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CENTRE FOR RESPIRATORY DISEASES
AND MENINGITIS (CRDM)

The CRDM houses the National Influenza Centre (NIC)
for South Africa, which forms part of the expanded
WHO Global Influenza Surveillance and Response
System (e-GISRS). The NIC continued to support WHO
by serologic and genetic characterisation of influenza
viruses to guide the composition of the annual
seasonal influenza vaccines, RSV, and SARS-CoV-2.
The NIC provided technical assistance and capacity
building to other countries in the region to strengthen
the diagnosis and characterisation of respiratory
viruses, including training on virus isolation, the
haemagglutination inhibition assay, whole genome
sequencing, and bioinformatics analysis. NIC activities
are important in improving the detection, prevention,
and control of influenza and other respiratory viruses
for pandemic preparedness. CRDM was designated
a WHO Coronavirus Network (CoViNet) laboratory in
March 2024.

Influenza vaccination guidelines were updated to
include updated guidance during COVID-19. In
addition, CRDM staff contributed data and expertise
to the NAGI RSV working group, which will advise
NDoH on introducing newly available prevention
approaches for RSV in infants. The Centre is
represented by the WHO Technical Advisory Group on
SARS-CoV-2 Virus Evolution (TAG-VE), which advises
the WHO and monitors and evaluates the evolution
of SARS-CoV-2. Prof. Cheryl Cohen was appointed
vice chair of the WHO Technical Advisory Group on
COVID-19 Vaccine Composition (TAG-CO-VAC), which
periodically reviews the evidence and analyses the
implications of emerging variants of concern (VOCs)
on the performance of COVID-19 vaccines.

National pneumonia surveillance continued to
operate in six Provinces. The programmes describe the
burden, risk groups, seasonality, and characteristics of
SARS-CoV-2, influenza, RSV, and Bordetella pertussis.
Systematic surveillance for outpatient influenza-
like illness (ILI) and suspected pertussis is ongoing
at outpatient public sector clinics in four Provinces.
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The Viral Watch surveillance network of general
practitioners operated in eight Provinces. Pneumonia
and systematic ILI programmes included systematic
tuberculosis testing among individuals aged >18
years and COVID-19 vaccine effectiveness evaluation.

CENTRE FOR TUBERCULOSIS (CTB)

During the year under review, the CTB continued
and refined its laboratory-based TB surveillance
programmes. The CTB continued to issue weekly
results for action (RfA) reports, covering drug-
susceptible and drug-resistant TB, to assist TB
programmeme managers and facilities in tracking,
tracing, and linking people into care and treatment.
The automated quarterly surveillance reports of the
number of TB patients diagnosed with laboratory-
confirmed pulmonary TB were updated to include
the GeneXpert MTB/XDR and the BD Max MDR-TB
assays, which the NHLS implemented during the
year. Furthermore, linkages between laboratory-
confirmed rifampicin-resistant pulmonary TB cases
and the Electronic Drug-Resistant Tuberculosis
Register (EDRWeb) were implemented to facilitate
linkage to care for patients with drug-resistant TB (DR-
TB).

The Centre continued to provide monthly reports
assessing the implementation of the SMS notification
system for TB-nucleic acid amplification tests (TB-
NAAT) as part of the National TB Recovery Plan.
The CTB, in collaboration with the National TB
Programmeme (NTP), analysed Bedaquiline (BDQ)
and fluoroquinolone (FLQ) resistance data from July
2019 to November 2023, utilising routine NHLS data.
Following the release of new DR-TB reflex testing
guidelinesin March 2023, there was a notable surge in
national BDQ phenotypic drug susceptibility testing
(pDST) volumes, with varying provincial coverage.
Implementing the new guidelines revealed a higher
number of BDQ-resistant FLO-susceptible (BDQ-R,
FLO-S) TB cases compared to BDQO-R FLO-resistant
(XDR-TB) cases in certain months, underscoring the
significance of the new testing approach.

National Institute for Communicable Diseases



The Centre participated in the NDoH's World TB Day-
TB Symposium on BPal-L and the emergence of
BDQ resistance, held in Johannesburg in March 2024,
by invitation from the Minister of Health. The CTB
reported the emergence of BDQ resistance based
on laboratory surveillance of TB drug resistance. The
symposium  further provided information on the
impact of this on the clinical management of drug-
resistant TB and identified mitigating interventions to
address the emergence of resistance.

CENTRE FOR VACCINES AND
IMMUNOLOGY (CVI)

The CVI provides support and expertise in
epidemiology and virology of vaccine-preventable
viral diseases. The Centre has made great strides in the
reporting period to test for other vaccine-preventable
viruses in environmental surveillance. The measles
outbreak declared in week 40 of 2022 in all Provinces
in South Africa, except the Eastern Cape, still showed
measles-positive cases during 2023-2024. The review
of the measles outbreak surveillance data reporting
and factors affecting public health response in
Limpopo Province indicated that hospitals had more
measles cases notified on the Notifiable Medical
Condition Surveillance System (NMCSS) compared
to blood samples sent to the laboratory for testing.
Primary Healthcare Centres (PHCs) reported fewer
measles cases on the NMCSS than the cases that
were consulted. Hospitals with Infection, Prevention,
and Control (IPC) and Expanded Programmeme
for Immunisation (EP) managers had better data
compared to PHCs. The presence of a focal person
in the facility substantially improved measles case
reporting and case investigation form availability.
Sequencing for polioviruses in Acute Flaccid Paralysis
(AFP) cases and environmental surveillance from
the South African region revealed vaccine-derived
polioviruses.

After the measles outbreak in South Africa in
2022/2023, 5,467 South African febrile rash samples
were tested under review, with 468 confirmed
measles cases (8.56% positivity rate). The number

Annual Overview 2023/24

@

of measles cases detected in 2023 decreased after
the measles vaccine campaigns were rolled out in
2023, with a few sporadic measles cases and clusters
currently seen. A total of 1,265 rubella cases were
reported, constituting 23% of the samples tested at
the NICD via febrile rash surveillance. The increase in
rubella cases was reported in Western Cape Province
in the City of Cape Town in November 2023 and later
spread to other districts in the Province. Another
increase in Rubella cases was reported in the Pixley Ka
Seeme district in the Northern Cape Province. Other
Provinces reported a low number of rubella cases.
South Africa has approved using measles-rubella-
containing vaccines, which will be available at public
healthcare facilities. Rubella infections were reported
in children aged one to 9 years, with more than 800
children reported being infected.

DIVISION FOR PUBLIC HEALTH
SURVEILLANCE AND RESPONSE
(DPHSR)

The DPHSR plays a pivotal role in surveillance and
response activities related to infectious disease
threats in South Africa. The DPHSR comprises
the following units: the GERMS-SA surveillance
programmeme (which is 21 years old this year), the
Provincial Epidemiology Team (PET, consisting of
eight epidemiologists based in the Provinces), the
NMC Surveillance Unit, and the Outbreak Response
Unit (ORU), which hosts the Emergency Operations
Centre (EOCQ). Together, these units, in conjunction
with specialists from other NICD centres, contribute
to national communicable disease surveillance,
pandemic preparedness, and response efforts
through real-time alerts and notification of diseases
of public health importance, as well as providing
technical expertise to national, provincial, and district
health departments.

It also facilitates communication and data sharing
between the national and provincial health
departments and the NICD.
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For the year under review, the DPHSR was integral to
the continued national and provincial response to the
ongoing cholera outbreak, providing epidemiological
expertise and maintaining data platforms to monitor
trends in cases, tests, hospitalisations, and deaths.
Epidemiological support from the EOC, ORU, and PET
led to well-co-ordinated and structured data flow,
management,andanalysis. DPHSR played a crucial role
in managing outbreaks of other infectious diseases
in response to other epidemics, including benzene/
benzine toxicity, conjunctivitis, diphtheria, measles,
cholera, and rabies cases. Event-based surveillance
was expanded, and EOC staff conducted training on
emergency management locally and in several other
African countries.

The NMC surveillance system provides co-ordinated
collection, collation, analysis, interpretation, and
dissemination of public and private sector NMC data
through a real-time surveillance system and includes
information for targeted public health response,
decision-making, and resource allocation. Through the
NMC, timeous alerts are issued, and the public health
response is initiated. The GERMS-SA collaborates with
NICD centres to provide a national active surveillance
programmeme for laboratory-confirmed bacterial
and fungal infections, complemented by enhanced
surveillance at sentinel hospital sites. The collaboration
offers a robust platform for monitoring disease trends,
which guides public health policy decisions.

NATIONAL CANCER REGISTRY (NCR)

The NCR is responsible for cancer surveillance,
which is the systemic collection, storage, analysis,
interpretation, and reporting of cancer cases. With
the maturation of the Ekurhuleni Population-based
Cancer Registry (EPBCR), South Africa now has a robust
urban population-based cancer registry, which can be
used to correct national pathology-based estimates.
For the first time, cancer incidence statistics reported
on the GLOBOCAN cancer statistics platform (https:.//
gco.arcfr) no longer report data from neighbouring
countries but actual South African data. GLOBOCAN
2022 reports data from the national pathology
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registry, which was scaled using the site and sex-
specific percentages of microscopically verified cases
obtained from the EPBCR (2018-2021) and applied to
the 2022 population. This achievementis animportant
milestone in cancer surveillance in South Africa.

