
occurred more frequently in females and most isolates in infants
were from blood (472/574, 82%) or cerebrospinal fluid (91/574,
16%) with serotypes lll and la being most predominant. Ninety
percent of invasive GBS isolates were susceptible to penicillin
and 95% susceptible to gentamycin.

Epidemic-prone diseases: (Notifiable medical conditions):
The incidence of meningococcal disease in 2019 remained low
with no outbreaks detected; WC having the highest rate and
serogroup B being the predominant serogroup (36/94; 38%).
High-dose penicillin is still being recommended as the drug
of choice for therapy for confirmed meningococcal disease,
although penicillin non-susceptibility was 26%; all were
susceptible to 3rd generation cephalosporin and ciprofloxacin.
Of 38 patients from our ESS, 31 had outcome information. The
case fatality rate was 19% (6/31).

We received 34% (363/1 060) of isolates from the active invasive
GAS surveillance since initiation in 2019. Incidence was highest
in infants followed by those aged >64 years occurring mostly
in males. Forty-six percent of cases were identified on blood
culture, followed by 41% from skin and soft tissue specimens
with the majority being highly susceptible to first line
antimicrobial agents, penicillin and erythromycin.

The diagnosis of typhoid fever remains challenging and
although the data may not reflect actual burden of dis-ease,
numbers were comparable with previous non-outbreak years.
For Salmonella Typhi, azithromycin is an alternative treatment
option since the emergence of ciprofloxacin resistance;
continual monitoring of resistance to these two antibiotics
has become mandatory. Paratyphoid fever remains rare in
South Africa accounting for 5% of total enteric fever cases.
Non-typhoidal salmonellosis may be foodborne or may be
associ-ated with HIV-infections and seasonal prevalence was
not noted for invasive disease. The proportion of invasive
shigellosis cases was slightly lower than previous years; even
though Shigella infections are associated with water-borne
outbreaks in South Africa, person-to-person transmission also
plays an important role.




Healthcare-associated infections: CRE numbers increased in
2018 and 2019 with the proportion of male cases greater than
females. Highest proportion of sentinel site cases were from
Gauteng Province (64%) followed by KwaZulu-Natal (20%). A shift
to CPE mediated by OXA-48 & variants was noted. Acinetobacter
baumannii num-bers show an increase in 2019, particularly in
KwaZulu-Natal province. Highest AB bacteraemia was noticed in
infants less than one year of age. The susceptibility to different
antibiotics classes is extremely low.

Diarrhoeal surveillance: In 2019, rotavirus detection rate was
12% similar to 2018 and still much lower than pre-vaccine era;

peaked in July with maximum rate of 45%. The G3PI[8] strains
which have been circulating in South Africa since 2015 and
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predominant in 2018 and 2016,were frequently detected in
2019. However, no rotavirus genotype has been associated with
increased severity and genotype frequency distribution simply
reflects the changing and unpredictable nature of rotavirus
genotype circulation globally. The limited number of specimens
screened for enteric viruses as well as the limited sites surveyed
makes it difficult to draw any conclusions regarding the
prevalence of the other enteric viruses detected. However, a
substantial decline in norovirus Gll detection was noted in 2019
compared to 2018 (from 19% in 2018 to 11% in 2019). Sapovirus
detection also decreased compared to 2018 (3% in 2019
compared to 6% in 2018). The prevalence of adenovirus (22%)
was higher than 2018 and astrovirus prevalence also increased
(3% in 2018 compared to 7% in 2019).

4
2

§ - ) ®. A
o @ o E® i
~Nd ~d

5. Lo SW, Gladstone RA, van Tonder AJ, Lees JA, du Plessis M,
Benisty R, Givon-Lavi N, Hawkins PA, Cornick JE, Kwambana-
Adams B, Law PY,Ho PL, Antonio M, Everett DB, Dagan R, von
Gottberg A, Klugman KP, McGee L, Breiman RF, Bentley SD,
Global Pneumococcal Sequencing Consortium AW, Corso
A, Davydov A, Maguire A, Pollard A, Kiran A, Skoczynska A,
Moiane B, Beall B, et al. Pneumococcal lineages associated
with sero-type replacement and antibiotic resistance in
childhood invasive pneumococcal disease in the post-
PCV13 era: an international whole-genome sequencing
study. Lancet Infect Dis 2019 July;19:759-7609.

6. van Tonder AJ, Gladstone RA, Lo SW, Nahm MH, du Plessis
M, Cornick J, Kwambana-Adams B, Madhi SA, Hawkins PA,
Benisty R, Dagan R, Everett D, Antonio M, Klugman KP, von
Gottberg A, Breiman RF, McGee L, Bentley SD. Putative
novel cps loci in a large global collection of pneumococci.
Microb Genomics 2019 Ju-ly;5.

7. Meiring S, Cohen C, de Gouveia L, du Plessis M, Kularatne
R, Hoosen A, Lekalakala R, Lengana S, Seetharam S, Naicker
P, Quan V, Reubenson G, Tempia S, von Mollendorf C,
von Gottberg A, Black J, Pearce V, Hoosen A, Kleinhans V,
Karstaedt A, Maluleka C, Verwey C, Feldman C, Moore D,
Reubenson G, Swe Swe Han K, Wadula J, Nel J, Lindeque
K, et al. Declining Incidence of Invasive Meningococcal
Disease in South Africa: 2003-2016. Clin Infect Dis 2019
August; 69(3):495-504.

8. Kleynhans J, Cohen C, McMorrow M, et al. Can
pneumococcal meningitis surveillance be used to assess
the impact of pneumococcal conjugate vaccine on total
invasive pneumococcal disease? A case-study from South
Africa, 2005-2016. Vaccine 2019 September;37:5724-30.




Mohale T, Wolter N, Allam M, Nzenze SA, Madhi SA, du
Plessis M, von Gottberg A.Genomic differences among
carriage  and invasive nontypeable pneumococci
circulating in South Africa. Microb Genom. 2019 Oct 16.
doi: 10.1099/mgen.0.000299. [Epub ahead of print].

Loyse A, Burry J, Cohn J, Ford N, Chiller T, Ribeiro |, Koulla-
Shiro S, Mghamba J, Ramadhani A, Nyirenda R, Aliyu S,
Wilson D, Le T, Oladele R, Lesikari S, Muzoora C, Kalata
N, Temfack E, Mapoure YN, Sini V, Chanda D, Shimwela
M, Lakhi S, Ngoma J, Gondwe L, Perfect C, Shroufi A,
Andrieux-Meyer |, Chan AK, Schutz C, Hosseinipour M, van
der Horst C, MD; Klausner JD, Boulware DR, Heyderman R,
Lalloo D, Day J, Jarvis JN, Rodrigues M, Jaffar S, Denning
D, Migone C, Doherty M, Lortholary O, Dromer F, Stack M,
Molloy SF, Bi-canic T, van Oosterhout JJ, Mwaba P, Kanyama
C, Kouanfack C, Mfinanga S, Govender NP, Harrison TS.
Leave no-one behind: Responding to new evidence and
guidelines for the management of cryptococcal meningitis
in low- and middle-income countries. Lancet Infect Dis.
2019 Apr;19(4):e143-e147. pii: 5S1473-3099(18)30493-6. doi:
10.1016/51473-3099(18)30493-6.

Wake RM, Govender NP, et al. Cryptococcal-related
mortality despite fluconazole pre-emptive treatment in a
cryptococcal antigen (CrAg) screen-and-treat programme.
Clin Infect Dis 2019 Jun 8. pii: ciz485. doi: 10.1093/cid/
Ciz485.