The NCR continued to provide technical supportto the
recently launched KwaZulu-Natal Population-Based
Cancer Registry. As one of three International Agency
for Research in Cancer — Global Initiative for Cancer
Registry Development (IARC-GICR) Collaborating
Centres (now called Centres of Expertise) for Sub-
Saharan Africa, the NCR has been supporting cancer
registries within the continent by providing training
on record linkage for cervical cancer elimination and
childhood cancer registration.

The National Childhood Cancer Registry published
its third report on childhood cancer incidence (0-
14 years old) for 2020. A total of 1 043 cancers were
diagnosed in children aged 0-14 years old in South
Africa in 2020. This number of cases equated to an
overall age-standardised rate of 62.4 cases per million
(95% Cl: 51.0-76.0). We found the most common
cancer diagnosed in children to be leukaemia, and
the second most common cancer was lymphoma.
Approximately 40% of the cases (n= 415) were
diagnosed in children aged 0-4 years old.

SEQUENCING CORE FACILITY (SCF)

The Sequencing Core Facility (SCF) was established
to promote and expedite surveillance and research
activities at the NICD to provide accurate, high-quality,
and cost-effective next-generation sequencing (NGS)
solutions. The SCF currently supports all centres at
the NICD on NGS and bioinformatics needs and thus
acts as an extension of every centre regarding NGS
capacity. The SCF presently houses the following
NGS instruments: two Hamilton NGS Star's robots
(automated liquid handlers for NGS libraries), lllumina
MiSeq, lllumina Nextseq 1000, three Illumina Nextseq
2000, and a PacBio sequel lle. In addition to NGS, the
SCF has a dedicated high-performance computing
(HPC) cluster. Specifications of the HPC cluster include
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a head node, eight compute nodes (272 CPU cores),
three TB RAM, intermediate storage (117 TB), and
long-term storage (2.2 PB) for data analysis. Some key
focus areas involve whole genome sequencing (WGS),
custom amplicon sequencing, and metagenomics.
Research and surveillance activities that depend
primarily on the NGS include TB and HIV drug
resistance surveillance, HIV antibody research, vaccine
validation, molecular epidemiology, viral zoonosis
studies, fungal pathogens, and outbreak response.

In 2023, the SCF sequenced 26,086 genomes,
generating ca. 14 TB of data. The distribution of data
among the NICD centres are as follows: 56.80% CRDM,
of which 35.20% was SARS_COV2, 7.50% CHIVSTI (HIV
drug resistance surveillance/research), 15.15% CTB
(TB drug resistance surveillance), 10.14% CED (WGS of
Salmonella spp.), 4.47% CVI (wastewater surveillance),
344% CEZPD (Malaria drug resistance and 16s
rRNA metagenomic sequencing), and 2.5% CHARM
(bacterial and fungal sequencing).

SUPPORT FUNCTION

The collective transversal functions of Division
Biosafety and Biosecurity (DBB), Communication,
Information Technology, Field Epidemiology, and
Occupational Health Services have continued to
demonstrate  exceptional  professionalism  and
expertise in supporting the NICD mission. The
team engages extensively with multiple global
partners, from scoping strategies for strengthening
public health institutes to advancing biosafety and
biosecurity  capability, effectively disseminating
public health information, and leveraging technology
for enhanced data management and analysis. The
team continues to nurture the next generation
of public health leaders at all levels of the health
service, equipping them with the necessary skills and

knowledge to address complex health challenges.
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COLLABORATION AND KNOWLEDGE-
SHARING WITHIN AFRICA

The Regional Diagnostics Demonstration Centre, as
the first Regional Centre of Excellence for Biosafety
and Biosecurity for the Southern Africa Region,
continues to be a benchmark, with its regional
subject matter experts providing mentorship for
the newly established centres of excellence for the
Eastern Africa Region in Dar es Salaam, Tanzania, and
more recently in Western Africa in Dakar, Senegal.
Dr Lazarus Kuonza was appointed Chairman of the
Board of Directors for the African Field Epidemiology
Network. He also serves on the advisory board of the
Training Programmes in the Epidemiology and Public
Health Interventions Network.

As part of managing the NDoH's diagnostic and
research permits, the DBB issued permits to transfer
41,182 samples between South Africaand 62 countries,
41 of which were to other African countries. The
permit was used 767 times to import 26,014 samples,
a twofold increase compared to the previous financial
year. This increase bodes well for collaboration and
knowledge sharing within the continent.
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DR NATALIE MAYET
Deputy Director

The collective transversal functions of Biosafety and
Biosecurity, Communication, Information Technology,
Health
services have continued to demonstrate exceptional

Field Epidemiology, and Occupational

professionalism and expertise in supporting the
mission of the NICD.

The team engage extensively with multiple
partners at a global level from scoping strategy for
strengthening public health institutes, advancing
biosafety and biosecurity capability, effectively
disseminating public health information to leveraging
technology for enhanced data management and
analysis. We continue to nurture the next generation
of public health leaders at all levels of the health
service equipping them with the necessary skills and
knowledge to address complex health challenges.
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DEPUTY DIRECTOR’S
OVERVIEW

NICD continues to nurture the next
generation of public health leaders at all
levels of the health service equipping them
with the necessary skills.

DIVISION OF BIOSAFETY AND
BIOSECURITY

The Division of Biosafety and Biosecurity (DBB)
provides specialised services to the NHLS and NICD
for Biorisk Management i.e. Biosafety, Biosecurity
and Biocontainment Engineering, in ensuring the
safe and secure operations of high and maximum
containment laboratory infrastructure and has built
internal capacity for biocontainment engineering
and biorisk specialists who provide subject matter
expertise for Africa and internationally.

DBB manages legislative National Department of
Health Diagnostic and Research Permits with 953
copies of the permit issued to transfer 41,182 samples
between South Africa and 62 countries, 41 of those
being within Africa. The permit was used 767 times
for the import of 26,014 samples. This is a twofold
increase from last year predominantly imports for
Quality Assurance purposes.
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The Regional Diagnostic Demonstration Centre
(RDDC) as the first Regional Centre of Excellence for
Biosafety and Biosecurity (RCoEBB) for the Southern
Africa Region continues to be a benchmark with its
regional subject matter experts providing mentorship
for the newly established centres of excellence for the
Eastern Africa Region in Dar es Salaam, Tanzania and
more recently in Western Africa (Dakar, Senegal).

Key milestones of engagement include:

National

. Membership of the Biological Weapons
Working Committee (BWWC) of the South
African Council for the Non-Proliferation of
Weapons of Mass Destruction.

. Member of the Biosafety and Biosecurity
Technical Working Group for the
implementation of the National Action Plan for
the International Health Regulations.

. Voting membership on South Africa Bureau
of Standards (SABS) technical working
committees and sub-committees in the
development of Biological Safety Cabinet
(BSC) national standards.

Regional

Regional Training and Certification Programmeme for
Biosafety and Biosecurity Professionals

. Hosted BSC training, piloting the Regional
Training and Certification Programmeme
course curriculum, in partnership with Sandia
National Laboratories for 10 participants from
Gabon and Somalia.

. Facilitated BioRisk Management Level 1
training at the RCoEBB in Tanzania for 23
participants from the 14 countries in the
Eastern Africa region.

. Facilitated Biological Waste Management
Level 1 training at the RCoEBB in Tanzania for
26 participants from the 14 countries in the
Eastern Africa region.
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. Hosted an RTCP-BBP Curriculum Review
Workshop of the BRM and BWM Level 1
courses at the RDDC. Sixteen African Region
Subject Matter Experts, including the
Examination Certification Committee (ECC)

. Facilitated the curriculum development of
the Maintenance and Management of High
Containment Facilities (Biocontainment
Engineering) and the Selection, Installation,
Maintenance and Certification of Biological
Safety Cabinets with 12 experts across Africa.

Regulatory and Certification FrameworkforInstitutions
Handling High-Risk Pathogens for the Africa Region:

. Facilitated the TOT for 19 implementers of the
Regulatory and Certification Framework for
three countries in the North African region.

. Facilitated the Regional Assessor training for
the Regulatory and Certification Framework
for eight Francophone and West Africa region
countries for 20 participants.

. Facilitated the TOT for Implementers of the
Regulatory and Certification Framework
hosted by the Eastern Africa Regional Co-
ordinating Centre for 23 participants from ten
10 countries.

. Facilitated the TOT for Implementers of the
Regulatory and Certification Framework
for the Central Africa Region in Cameroon,
19 participants, who were subsequently all
certified as Implementers of the Framework
from the Central African region.

. Co-hosted with the African Biological Safety
Association and Health Security Partners, a
Biosecurity Symposium for Vaccine R&D and
Manufacturing Facilities.