Bongomin F, Govender NP Chakrabarti A, Robert-
Gangneux F, Boulware DR, Zafar A, Oladele RO, Richard-son
MD, Gangneux JP, Alastruey-lzquierdo A, Bazira J, Boyles TH,
Sarcarlal J, Nacher M, Obayashi T, Woro-dria W, Pasqualotto
AC, Meya DB, Cheng B, Sriruttan C, Muzoora C, Kambugu
A, Rodriguez Tudela JL, Jor-dan A, Chiller TM, Denning
DW. Essential in vitro diagnostics for advanced HIV and
serious fungal diseases: international experts’ consensus
recommendations. Eur J Clin Microbiol Infect Dis. 2019 Jun
7.doi: 10.1007/510096-019-03600-4.

Biswas C, Wang Q, van Hal SJ, Eyre DW, Hudson B, Halliday
CL, Mazsewska K, Kizny Gordon A, Lee A, Irinyi L, Heath
CH, Chakrabarti A, Govender NP, Meyer W, Sintchenko V,
Chen SC. Genetic Heterogeneity of Australian Candida
auris Isolates: Insights From a Nonoutbreak Setting Using
Whole-Genome Sequencing. Open Forum Infect Dis.
2020;7(5):0faa158. Impact factor 3.371

Magobo RE, Lockhart SL, Govender NP. Fluconazole-
resistant Candida parapsilosis strains with a Y132F
substitution in the ERG11 gene causing invasive infections
in a neonatal unit, South Africa. Mycoses. 2020;63(5):471-
477. 5-year impact factor 2.824

Naicker SD, Mpembe RS, Maphanga TG, Zulu TG, Desanto
D, Wadula J, Mvelase N, Maluleka C, Reddy K, Dawood
H, Maloba M, Govender NP; for GERMS-SA. Decreasing
fluconazole susceptibility of clinical South African
Cryptococcus neoformans isolates over a decade. PLOS
Negl Trop Dis. 2020;14(3):e0008137. 5-year impact factor
4718

Magobo R, Mhlanga M, Corcoran C, Govender NP. Multi-
locus sequence typing of azole-resistant Candida auris
strains, South Africa. S Afr J Infect Dis 2020;35(1):a116.

20.

21.

22.

23.

24.

25.

5-year impact factor unavailable

Quan VC, Toro-Silva S, Sriruttan C, Chetty V, Chihota V,
Candfield S, Vassall A, Grant AD, Govender NP. Pathways to
care and outcomes among hospitalised HIV-seropositive
persons with cryptococcal meningitis in South Africa. PLoS
One. 2019;14(12):e0225742. 5-year impact factor 3.337

van Schalkwyk E, Mpembe RS, Thomas J, Shuping L,
Ismail H, Lowman W, Karstaedt AS, Chibabhai V, Wadu-la J,
Avenant T, Messina A, Govind CN, Moodley K, Dawood H,
Ramjathan P, Govender NP; GERMS-SA. An epidemiological
shift in candidemia driven by Candida auris: national
laboratory-based surveillance in South Africa, 2016-2017.
Emerg Infect Dis 2019; 25(9):1690-99. 5-year impact factor
7.152

Thomas J, Govender N, McCarthy KM, Erasmus LK, Doyle
TJ, Allam M, Ismail A, Ramalwa N, Sekwadi P, Ntshoe
G, Shonhiwa A, Essel V, Tau N, Smouse S, Hlengiwe M,
Ngomane M, Disenyeng B, Page NA, Goven-der NP, Duse
AG, Stewart R, Thomas T, Mahoney D, Tourdjman M, Disson
O, Thouvenot P, Myléne B, Mau-ry M, Leclercq A, Lecuit M,
Smith A, Blumberg LH. Outbreak of Listeriosis in South
Africa Associated with Processed Meat. New Engl J Med
2020;382(7):632-643. 5-year impact factor 70.331

Hoving JC, Brown GD, Gémez BL, Govender NP, Limper AH,
May RC, Meya DB, the Working Group from the Workshop
on AlDS-related Mycoses. AlDS-Related  Mycoses:
Updated Progress and Future Priorities. Trends Microbiol.
2020;28(6):425-428. 5-year impact factor 12.097