. Co-hosted training on the Tools for Advanced
Biorisk Management Training in support of
the RDDC with Sandia National Laboratories
to support the 16 participants from Africa
Regional SMEs.
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Attended a multi-country  consultative/
project launch meeting of the Health-
Security Partnership Project (HSPA) at the AU
Headquarters, Addis Ababa, Ethiopia. The
project is a collaboration between the WHO)/
AFRO/Hub, Africa CDC, RKI and six African Union
Member States to strengthen surveillance and
early warning capabilities.

Facilitated a Regional Consultative meeting to
Review the Report on the Biological Weapons
Convention (BWC)  Universalisation  and
National Implementation in African Union
States Parties in Kenya.

Provided support for the World Organisation for
Animal Health (WOAH) Fortifying institutional
resilience against biological threats project
for emergencies. The training courses were
offered at the RCoEBB for Malawi - Training
on Biosafety and Biosecurity’s 30 participants;
Zimbabwe-Biosafety and Biosecurity in Animal
Health's 28 participants; Regional Biological
Waste Management Training in Animal Health
laboratories, Level 1 training and exams for 14
participants.

Co-hosted the Biosecurity and Know Your
Collaborator Part II: Biorisk Management
Systems  Mapping and  Implementation
Planning Workshop in collaboration with
the US Department of State's Biosecurity
Engagement Programme (BEP) and Sandia
National  Laboratories  (SNL).  Participants
included 14 Angolan laboratory professionals
from biological facilities.

Co-hosted design thinking meeting of seven
7 fellows of the Action Accelerator Vehicle
(AAV), a collaboration with the Swiss non-profit
organisation the Global Health Security Fund in
Cape Town.

Participated in a Validation Workshop of the
Regional Guidance for the Development of
High Consequence Agents and Toxins (HCAT)
Listin Zambia. The HCATS Guidance Document
will play a significant role in establishing
and strengthening biosafety and biosecurity
systems in African Union Member States.

International

Member of the WHO Technical Advisory Group
on Biosafety (TAG-B).

Co-hosted UNSGM Basic Training Course for
qualified experts on the UNSGM Roster, the
only training of this nature offered in Africa.

Co-hosted a pre-conference workshop on
Strengthening  Biosafety and  Biosecurity
Capabilities Globally at the Global Health
Security Conference.

Participated in a skills training course on
‘Sampling and transport of infectious
substances’ in  Berlin, conducted by the
Robert Koch Institute in cooperation with the
Public Health Agency of Canada. Training was
completed with the receipt of an internationally
recognised IATA certificate which is valid for 24
months.

Membership of the Planning Committee
supporting the Global Research Agenda for
Evidence-Based Biosafety, a collaborative
project between Gryphon Scientific and the US
Department of State. Attended a workshop for
the project with 20 participants on the Focus on
Safe Work Practices in Clinical and Diagnostic
Laboratories held in South Africa.

Attended the Global Partnership Against the
Spread of Weapons and Materials of Mass
Destruction Plenary Meeting held in Rome in
[taly.

The Biorisk Specialist served as an International
Federation of Biosafety Associations (IFBA)
mentor in the IFBA mentorship programmeme
and on the committee developing the adjunct
BRM standard for biosafety professionals
(adjunct to 1SO35001).
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RESEARCH OUTPUT

Journal articles

1. Stuart D. Blacksell,  Sandhya  Dhawan,
Marina Kusumoto, Kim Khanh Le, Kathrin
Summermatter, Joseph  O'Keefe, Joseph
Kozlovac, Salama Suhail Almuhairi, Indrawati
Sendow, Christina M. Scheel, Anthony
Ahumibe, Zibusiso M. Masuku. The Biosafety
Research Road Map: The Search for Evidence
to Support Practices in the Laboratory SARS-
CoV-2. Applied Biosafety, https://bit.ly/43KJjNs

2. The Biosafety Research Road Map: The Search
for Evidence to Support Practices in Human
and Veterinary Laboratories. Applied Biosafety,
https://bit.ly/3WWC5Ui

3. The Biosafety Research Road Map: The Search
for Evidence to Support Practices in the
Laboratory-Bacillus anthracis and Brucella
melitensis.  Applied  Biosafety, https://bit.
ly/3WRYaTX

4, The Biosafety Research Road Map: The Search
for Evidence to Support Practices in the
Laboratory- Shigella spp. Applied Biosafety,
https://bit.ly/3WYABCi

5. The Biosafety Research Road Map: The Search
for Evidence to Support Practices in the
Laboratory-Foot and Mouth Disease Virus.
Applied  Biosafety, https://doi.org/10.1089/
apb.2022.0041

6. The Biosafety Research Road Map: The Search
for Evidence to Support Practices in the
Laboratory- Zoonotic Avian Influenza and
Mycobacterium tuberculosis. Applied Biosafety,
https://doi.org/10.1089/apb.2022.0038

7. The Biosafety Research Road Map: The Search
for Evidence to Support Practices in the
Laboratory- Crimean Congo Haemorrhagic
Fever Virus and Lassa Virus. Applied Biosafety,
https://doi.org/10.1089/apb.2022.0044
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8. The Biosafety Research Road Map: The
Search for Evidence to Support Practices
in the Laboratory-Mpox/Monkeypox Virus.

Applied  Biosafety, https:.//doi.org/10.1089/
apb.2022.0045
0. Research  Paper Contribution: Laboratory

accidents and biocontainment breaches
- Policy options for improved safety and
security. Research Paper, London: Royal
Institute of International Affairs, https://doi.
org/10.55317/9781784135904

Conference Presentations

. Four local conferences
. Three international conferences
COMMUNICATIONS

The Communications Unit is central to the
dissemination of strategic communication to
showcase the NICD's value proposition. The launch
of the Public Health Bulletin for South Africa and its
website was a milestone achievement for the unit.

The NICD website contains a substantial collection of
information that is reviewed and updated regularly.
For the 2023/24 financial year, 427,000 users visited
the website. This is a 244% increase compared to
the previous financial year baseline of 124,000 users.
Social media platforms have proven to be valuable
sources of information for the public, and the number
of followers/subscribers continues to steadily grow.
LinkedIn followers have increased by 45%, YouTube
subscribers by 22%, X (formerly known as Twitter) by
1.98%, and Facebook and Instagram by 1.14% and
0.60% respectively.

The NICD continues to build a good rapport with
the media and has published the quarterly Science
Focus, highlighting the Institute’s research projects
showcasing the 191 peer-reviewed publications. The
NICD Pulse continues to be a resource delivering
relevant content to internal stakeholders.
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The  Communicable  Diseases  Communiqué,
transitioned to the Public Health Bulletin of South
Africa (PHBSA), aimed at providing current and
actionable disease surveillance information for all
diseases relevant to South Africa, this can be sourced

on the PHBSA website https://www.phbsa.ac.za/f.

INFORMATION TECHNOLOGY

The 2023-2024 period witnessed the NICD Information
Technology Department’s unwavering commitment
advancements  and

to driving technological

enhancing operational  efficiency  within  the
organisation. The department embarked on a
transformative journey in developing its strategy and

driving innovation.

The enhancement of the Notifiable Medical
Conditions system was central to the department’s
functions during this period. The introduction of the
Merge Portal, underpinned by state-of-the-art artificial
intelligence algorithms to integrate clinical and
laboratory data and the team developed additional
Case Investigation forms for Rift Valley Fever, Animal
Bites, and Congenital Rubella.

The IT Department spearheaded the development of
Power Bl dashboardstailored formonitoring outbreaks,
including those for cholera and antimicrobial
resistance. These dashboards are intended to provide
real-time data and bring efficiency to the data
visualisation process. The team have transitioned the
OHASIS reports into PowerBI making these real-time
reports more accessible to users.

There are nine ongoing projects and 53 completed
projects that include support for the integration of
the Forensic Chemistry Laboratories into the NHLS
systems and OHASIS support for the NIOH.

The development of acomprehensive Risk Assessment
System and the deployment of the ESET antivirus
solution exemplified the department’s commitment
to risk mitigation and cybersecurity practices.
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IT operations managed 2,060 ticket logs with a success
rate of 97%. There was a notable improvement in
service availability of 90% uptime as compared to 82%
of the previous year. Despite the achievements the IT
Department faced significant resource constraints,
that posed challenges regarding delayed project
execution.

THE SOUTH AFRICAN FIELD
EPIDEMIOLOGY TRAINING
PROGRAMMEME (SAFETP)

The South African Field Epidemiology Training
Programmeme  (SAFETP) uses an established
applied epidemiology curriculum, providing an
accredited Master of Science (MSc) degree from
either the University of Pretoria or the University of
the Witwatersrand with mentored practical field
experience. In addition to the Advanced tier, SAFETP
offers the Frontline and Intermediate tiers. The
Frontline tier launched in 2016, is a three-month
in-service training programme and the first step in
the three-tiered FETP model of training whilst the
Intermediate tier launched in November 2021, is a
nine-month, in-service programme designed for
surveillance officers and public health professionals.

To date, the programmeme has trained more
than 130 graduates who are employed in various
sectors including the private sector, public health
institutes, Africa CDC, US CDC and WHO. Currently,
the programmeme has 21 residents. More than 400
abstracts have been presented at major scientific
conferences.

The significant output of SAFETP was the graduation
of 24 FETP Intermediate trainees, 31 Frontline Trainees
and a total of 69 health professionals trained in
Provinces in using applied epidemiology methods to
improve surveillance capacity.

OUTBREAKS

The residents responded to more than 30 outbreaks
in this reporting period. The outbreaks investigated
include cholera, mumps, measles, influenza, bilharzia,
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conjunctivitis and rabies.

The SAFETP Director, in collaboration with the African
Field Epidemiology Network (AFENET) and other
FETPs, is working on regional policies on advocacy
and resource mobilisation for the network.

TRAINING - ADVANCED
PROGRAMMEME

In the year under review, 14 residents from the
2021 cohort graduated with a Master of Science in
Epidemiology conferred by the University of Pretoria
and the University of Witwatersrand.

Dissertations ranged from the Knowledge, Attitudes,
and Practices of Healthcare Workers regarding the
Notification and Investigation of Foodborne Disease
Outbreaks to evaluation of various surveillance
systems; The association between underlying
comorbidities and in-hospital mortality among
COVID-19; Exposure to arbovirus infections among
patients seeking primary health care and Prevalence
of vaginal candidiasis at sentinel clinics et.al.

INTERMEDIATE TRAINING

The second FETP-Intermediate cohort of 11
healthcare professionals graduated in October 2023.
The training was delivered through a partnership
with the Mpumalanga Department of Health, the US
Centers for Disease Control and Prevention (US CDQ),
and the Deutsche Gesellschaft fir Internationale
Zusammenarbeit (GlZ). The cohort conducted a
group project focusing on “Knowledge, Attitude,
and Practices of Healthcare Workers in Reporting
a Notifiable Medical Condition, Ehlanzeni District,
Mpumalanga Province, South Africa, 2023".

The cohort output included outbreak reports,
surveillance system evaluations, scientific abstracts,
and conference presentations.

The Intermediate FETP Cohort 3 in KwaZulu-Natal
Province commenced in August 2023 and is ongoing
with 13 healthcare professionals from the Province.
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SAFETP facilitated FETP-Intermediate Mentors Training
for the KZN cohort in August for 15 mentors. Five
workshops were conducted in this reporting period.

FRONTLINE TRAINING

In this reporting period, SAFETP completed the three-
month training Frontline training for 35 healthcare
professionals, this included training for the Eastern
Cape, Eswatini, and the first cohort of 12 participants
was enrolled for the Western Cape Province in
February 2024 that including Environmental Health
Practitioners, Infection Prevention and Control Co-
ordinators, Occupational Health and Safety Nurses,
NMC surveillance officer, and Communicable Disease
Control Co-ordinators.

Additional Training

. In addition to Frontline training, the SAFETP
team facilitated a basic epidemiology short
course for Tshwane University of Technology
third- and fourth-year students in the School
of Environmental Health.

. A scientific writing workshop was conducted
and facilitated by trained mentors and
graduates; 10 draft manuscripts were
developed.

. In July, the Bloomberg Data for Health Initiative
in collaboration with NICD hosted a Training
Trainers workshop for Data to Policy (D2P).
Seven participants attended the workshop.

. The SAFETP team attended the IDSR Training
of Trainers workshop co-ordinated by the
National Department of Health and WHO
in August aimed at standardising training
materials and plans for Provinces to implement
IDSR.

. In September SAFETP facilitated a scientific
writing workshop for the Eastern Cape
Province for 40 participants which included
Frontline & Intermediate training graduates.
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PROFESSIONAL DEVELOPMENT

Dr Lazarus Kuonza was appointed as the Chairman of

the Board of Directors for AFENET and also serves on
the Advisory Board of TEPHINET.

RESEARCH OUTPUT

Journal Articles

1.
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Gavhi F, De Voux A, Kuonza L, Motaze NV.
Evaluation of the rubella surveillance system
in South Africa, 2016-2018: A cross-sectional
study. Plos one. 2023 Jun 23;18(6):e0287170.

Mashele SA, Zwane TB, Kuonza L, Muchengeti
MM, Motsuku L. Risk factors for breast cancer
among women in Ekurhuleni Metropolitan
Municipality, Gauteng Province of South
Africa, 2017-2020: a case-control study.
ecancermedicalscience. 2023;17.

Tshabane C, Kuonza L, Mdose H, Musekiwa
A, Motaze NV. Estimation of shedding time in
laboratory-confirmed COVID-19 cases in South
Africa: a population-based record linkage
study, March-December 2020. The Pan African
Medical Journal. 2023;46.

Chitaka A, Zwane T, Kuonza L, Naicker N,
Tlotleng N, Wilson K. Diabetes mellitus mortality
by major occupation category in South Africa.
Public Health Bulletin South Africa. 2023. 20(1)

Mapiye M, Ravhuhali K, de Voux A, Kufa-
ChakezhaT. Evaluation of the congenital syphilis
notification surveillance system in South Africa.
Public Health Bulletin South Africa. (2023).

Ntshiga T, Musekiwa A, Manesen R, Mdose
H, Ngoma N, Kuonza L, Dlamini T, Reddy C,
Williams S. Knowledge, Attitudes, Practices, and
Acceptability of Medical Male Circumcision
among Males in Traditionally Circumcising Rural
Communities of Alfred Nzo District, Eastern
Cape, South Africa. International Journal of
Environmental Research and Public Health.
2023 Nov 21;20(23):7091.

Mahlare E, Ramutshila E, Musekiwa A, Kuonza L,
Mabuto T. Knowledge, attitudes and practices
of oral HIV pre-exposure prophylaxis (PrEP)
among healthcare workers in the Ekurhuleni
District, South Africa. South African Medical
Journal. 2023 Dec 1;113(12):1548-56.

Conference Presentations

International conferences: 15

Local conferences: 21

OCCUPATIONAL HEALTH SERVICES

Risk assessments for all Centres have been
updated and reviewed by the SHE department
and a web-based tool is under development
to standardise the risk assessment process.

Medical Surveillance continues with baseline
medicals being done for staff and annual
medicals for employees. TB screening using
symptom monitoring is done quarterly for all
at-risk staff and baseline chest X-rays for all
new staff. Medicals for employees working on
projects, e.g. wastewater collection, are done
as per risks of the project.

Occupational health is also closely involved
with [ll Health management where people are
not able to perform duties due to ill health.

Thirty-six swabs were taken for COVID-19
testing, five of whom tested positive for SARS-
CoV-2. 73 Immunity checks were completed
and 63 vaccines were administered including
Hep B x 30; Twinrix x 6; Polio x 9; Measles x 5;
Rabies x 5; Typhoid x 2, and Yellow Fever x 6.

There were 14 injuries on duty and 12 near
misses during this financial year, significantly
less than in previous years where the average
was 40 injuries per year.

There is ongoing assistance with formal
training programmes at induction for new
staff, as well as for First Aid and Fire Wardens.
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DATA-2 POLICY INITIATIVE

The Data for Health (D4H) initiative partnered with the
National Institute for Communicable Diseases (NICD)
in South Africa in November 2019 to implement the
Data for Impact (DI) activities in the country. The goals
of the project are to build capacity to use scientific
data to guide and support programme decision-
making and policy development. There are three
components to the D4H programmeme including:

. Data to Policy (D2P)
. Public Health Bulletin (PHB)

. Scientific Communication (SC)

D2P briefs have advanced in that six policy briefs
that were compiled in the first cohort, four (ie,
cervical cancer vaccination, HIV screening tool,
schistosomiasis, and rubella surveillance) have had
their recommendations advanced towards policy
changes. There is the continued advancement of the
Public Health Bulletin and Unit 1 of the second D2P
cohort has been completed with topics that include
theloss of follow-up among TB patients in South Africa;
neonatal mortality in a Gauteng tertiary hospital;
insufficient blood supply in the South African National
Blood Service; Meningococcal meningitis mortality —
tertiary education institutions; Hepatitis C mortality in
South Africa and Diabetes-related mortality among
those in Gauteng TB programmes.

DEPUTY DIRECTOR

The Deputy Director remained as the focal point for
liaison with multiple stakeholders at local, regional
and international levels and there was a concerted
effort to strengthening partnerships to drive collective
sustainability.

The priority with the NDOH this year was the
implementation of IDSR with joint capacity-building
initiatives and the roll-out of integrated surveillance
on the notifiable medical condition surveillance
platform. The NICD was also involved in planning for
the drafting of the National Action Plan for Health
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Security and the Deputy Director presented the
Pandemic Preparedness Response Plan under Pillar 10
at the second Presidential Health Compact.

There was an increasing demand for the integration
of surveillance data beyond that of communicable
disease and this resulted in participation in the
development of the framework for NCD/Mental
Health/Injury Surveillance in Morocco hosted by
Africa CDC and the presentation at a plenary session
in Mpumalanga on Injury Surveillance and Integration
hosted by the Institute for Health and Social Sciences.
There were also presentations for the National
Cancer Alliance and at the Diabetes Summit aimed at
exploring diabetes surveillance in the context of IDSR.