Shroufi A, Govender NP, Meintjes G, Black J, Nel J, Moosa MS,
Menezes C, Dawood H, Wilson D, Duran LT, Ajose O, Murphy
RA, Harrison T, Loyse A, Ruffell C, Van Cutsem G. Time to
embrace access programmes for medicines: lessons from
the South African flucytosine access programme. Int J
Infect Dis. 2020,95:459-461. 5-year impact factor 3.315
Oladele R, Akase IE, Fahal A, Govender NP, Honigl M,
Gangneux JP, Chiller TM, Denning DW, Cornely OA and
Chakrabarti A. Bridging the knowledge gap on mycoses in
Africa; setting up a Pan-African Mycology Working Group.
Mycoses. 2020 Mar;63(3):244-249. 5-year impact factor
2.824

Govender NP, Meintjes G, Mangena P, Nel J, Potgieter S,
Reddy D, Rabie H, Wilson D, Black J, Boulware D, Boyles
T, Chiller T, Dawood H, Dlamini S, Harrison T, Ive P. Jarvis
J, Karstaedt A, Madua M, Menezes C, Moosa M, Motlekar
Z, Shroufi A, Stacey S, Tsitsi M, van Cutsem G, Variava E,
Venter M, Wake R. Southern African HIV Clinicians Society
guideline for the prevention, diagnosis and management
of cryptococcal dis-ease among HIV-infected persons:
2019 update. S Afr J HIV Med. 2019;20(1):1-16. 5-year
impact factor 1.029.

Dramowski A, Velaphi S, Reubenson G, Bekker A, Perovic
O, Finlayson H, Duse A, Rhoda NR, Govender NP. National
Neonatal Sepsis Task Force launch: Supporting infection
prevention and surveillance, outbreak in-vestigation and
antimicrobial stewardship in neonatal units in South Africa.
S Afr Med J 2020;110(5):360-363. 5-year impact factor 2.003
Essel V, Tshabalala K, Ntshoe G, Mphaphuli E, Feller G,
Shonhiwa AM, McCarthy KM, Ismail H, Stasheim W, Lowe




206.

27.

28.

29.

30.

M, Perovic O, Hlonipho M, Govender NP. A multisectoral
investigation of a neonatal unit outbreak of Klebsiella
pneumoniae bacteraemia at a regional hospital in Gauteng
province, South Africa. S Afr Med J 2020. In press. 5-year
impact factor 2.003

Ismail H, Lowman W, Govind CN, Swe Swe-Han K, Maloba
MRB, Bamford C, Perovic O. Surveillance and comparison of
antimicrobial susceptibility patterns of ESKAPE organisms
isolated from patients with bacte-raemia in South
Africa, 2016 — 2017. S Afr Med J 2019;109(12):934-940.
https://doi.org/10.7196/SAMJ.2019.v109i12.14079
Singh-Moodley A, Strasheim W, Mogokotleng R, Ismail
H, Perovic O. Unconventional SCCmec types and low
prevalence of the Panton-Valentine Leukocidin exotoxin
in South African blood culture Staphylococcus aureus
surveillance isolates, 2013-2016.PloS ONE 14 (11):
€0225726. https://doi.org/10.1371/journal. pone.0225726
Singh-Moodley A, Allam M, Ismail H, Perovic O, Strasheim
W, Mtshali S, Ismail A.Complete Genome Sequence of a
Staphylococcus aureus Isolate from a Nasopharyngeal
Swab from a Mine Worker in South Afri-ca. Microbiol
Resour Announc. 2019 Dec 12;8(50). pii: e01075-19. doi:
10.1128/MRA.01075-19

Perovic, Ismail H, Quan. Bamford, Nana.T, Chibabhai.V,
Bhola.P, Ramjathan.P, Swe Swe-Han K, Wadula.J, Whitelaw.
ASmith.M, Mbelle. Nontombi, Singh-Moodley.A, for GERMS-
SA. Carbapenem-resistant Entero-bacteriaceae in patients
with bacteraemia at tertiary hospitals in South Africa,
2015 to 2018. European Journal of Clinical Microbiology
& Infectious Diseases https://doi.org/10.1007/510096-020-
03845-4; Pub-lished online 02/03/2020