The office holds several Board memberships in
the Social and Health Sciences focusing on Injury
and violence prevention and burns surveillance;
the Surveillance Outbreak Response Management
and Analysis System Foundation (SOMAS) and
the Southern African Centre for Infectious Disease
Surveillance (SACIDS) as a One Health consortium.

The NICD had the honour of hosting the Director of
the Africa CDC and Regional Collaborating Centre
representatives in August to explore opportunities for
further engagement and collaboration. Engagement
with Africa CDC continues with the drafting of the
Research Agenda Framework for Africa in Cape
Town, the design of the AES programmeme for the
continent, NICD hosting a delegation from Africa
CDC and the Southern Regional Collaborating Centre
to evaluate the NICD to be a Centre of Excellence as
an NPHI. The Deputy Director Co-chaired the NPHI
session at the third CPHIA conference in Zambia and
was on the panel for the AWARE programmeme for
early warning and detection systems.

At a global level, we hosted a delegation from
RKI with various centres pursuant to the capacity
determination for strengthening surveillance as part
of the Health Security partnership with RKI and Africa
CDC.
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The Deputy Director had the privilege to present at
the World Health Summit on “How institutions are
adapting to the new technology-driven opportunities
to change their approach to work in health security”.
The visit also presented the opportunity to network
at the WHO Berlin Hub and explore opportunities for
collaboration.

Ahighlight of the year was the donations collected by
the NICD and handed over to the Pholosho Primary
School in Alexandra and the interaction with learners
on building capacity for hygiene and hand-washing
techniques.

The Deputy Director is involved in drafting multiple
funding proposals with the NDOH for advancing
Integrated Disease Surveillance and Response (IDSR)
and for the pandemic preparedness fund for the
country. Other funding proposal engagements
include those with the USAID-Right to Care; US CDC;
US CDC Foundation; Bloomberg Philanthropies;
PEPFAR and the British High Commission.

Conference presentations

. International: 8

. Local: 5

RESEARCH OUTPUT

Journal Articles

1. Modernizing Global Health Security to Prevent,
Detect, and Respond- Book Chapter
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DR JACQUELINE WEYER
Centre Head

CENTRE FOR EMERGING
ZOONOTIC AND PARASITIC
DISEASES (CEZPD)

The CEZPD supported responses through laboratory analysis of
suspected cases and assistance in case investigations in various
zoonotic disease outbreaks. A national database of known
odyssean malaria cases is maintained by CEZPD.

BACKGROUND

The Centre for Emerging Zoonotic and Parasitic
Diseases (CEZPD) is a national and regional hub of
expertise for reference laboratory testing, surveillance,
research, and training in the fields of viral and bacterial
zoonoses and parasitic diseases.

The diseases of concern to the Centre include those
caused by high-consequence zoonotic pathogens
but also neglected tropical infections.

These diseases include;

. Diseases listed as Category One notifiable
medical conditions (NMCs) such as viral
haemorrhagic fevers (VHFs) (i.e., Ebola virus
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disease, Crimean-Congo haemorrhagic
fever, Lassa fever and Marburg virus disease),
anthrax, botulism, yellow fever, plague, Rift
Valley fever (RVF), rabies, mpox and malaria;

Diseases listed as Category Two NMCs:
brucellosis, schistosomiasis (or bilharzia) and
soil-transmitted helminthic infections (STHs);

Category Three NMCs: endemic and non-
endemic arboviral infections;

Other neglected tropical diseases (NTDs)
including leptospirosis and opportunistic
parasitic infections, and other emerging
zoonoses such as Nipah virus disease.
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The CEZPD supports public health responsesincluding
policy advice and technical support to the National
Department of Health (NDoH) and many other
national and international stakeholders including
the World Health Organization (WHO) and Africa
Centres for Disease Control and Prevention (Africa
CDCQ). To respond to its mandate, the CEZPD operates
ISO15189:2022 and  1SO17025:2018
laboratories, biosafety level 3 (high containment)

accredited

and level 4 (maximum containment) facilities,
entomology laboratories and insectaries including
a mosquito mass-rearing facility.

SURVEILLANCE

The CEZPD Special Viral Pathogens Laboratory (SVPL)
is the national reference laboratory for human rabies
in South Africa. The laboratory offers testing for ante-
mortem and post-mortem diagnosis through a range
of 1ISO15189:2022 accredited tests. The SVPL curates a
database of epidemiological and clinical information
forall confirmed, probable and suspected rabies cases
and contributes to accurate reporting of rabies as a
Category One NMC through a passive surveillance
approach. A total of 91 tests were performed for
suspected rabies cases between 1 April 2023 and
31 March 2024. See section on Qutbreaks.

SURVEILLANCE SUPPORTING MALARIA
ELIMINATION IN SOUTH AFRICA
ANTIMALARIAL

Artemisinin-resistant malaria parasites with gene
deletions in the histidine-rich protein 2 (hrp2) and
histidine-rich protein 3 (hrp3) genes rendering them
invisible to HRP2-based falciparum-specific rapid
diagnostic tests, are rapidly expanding across Africa.
The Laboratory for Antimalarial Resistance Monitoring
and Malaria Operational Research  (ARMMOR)
therefore expanded its surveillance to include the
non-endemic Province of Gauteng, which reported
more cases (all imported) than the endemic Provinces
of Mpumalanga and KwaZulu-Natal in 2023. While
none of the 1,538 specimens analysed carried any
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validated artemisinin resistance molecular marker,
a small portion of malaria isolates (<1%) had a
single deletion in either the hrp2 or 3 genes. These
surveillance data suggest that the recommended
point-of-care-diagnostic  (HRP2-based falciparum-
specific rapid diagnostic test) and current first-line
treatment are still effective in South Africa. However,
the presence of parasite isolates with non-validated
artemisinin resistance markers and single hrp2/3
gene deletions in South Africa, and the presence of
malaria parasites with validated artemisinin resistance
markers in many neighbouring countries, is a major
cause for concern. If these resistant parasites become
established in South Africa, malaria-related morbidity
and mortality will sharply increase due to the country’s
largely non-immune population, pushing back the
elimination targets.

MONITORING THE OCCURRENCE AND
DISTRIBUTION OF MALARIA VECTORS
AND INSECTICIDE RESISTANCE

The Vector Control Reference Laboratory (VCRL)
monitored and mapped Anopheles mosquito species
including the occurrence and phenotypic intensity
of insecticide resistance in specific malaria vector
populations, in the KwaZulu-Natal, Mpumalanga, and
Limpopo Provinces. Several resistance phenotypes
were detected in the major malaria vector Anopheles
arabiensis, especially in northern KwaZulu-Natal, but
they are currently of low intensity and do not pose
a significant threat to the efficacy of vector control
at present. Surveillance data across all three of South
Africa's malaria-endemic Provinces (KwaZulu-Natal,
Mpumalanga, and Limpopo) showed the perennial
presence of several malaria vector species, indicating
continued high risk and receptivity for malaria.

This is especially important because the insecticide
regimen indicated for malaria vector control in
endemic districts is undergoing a shift away from
the use of DDT to next-generation insecticides, and
because South Africa’s malaria elimination campaign
requires accurate vector distribution maps for forward
micro-planning and outbreak response.
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PLAGUE SURVEILLANCE

The Special Bacterial Pathogens Reference Laboratory
(SBPRL) performed diagnostic testing for plague in
susceptible rodent populationsin the Nelson Mandela
Bay (Coega-area) and eThekwini municipalities, to
alert public health authorities to the possibility of
increased human plague risk. No rodents collected
during the reporting period tested positive for plague
anti-F1 antibodies.

SURVEILLANCE FOR VIRAL
HAEMORRHAGIC FEVERS

The SVPL provides referral diagnostics for Ebola virus
disease, Marburg virus disease, Crimean-Congo
haemorrhagic fever, Lassa and other Mammarenavirus
infections, and yellow fever, through a passive
surveillance approach.

The SVPL operates high and maximum containment
facilities, which allows for the safe and secure handling,

testing and storage of specimens for suspected and

w&P

confirmed cases of VHF. A total of 164 tests were
conducted to investigate suspected cases of VHF
from 1 April 2023 to 31 March 2024.

NEGLECTED TROPICAL DISEASES

- LABORATORY-BASED PILOT
SURVEILLANCE PROJECT FOR
SCHISTOSOMIASIS AND SOIL-
TRANSMITTED HELMINTHIASIS (STH)

Pilot surveillance for Schistosoma species and STHs
(including  Ascaris lumbricoides, Trichuris trichiura,
Necator americanus, and Ancylostoma duodenale) was
initiated in January 2024. This included submission
and retesting of stool and urine specimens at the NICD
Parasitology Reference Laboratory (PRL). From January
to March 2024, 278 urine and stool specimens for
schistosoma ova and soil-transmitted helminths were
assessed. All positive samples were characterised as S.
haematobium (with three showing dual infection with
S. mansoni). Molecular analysis is to be undertaken
with a focus on the detection of hybrid schistosome

species.