Myeongjin Choi, Nicolas Hegerle, Joseph Nkeze, Shaichi
Sen, Sanchita Jamindar, Shamima Nasrin, Sunil Sen,
Jasnehta Permala-Booth, James Sinclair, Milagritos D. Tapia,
J K. Johnson, Sylla Mamadou, Joshua T. Thaden, Vance
G. Fowler, Ana Aguilar, Enrique Teran, Dominique Decre,
Florence Morel,Karen A.Krog-felt, Annelie Brauner, Efthymia
Protonotariou, Eirini Christaki, Yuichiro Shindo, Yi-Tsung
Lin, Andrea L. Kwa, Sadia Shakoor, Ashika Singh-Moodley,
Olga Perovic, Jan Jacobs, Octavie Lunguya, Raphael
Simon, Alan S. Cross and Sharon Tennant. The Diversity

31.

32.

33.

34.

of Lipopolysaccharide (O) and Capsular Polysaccharide
(K) Antigens of Invasive Klebsiella pneumoniae in a
Multi-Country Collection. Front. Microbiol. | doi: 10.3389/
fmicb.2020.01249

Ismail.H, 1 BSc, BSc Hons, PhD, MPH; Lowman.W,2,3,4 MB
BCh, FC Path (SA) (Microbiol), MMed (Microbiol); Govind.
CN,5,6 MB ChB, FC Path (SA) (Microbiol); Swe Swe-Han K,6,7
MBBS, DTM&H, PDIC, FC Path (SA) (Microbiol), MMed
(Microbiol), PhD (Med Microbiol);  Maloba.MRB,8 MB
ChB, DTM&H, FC Path (SA) (Microbiol), MMed (Microbiol),
PhD (Med Microbiol); Maloba.MRB,8 MB ChB, DTM&H,
FC Path (SA) (Mi-crobiol), MMed (Microbiol), PhD (Med
Microbiol);  Maloba.MRB,8 MB ChB, DTM&H, FC Path
(SA) (Micro-biol); Bamford.C,9,10 MB ChB, FC Path (SA)
(Microbiol), MMed (Microbiol); Perovic.O,1,2 MD, DTM&H,
FC Path (SA) (Microbiol), MMed (Microbiol). Surveillance
and comparison of antimicrobial susceptibility patterns of
ESKAPE organisms isolated from patients with bacteraemia
in South Africa, 2016 — 2017. S Afr Med J 2019;109(12):934-
940. https://doi.org/10.7196/SAMJ.2019.v109i12.14079
Smith AM, Tau NP, Kalule JB, Nicol MP, McCulloch M, Jacobs
CA, McCarthy KM, Ismail A, Allam M, Kleynhans J. 2019.
Shiga toxin-producing Escherichia coli O26:H11 associated
with a cluster of haemolytic urae-mic syndrome cases in
South Africa, 2017. Access Microbiology 1: doi.org/10.1099/
acmi.0.000061  (https://www.microbiologyresearch.org/
content/journal/acmi/10.1099/acmi.0.000061).

Smith AM, Tau NP, Smouse SL, Allam M, Ismail A, Ramalwa
NR, Disenyeng B, Ngomane M, Thomas J. 2019. Outbreak
of Listeria monocytogenes in South Africa, 2017-2018:
Laboratory activities and experiences as-sociated with
whole-genome sequencing analysis of isolates. Foodborne
Pathogens and Disease 16:524-530 (https://www.ncbi.nlm.
nih.gov/pmc/articles/PMC6653791/).