CEZPD Medical Entomology Museum (MEM)
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OUTBREAKS

The CEZPD supportedresponses through laboratory analysis of suspected cases and assistance in case investigations
in various zoonotic disease outbreaks. Odyssean malaria is acquired when infective Anopheles mosquitoes are
accidentally transported to non-endemic areas, where they transmit the parasites. In February 2024, a case of
odyssean malaria in the Tshwane District, Gauteng Province was investigated by CEZPD staff and a team from the

Gauteng Department of Health. A national database of known odyssean malaria cases is maintained by CEZPD.

Figure 1: Site investigation during an odyssean malaria outbreak included examination
of water bodies for Anopheles larvae.

During the reporting period, ongoing outbreaks of
rabies in domestic dogs were reported from districts
in KwaZulu-Natal and the Eastern Cape Provinces.
The CEZPD confirmed a total of 14 confirmed human
rabies cases from South Africa during the reporting
period. Scabiesisan NTD,and in February 2024, CEZPD
provided laboratory investigations and support for a
suspected scabies outbreak in a mental health facility
in the Eastern Cape. A cluster of tanapox cases were
laboratory confirmed from the Mpumalanga Province
during the first quarter of 2024.
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A total of eight cases were confirmed by PCR testing of
lesion swabs and involved individuals residing and/or
working in the southern parts of the Kruger National
Park and an adjacent reserve, during February and
March 2024. The CEZPD provided laboratory and
outbreak investigation support in aid of the detection
and reporting of this cluster.
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POLICY CONTRIBUTIONS

The CEZPD serves on several national and regional
boards, committees and advisory groups including
the WHO Global Outbreak and Response Network
(GOARN)
Subcommittee; Africa CDC Southern Africa Regional

Steering  Committee and  Research
Integrated Laboratory and Surveillance Network (SA-
RISLNET); E8 Vector Control Technical Working Group,
Research Subcommittee and Malaria Molecular
Surveillance Co-ordinating group (as Co-Chair); the
South African Malaria Elimination Committee (SAMEC)
Vector Control Subcommittee and Case Management
Technical Working Group; Steering Committee of the
Tanzanian Malaria Surveillance Initiative; National
Institute of Health Innovation Equity Forum, Natural
Science Collection Facility Co-ordinating Committee;
National Rabies Advisory Group; Joint External
Evaluation Technical Working Group for Biosafety
and Biosecurity (as Technical Lead); ASSAf Standing
Committee on Biosafety and Biosecurity and National
One Health Steering Committee (as Co-Chair). The
Centre contributed to reviewing and development
of policies, guidelines, operating procedures and
strategies including the following:

. The Malaria Elimination Strategic Plan for
South Africa for 2024-2028;

. The updated WHO Technical Guidelines and
Recommendations for Malaria Vector Control
Methods and Technologies;

. The national and provincial malaria control
policies and programmes in the southern
African region as part of the Elimination 8 (E8)
Initiative;

. The National Malaria Treatment and Diagnosis

Guidelines;

. The Master Plan for Elimination of NTDs in
South Africa;

. The National Department of Health,
NTD Group, Schistosomiasis mass drug
administration planning for KwaZulu-Natal
Province;
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. The National Guidelines for the Recognition
and Management of Viral Haemorrhagic Fevers
in South Africa;

. The National Guidelines for the Prevention of
Rabies in Humans in South Africa; and

. The National Action Plan for Health Security in
South Africa (NAPHS).

DIAGNOSTIC SERVICES

The CEZPD provides specialist referral diagnostic
services for the diseases mentioned in the
introduction of this report. A summary of diagnostic
services during the reporting period is provided per
the CEZPD Section. The PRL provided specialised
diagnostic  services for parasites of medical
importance employing conventional methods, PCR
and sequencing. A total of 332 diagnostic tests were
performed. The majority (53%, 61/115) of malaria PCR
tests were positive. Interesting and unusual parasites
identified included Taenia serialis, Leishmania tropica,
Leishmania infantum, Trypanosoma brucei gambiense,
Bertiella species, Mansonella perstans, Plasmodium
vivax and Gedoelstia species. Babesia species from
the first case of babesiosis reported in South Africa
was confirmed at PRL. Malaria microscopy quality
assurance checks for the malaria control programme
(MCP) microscopists, totalled 1,351.

The PRL, with financial support from the Global Fund
and the E8 countries, maintained and managed the
Regional Malaria Slide Bank and Proficiency Testing
scheme for supporting malaria laboratory diagnosis
in southern African countries. Cabo Verde and
Equatorial Guinea were included in the last 12 months.
16,219 Slides in 44 batches were manufactured for
microscopist training and external quality assessment
by participating regional laboratories. Three PT surveys
were conducted, and one comprehensive training
slide set was prepared and supplied to each country.
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Figure 2: Staff members from the Parasitology Reference Laboratory preparing the malaria and
other blood parasites slide training set.

The SBPRL provided specialised diagnostic services
for zoonotic bacterial pathogens causing diseases
including anthrax, plague, leptospirosis, botulism
and brucellosis. There were 46 probable cases of
leptospirosis and five laboratory-confirmed cases of
brucellosis. No cases of anthrax, botulism, or plague
from South Africa were detected during the reporting
period.

The SVPL confirmed a single case of CCHF in October
2023 from the North West Province of South Africa.
The SVPL confirmed 14 human rabies cases from 1
April 2023 to 31 March 2024 (according to time of
death), reported from the Eastern Cape, KwaZulu-
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Natal and Limpopo Provinces. No cases of mpox were
diagnosed in South Africa during the reporting period.
Following heightened vigilance for Nipah virus disease
during an outbreak of this disease in India in 2023,
SVPL provided a reference laboratory investigation
for suspected cases but no cases were confirmed
in South Africa. SVPL and the Electron Microscopy
Laboratory (EML) confirmed a cluster of tanapox cases
(n=8) in South Africa (Figure 3). The EML also assisted
in the description of a case of rhinosporidiosis, and
the ultrastructural characterisation of cilia for the
diagnoses of several cases of suspected primary ciliary
dyskinesia.
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A total of 4,403 Anopheles mosquitoes were referred to the VCRL from sentinel sites in the KwaZulu-Natal,
Mpumalanga, and Limpopo Provinces. The presence of five malaria vector species - Anopheles arabiensis, An. merus,
An. vaneedeni, An. funestus and An. parensis — which contributes to ongoing residual malaria transmission in South
Africa -was identified amongst these collections.

Figure 3: Transmission electron micrographs of tanapox virions (approximately 240 x 300 nm). A) negatively-stained whole
virions surrounded by outer membranes (arrows); B) sectioned tissue showing developmental stages (arrows) of virions in
host cell cytoplasm, with maturing virions associated with a vacuole (V); C) various planes of section through mature virions
that are still intracellular. The DNA cores are indicated by stars.
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RESEARCH ACTIVITIES

The CEZPD engages in research of zoonoses and
parasitic diseases of public health importance to
South Africa and the region. Here follows a synopsis
of selected research activities (also refer to research
outputs under section 8):

Strengthening Malaria Genomic Surveillance in
the Elimination 8 Countries

NICD investigators: J Raman

Collaborators: B Greenhouse, A Aranda-Diaz, J Smith
(University of California-San Francisco), A Wesolowski
(Johns Hopkins University), | Kleinschmidt (London
School of Hygiene and Tropical Medicine), and
M Chisenga and C Sikaala (E8)

Over 5,000 samples from five countries belonging to
the E8 initiative have been sequenced and analysed
using the next-generation targeted amplicon
sequencing platform.  Markers of artemisinin
resistance were detected in isolates from three of the
five countries, triggering additional testing in these
countries to confirm artemisinin resistance. While
most infections were due to Plasmodium falciparum,
co-infections with either P ovale or P malarige were
detected in all participating countries. Investigations
are underway to confirm the prevalence of these
non-falciparum infections to inform diagnostic policy.
There appeared to be limited local transmission
in many areas, supporting calls for strengthening
surveillance along shared international borders to
reduce malaria importation.
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New Standardised Methods for Insecticide
Resistance Detectionin MalariaVector Mosquitoes

NICD investigators: B Brooke, M Samuel, AMatamba,
T Mashatola

Collaborators: \/ Corbel (Institute for Research
& Development, France), R Yadav (WHO Pesticide
Evaluation Scheme)

Insecticide resistance in Anopheles malaria vectors is
extremely common in Sub-Saharan Africa and has
a significant effect on malaria control operations in
several parts of southern Africa including the malaria-
endemic districts of South Africa. To manage this
problem, tests for insecticide resistance in Anopheles
populations are under constant development. In light
of this, VCRL contributed to a major international
initiative to renew and/or redesign the standard WHO
bioassays for insecticide resistance detection, analysis,
interpretation and operational decision-making.
This project included the production of official WHO
training videos that were filmed at the NICD under
the technical guidance of VCRL personnel.

Figure 4: Preservation of an Anopheles malaria mosquito

collected in the Jozini area of northern KwaZulu-Natal.
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Assessing Novel/Alternative Methods of Malaria
Vector Control in South Africa

NICD investigators: G Munhenga, S Oliver,
Y Dahan-Moss, M Kaiser, E Jamesboy, L Koekemoer,
B Brooke

Collaborators: H Yamada (International Atomic
Energy Agency)

In a project designed to evaluate the feasibility of the
Sterile Insect Technique (SIT) for malaria vector control
in South Africa, preliminary results and data analysis
on the impact of limited-scale sterile male mosquito
releases completed at a field site in 2022 showed
a significant reduction of the local An. arabiensis
population density. Funding was secured for the SIT
project to resume pilot field trials in KZN in preparation
for a cluster randomised control trial in 2024. The SIT
project is also in the preparatory phase for upcoming
additional sterile male releases to gather sufficient
data to inform the next large-scale field trial.

Development of Immunoreagents and Assays
for the Investigation of the Viral Haemorrhagic
Fevers, Lassa Fever and Ebola Virus Disease

NICD investigators: N Moolla, J Weyer

Collaborators: M Killick and W Prinz (University of
the Witwatersrand)

Eleven nucleoprotein monoclonal antibody (mAb)
producing hybridoma cell lines were generated.
The mAbs all recognise native Ebola virus-derived
nucleoprotein, and recombinant nucleoprotein for
Bundibugyo virus (BDBV) and Sudan virus (SUDV),
two other virus species in the genus Orthoebolavirus,
which are known to cause Ebola virus disease (EVD).
Functional characterisation of the mAbs is underway
with an interest in their utility in the development of a
rapid lateral flow-based assay for EVD diagnosis.
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Echinococcus Genotypes in a Paediatric Surgical
Population in Eastern Cape Province, South Africa,
2019-2022

NICD investigators: B Moodley, C Sriruttan-Nel,
J Frean

Collaborators: K Pedersen, Y Manickchund
(Department of Pediatric Surgery, Frere Hospital,
Eastern Cape)

Cystic echinococcosis (CE) or hydatid disease is
a zoonotic disease caused by the larval stage of
the cestode Echinococcus species. Humans are
accidental intermediate hosts and become infected
after ingestion of the cestode eggs. The symptoms
are usually associated with the target organ which
is most commonly the liver (70%) and the lungs
(20%). In South Africa, CE is prevalent but has not
been well studied. Tests were conducted on hydatid
samples from humans to confirm the presence of
the parasite and determine the genotype. Over the
38-month study period, samples were collected
from 25 CE patients who were either undergoing a
PAIR (puncture, aspiration, injection, re-aspiration)
procedure or a laparotomy/ laparoscopic removal.

There were 55% females in the study population
and the median age was seven years (range 2-12
years). All patients had liver cysts, including 3 who
had additional organ involvement. Of the 25 cases,
13 (52%) tested positive by microscopy and 17 (68%)
by PCR. Seven (28%) of cases were negative by both
methods. There were five cases for which the samples
were microscopy-negative and PCR-positive and
one case which was microscopy-positive and PCR-
negative. All PCR-positive samples were identified as
Echinococcus granulosus sensu stricto genotype G1 by
sequence analysis.

National Institute for Communicable Diseases



Newly identified lyssaviruses from South Africa
NICD Investigators: N Viljoen, J Coertse, J Weyer
Collaborators: \W Markotter (University of Pretoria)

Two potentially novel, rabies-related lyssaviruses,
were identified from bats in Limpopo Province, South
Africa. Matlo bat lyssavirus (MBLV) was identified in
two Miniopterus natalensis (Natal long-fingered) bats
in 2015 and 2016, and Phala bat lyssavirus (PBLV) was
identified in a Nycticeinops schlieffeni (Schlieffen’s) bat
in 2021. MBLV was most closely related to Lyssavirus
caucasicus (WCBV), whereas PBLV was most closely
related to Lyssavirus formosa (TWBLV-1) and Taiwan
bat lyssavirus 2 (TWBLV-2). Taken together, the
findings suggested that, while PBLV is likely a new
lyssavirus species, MBLV is likely related to WCBV. This
study contributed to knowledge of the diversity of
lyssaviruses which may cause rabies in South Africa.

TEACHING AND TRAINING

The CEZPD supported diverse teaching and training
activities during the reporting period. These activities
encompassed a wide range of workshops, training
courses, and curriculum development initiatives.
These efforts were aimed at enhancing the
capabilities of healthcare professionals pathologists
and laboratory staff, not only within South Africa but
also across Africa.

Notable training efforts included refresher courses
on malaria microscopy and stool parasitology for
various programmes and provincial programmes in
South Africa, specialised next-generation sequencing
training for E8 Genomic Fellows and AfricaCDC, and co-
ordination of and lectures for the Diploma in Tropical
Medicine and Hygiene (DTM&H) programmes for local
and international students. CEZPD staff contributed
to lecturing for several University of Pretoria and
University of the Witwatersrand programmes.
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The CEZPD contributed significantly to curriculum
development, collaborating with  organisations
such as the Africa CDC and the University of San
Francisco-California to enhance programmes related
to biorisk management, and malaria leadership
and management. During the period under review,
CEZPD staff supervised or co-supervised 46 post-
graduate students (12 BSc Hons; 20 MSc/MTech/MPH
and 13 PhD students) registered at different national
and international universities. Overall, the CEZPD’s
activities in teaching, training, and curriculum
development underscore its dedication to capacity
building and knowledge dissemination, positioning
itself as a key player in the advancement of knowledge
and expertise in the field of zoonotic and parasitic
diseases.

PROFESSIONAL DEVELOPMENT,
AWARDS AND HONOURS

Dr J Raman was invited and completed the Science of
Defeating Malaria Leadership Course held at Cheikh
Anta Diop University, Senegal with a certificate
awarded from Cheikh Anta Diop University, Senegal
and Harvard University, America. (18-23 June 2023).
Ms K Govender was awarded an MSc (University
of Pretoria) in September 2023. Dr J Rossouw was
appointed as Africa-Regional Subject Matter Expert
(Af-SME) for Biorisk Management by the Africa CDC.

RESEARCH OUTPUT
Journal Articles

The CEZPD contributed to the publication of 28
manuscripts in peer-reviewed journals during the
reporting period:

1. Biedenkopf N, Bukreyev A, Chandran K, Di
Paola N, Formenty PBH, Grifths A, Hume
A, Mahlberger E, Netesov SV, Palacios G,
Paweska JT, Smither S, Takada A, Wahl V and
Kuhn JH. Renaming of genera Ebolavirus and
Marburgvirus to Orthoebolavirus and Ortho-
marburgvirus, respectively, and introduction
of binomial species names within family
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Filoviridae. Archives of Virology 2023; 168:220.
DOI:10.1007/500705-023-05834-2.

Birkhead M, Otido S, Mabaso T, Mopeli K, TIhapi
D, Verwey C and Dangor Z. Ultrastructure for
the diagnosis of primary ciliary dyskinesia
in South Africa, a resource-limited setting.
Front. Pediatr. 2023; 11:1247638. DOI:10.3389/
fped.2023.1247638.

Birkhead M, Grayson W, Grobbelaar A, Msimang
V, Moolla N, Mathee A, Blumberg L, Marshall T,
Morobadi D, Popara M and Weyer J. Tanapox,
South Africa, 2022. Emerg Infect Dis.2023; 29(6):
1206. DOI:10.3201/eid2906.230326.

Coertse J, Mortlock M, Grobbelaar A, Moolla
N, Markotter W and Weyer J. Development of
a Pan-Filoviridae SYBR Green gPCR assay for
biosurveillance studies in bats. Viruses 2023;
15:987. DOI:10.3390/v15040987.

Craik A, Gondwe M, Mayindi N, Chipungu
S, Khoza B, Gomez-Olivé X, Tollman S, Frean
J, Tomlinson LA and Fabian J. Forgotten
but not gone in rural South Africa: Urinary
schistosomiasis and implications for chronic
kidney disease screening in endemic countries.
Wellcome Open Res. 2023; 8:68. DOI:10.12688/
wellcomeopenres.18650.3.

Dahan-Moss YL, Munhenga G, Kaiser ML,
Riddin M, Matamba A, Ramashia W, Rasikhanya
W, Sekgele W, Langa Z, Shanahan M, Burke A,
Noeth K, Lobb L, MashatolaT, Oliver S, Mouatcho
J, Tshikae P Raswiswi E, Mabika L, Dlamini D,
Mabaso N, Manyawo Z, Ntshangase N, Sibambo
S, Nkosi B, Govere J, Silawu B, Chibi P Mkhabela
L, Ndlovu F, Mgwenya T, Koekemoer LL, Brooke
B. Malaria Vector Surveillance Report, South
Africa, January - December 2022. Public Health
Bulletin South Africa. National Institute for
Communicable Diseases. 2024 (February):1-16.

Frean J and Ross M. African trypanosomiasis:
lessons for occupational health practitioners.
Occupational Health Southern Africa 2023;
29(2): 88-89.

()

8.

10.

12.

13.

Geldenhuys M, Ross N, Dietrich M, de Vries
JL, Mortlock M, Epstein JH, Weyer J, Paweska
JT and Markotter W. Viral maintenance and
excretion dynamics of coronaviruses within
an Egyptian rousette fruit bat maternal colony:
considerations for spillover. Scientific Reports
2023; 13(1): 15829. DOI:10.1038/541598-023-
42938-w.