Karama M, Cenci-Goga BT, Malahlela M, Smith AM, Keddy
KH, El-Ashram S, Kabiru LM, Kalake A. 2019. Virulence
characteristics and antimicrobial susceptibility profiles
of Shiga toxin-producing Escherichia coli isolates from
humans in South Africa: 2006-2013. Toxins 11:424. doi:
https://doi.org/10.3390/toxins 11070424 (https://www.
mdpi.com/2072-6651/11/7/424).




R, 7

2 1

GERMS-SA: John Black, Vanessa Pearce (EC); Masego Moncho,
Motlatji Maloba (FS); Caroline Maluleka, Charl Verwey, Charles
Feldman, Colin Menezes, David Moore, Gary Reubenson,
Jeannette Wadula, , Merika Tsitsi, Maphoshane Nchabeleng,
Nicolette du Plessis, Nontombi Mbelle, Nontuthuko Maningi,
Prudence Ive, Theunis Avenant, Trusha Nana, Vindana Chibabhai
(GA); Adhil Maharj, Fathima Naby, Halima Dawood, Khine Swe
Swe Han, Koleka Mlisana, Lisha Sookan, Nomonde Dlamini,
Praksha Ramjathan, Prasha Mahabeer, Romola Naidoo, Sumayya
Haffejee, Surendra Sirkar (KZN); Ken Hamese, Ngoaka Sibiya,
Ruth Lekalakala (LP); Greta Hoyland, Sindi Ntuli (MP); Pieter
Jooste (NC); Ebrahim Variava, Ignatius Khantsi (NW); Adrian Brink,
Elizabeth Prentice, Kessendri Reddy, Andrew Whitelaw (WQ);
Ebrahim Hoosien, Inge Zietsman, Terry Marshall, Xoliswa Poswa
(AMPATH); Chetna Govind, Juanita Smit, Keshree Pillay, Sharona
Seetharam, Victoria Howell (LANCET); Cathe-rine Samuel,
Marthinus Senekal (PathCare); Andries Dreyer, Khatija Ahmed,
Louis Marcus, Warren Lowman (Vermaak and Vennote); Anne
von Gottberg, Anthony Smith, Azwifarwi Mathunjwa, Cecilia
Miller, Charlotte Sriruttan, Cheryl Cohen, Desiree du Plessis, Erika
van Schalkwyk, Farzana Ismail, Frans Radebe, Gillian Hunt, Husna
Ismail, Jacqueline Weyer, Jackie Kleynhans, Jenny Rossouw,
John Frean, Joy Ebonwu, Judith Mwansa-Kambafwile, Juno
Thomas, Kerrigan McCarthy, Liliwe Shuping, Linda de Gouveia,
Linda Erasmus, Lynn Morris, Lucille Blumberg, Marshagne Smith,
Martha Makgoba, Mignon du Plessis, Mimmy Ngomane, Myra
Moremi, Nazir Ismail, Nelesh Govender, Neo Legare, Nicola
Page, Nombulelo Hoho, Ntsieni Ramalwa, Olga Perovic, Por-
tia Mutevedzi, Ranmini Kularatne, Rudzani Mathebula, Ruth
Mpembe, Sibongile Walaza, Sunnieboy Njikho, Susan Meiring,
Tiisetso Lebaka, Vanessa Quan, Wendy Ngubane (NICD).

NICD Centre staff:

CED: Bolele Disenyeng, Dimakatso Dzingayi, Emily Dloboyi, Elias
Khomane, Jack Kekana, Jaime McDonald, Masindi Ramudzulu,
Mzikazi Dickmolo, Nomsa Tau, Phuti Sekwadi, Portia Mogale,
Rembulwani Netshikweta, Shannon Smouse, Sandrama Nadan,
Tersia Kruger.

CHARM: Agnes Sesoko, Amanda Shilubane, Ashika Singh
Moodley, Boniwe Makwakwa, Daniel Desanto, Ernest Tsotetsi,
Gloria Molaba, Gloria Thokozile Zulu, Greg Greene, Ivy Rukasha,
Lerato Qoza, Mabatho Mhlanga, Mangoba Rodney Shanduy,
Mbali Dube, Michelle Lowe, Mpho Thanjekwayo, Naseema
Bulbulia, Nikiwe Valashi-ya, Nokuthula Linda, Nozuko Blasich,
Phelly Matlapeng, Rindidzani Magobo, Rosah Mabokachaba,

ACKNOWLEDGEMENTS

Tx

~ g

Rubeina Badat, Ruth Mogokotleng, Serisha Naicker, Siphiwe
Kutta, Sydney Mogokotleng, Thembekile Zwane, Tsidiso
Maphanga, Wilhelmina Strasheim.

CRDM: Betty Tsosane, Dineo Mogale, Fahima Moosa, Happy
Skosana, Judith Tshabalala, Kedibone Ndlangisa, Maimuna
Carrim, Malefu Moleleki, Nicole Wolter, Noluthando Duma,
Rivionia Nero, Sibusisiwe Zulu, Thabo Mohale, Thembi Mthembu.

CTB: Ali Sicwetsha, Cecilia de Abreu, Danny Lathane, Dumisani
Ngcamu, George Ngconjana, Halima Said, Lavania Joseph,
Lwazi Danisa, Minty van der Meulen, Nana Okozi, Ria de Villiers,
Shaheed Vally Omar Thabisile Gwala, Vancy Letsoalo, Yasmin
Gardee, Zaheda Bhyat.

CEZPD: Chantel le Roux, Herman Geyer, Janusz Paweska,
Kovashnee Naidoo, Malodi Sethedi, Naazneen Moolla, Petrus
Jansen van Vuuren, Sindy Virasamy.

DPHSR: Emily Sikanyika, Irma Latsky, Tsakane Nkuna, Yoliswa
Qulu.

Provincial surveillance teams:

EC: Badikazi Matiwana, Sandisiwe Joyi

FS: Khasiane Mawasha, Thandeka Kosana

GP: Anna Motsi, Chulumanco Nkosi, Dikeledi Leshaba, Fiona
Timber, Hazel Mzolo, John Motlhasi, Molly Morapeli, Nthabiseng
Motati, Ophtia Koaho, Patience Ngube, Phindile Ngema,
Phumelelo Mthimude, Rachel Nare, Thandi Mdima, Venesa Kok,
Vusi Ndlovu, Zodwa Kgaphola

Netcare GP: Beverly Hewitt, Elana Pavkovich, Roshanara
Saloojee

KZN: Indran Naidoo, Nelisiwe Buthelezi, Nkosinathi Mbhele,
Nhlakanipho Malinga, Nokuthula Nzuza, Non-dumiso Amahle
Khoza, Nothando Mthembu, Thobeka Simelane Shandu

LP: Tebogo Modiba

MP: Leomile Elizabeth Motaung, Lesley Ingle, Ndugiselo
Muravha, Sanelisiwe Mtetwa, Thandeka Ndlovu, Tu-melo
Tlhomelang, Zanele Siwele

NW: Bernard Motsetse, Busisiwe Zungu, Kholiwe Mgidlana,
Louisa Phalatse, Seiphati Matshogo, Sibongile Rasmeni-Quariva,
Tshwanelo Mahloko

WC: Charlene Isaacs, Cheryl Mentor, Faakhiera Stellenboom,
Lucia Madolo, Nazila Shalabi, Nomvuyiso Yako, Nosisa Simanga,
Phatiswa Rangyana, Priscilla Mouton, Zama Mfundisi, Zukiswa
Kibi, Yonela Zokufa, Lerato Qoza.




GERMS-SA would like to thank laboratory staff and clinical staff at participating sites throughout South Africa
for submitting case report forms and isolates, administrative staff at facilities across the country who have
facilitated participation in the surveillance programme, surveillance officers at ESS for their tireless efforts,
the patients who participated in surveillance activities, despite their illnesses, NICD staff working on the
programme for their dedication and hard work, our international and local collaborators, including the NICD/
NHLS management for their support of the programme, and Department of Health.