Gwarinda HB, Tessema SK, Raman J, Greenhouse
B and L-M Birkholtz. Population structure and
genetic connectivity of Plasmodium falciparum
in pre-elimination settings of Southern Africa.
Frontiers in Epidemiology 2023; 3:122707L. DO
10.3389/fepid.2023.1227071

Jeanrenaud ACSN, Letinic BD, Mollett J, Brooke
BD and Oliver SV. The effect of pollution on the
competitive dynamics of Anopheles arabiensis
Patton, 1905 and Culex quinquefasciatus Say,
1823 (Diptera: Culicidae). African Entomology
2023; 31. el0656. DOI: 10.17159/2254-
8854/2023/a10656.

Johnson SAM, Asmah R, Awuni JA, Tasiame W,
Mensah Gl, Paweska JT, Weyer J, Hellferscee
O and Thompson PN. Evidence of Rift Valley
fever virus circulation in livestock and herders
in Southern Ghana. Viruses 2023; 15(6): p1346.
DOI:10.3390/v15061346.

Koekemoer LL, Hajkazemian M, Zawada JW,
Mirzaie M, Dahan-Moss YL and Emami SN. Data-
driven networking of global transcriptomics
and male sexual development in the main
malaria vector, Anopheles funestus. Sci Rep.
2023;13(1):16798. DOI:  10.1038/541598-023-
43914-0.

Kolo FB, Adesiyun AA, Fasina FO, Harris
BN, Rossouw J, Byaruhanga C, Geyer HDW,
Blumberg L, Frean J and Van Heerden
H. Brucellosis seropositivity using three
serological tests and associated risk factors in
abattoir workers in Gauteng Province, South
Africa. Pathogens 2024; 13(1): 64. DOI: 10.3390/
pathogens13010064.
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14.

15.

16.

17.

18.

19.

20.

Lau C and Frean J. Remembering Professor
Peter A. Leggat, AM, ADC (1961-2023). Trop Med
Infect Dis. 2024 Jan 24;9(2):28. DOI:10.3390/
tropicalmed9020028.

Mabona M, Zwane T, Raman J, Kuonza L,
Mhlongo B and Phafane P. Evaluation of the
malaria surveillance system in KwaZulu-Natal
Province, South Africa, 2022: a focus on DHIS2.
Malaria Journal 2024; 23:47. DOI:10.1186/
$12936-024-04873-72024.

MacDonald JW, Frean JA, Ratabane M,
Moodley B, Mannaru K and Holz GE. A case of
babesiosis in a returning traveller. S Afr J Infect
Dis. 2024,39(1), a588.

Markotter W, De Vries L and Paweska J. Wing
Tattoos: A cost-effective and long-lasting
method for marking bats. Acta Chiropterologica
2023; 25(1):198-202. DOI:10.3161/15081109A
CC2023.25.1.012.

Mayet H, Reddy DL, Alvarez T, Atiya Y, Govender
NP, Birkhead M, Maphanga T and Pather S.
Case report of nasal rhinosporidiosis in South
Africa. Emer. Infect. Dis. 2024; 30 (4): 766-769.
DOI:10.3201/eid3004.240018.

Niain'ny Felamboahangy L, Kaiser ML,
Zengenene MP, Okumu F, Munhenga G and
Koekemoer LL. Optimisation of laboratory-
rearing parameters for Anopheles funestus
larvae and adults. Acta Trop. 2023; 238:106785.
DOI:10.1016/j.actatropica.2022.106785.

Odero JO, Nambunga IH, Wangrawa DW,
Badolo A, Weetman D, Koekemoer LL, Ferguson
HM, Okumu FO and Baldini F. Advances in
the genetic characterisation of the malaria
vector, Anopheles funestus, and implications
for improved surveillance and control. Malar J.
2023 Aug 8;22(1):230. DOI:10.1186/512936-023-
04662-8.

Raman J. Editorial: Women in infectious diseases
epidemiology. Frontiers in Epidemiology 2024;
3:1351528. DOI:10.3389/fepid.2023.1351528.
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22.

23.

24,

25.

26.

27.

28.

=

Raman J and Barnes Kl. Ensuring prompt
detection and effective treatment of all malaria
infections in South Africa. South African General
Practitioner 2023; 4(2):54-57. DOl 10.36303/
SAGP0173.

Rantso TA, Koekemoer LL and van Zyl
RL.  Bioactivity of select essential oil
constituents against life stages of Anopheles
arabiensis (Diptera: Culicidae). Exp
Parasitol.  2023; 251:108569. DOI:10.1016/j.
exppara.2023.108569.

Rants'o TA, Koekemoer LL and van Zyl RL. The
insecticidal activity of essential oil constituents
against pyrethroid-resistant Anopheles
funestus (Diptera: Culicidae). Parasitol Int. 2023;
95:102749. DOI:10.1016/].parint.2023.102749.

Ross M, Frean J. Occupational malaria:
lessons for occupational health practitioners.
Occupational Health Southern Africa 2023;
29(3): 141-143

Saxena SK, Ansari S, Maurya VK, Kumar S, Jain
A, Paweska JT, Tripathi AK and Abdel-Moneim
AS. Re-emerging human monkeypox: A major
public-health debacle. Journal of Medical
Virology 2023; 95(1): e27902. DOI: 10.1002/
jmv.27902.

Tine R, Herrera S, Badji MA, Daniel K, Ndiaye
P Gueye CS, Tairou F, Slutsker L, Hwang J,
Anash E and Littrel M on behalf of the Malaria
Operational Research Partnership. Defining
operational research priorities to improve
malaria control and elimination in Sub-Saharan
Africa: results from a country-driven research
prioritization setting process. Malaria Journal
2023; 22:219. DOI: 10.1186/512936-023-04654-
8.

QuanV, Frean J, Weyer J, Rossouw J, Oosthuizen
M. and Blumberg, L. Zoonosis as a cause of
acute febrile illness at a One Health interface
in rural South Africa: it's the little five, not the
big five. Inter. J. Infect. Dis. 2023; 130: S36. DOI:
10.1016/].jid.2023.04.083.
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29.

30.

31.

32.

van Meer V, Paweska JT, Swanepoel R,
Grobbelaar A, Bastos AD. Genome sequencing
of historical encephalomyocarditis viruses from
South Africa links the historical 1993/4 Savanna
elephant (Loxodonta africana) outbreak to
cryptic Mastomys rodents. Pathogens. 2024;
13(3):261. DOI:10.3390/pathogens 13030261,

Viljoen N, Ismail A, Weyer J and Markotter W. A
rabies-related lyssavirus from a Nycticeinops
schlieffeni bat with neurological signs, South
Africa. Microbiology Resource Announcement
2023;12(11):  e00621-23.  DOI  10.1128/
MRA.00621-23.

Viljoen N, Weyer J, Coertse J and Markotter
W. Evaluation of taxonomic characteristics of
Matlo and Phala bat rabies-related Lyssaviruses
identified in South Africa. Viruses 2023;
15(10):2047. DOI: 10.3390/v15102047.

Viljoen N, Burt F and Wevyer J. Coding-complete
genome of human alphaherpesvirus 1 isolated
from a case of fulminant hepatitis. Microbiology
Resource  Announcements 2023; 12(10):
e00355-23. DOI: 10.1128/MRA.00355-23.

Conferences

During the year under review, staff from the Centre

made 54 contributions to international, national and

local congresses. Centre for Emerging Zoonotic and

Parasitic Diseases
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PROF. NICOLA PAGE
Acting Centre Head

BACKGROUND

The Centre is responsible for providing timeous, locally
relevant information to facilitate the understanding,
management and prevention of enteric diseases in
the South African population. The Centre focuses on
six research streams, including:

1. Foodborne diseases, globally recognised as
a threat to food safety and security.

2. Waterborne diseases, affecting substantial
portions of the population in instances where
unsafe water is utilised, and often associated
with large outbreaks.

3. Category One notifiable medical
conditions (NMC) under routine surveillance,
comprising epidemic-prone diseases such as
cholera, enteric fever and listeriosis.

4, Rotavirus, a vaccine-preventable disease in
South Africa.
5. Diarrhoeal disease syndromic surveillance

in selected sites, monitoring important viral,

Annual Overview 2023/24

CENTRE FOR

ENTERIC DISEASES (CED)

bacterial and parasite enteric pathogen
prevalence.

6. Genomic surveillance of priority enteric
bacterial pathogens, detecting unknown
outbreaks and establishing disease clusters.

The Centre comprises a small team of specialists with
extensive experience in enteric diseases. Activities
include  surveillance, public  health-orientated
research, outbreak investigation and response,
reference laboratory services, regional technical and
laboratory testing assistance, as well as international

collaborations.

The most notable event in the year under review was
the re-emergence of indigenous pandemic cholera
following importation. The Centre played a key
role in supporting the NDoH through collaborative
epidemiologic and laboratory work with multiple
stakeholders and provided technical guidance for
outbreak investigation and response activities.
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SURVEILLANCE

NATIONAL CHOLERA SURVEILLANCE

All presumptive cholera cases notified through the
NMC or other sources are followed up immediately
upon receipt of an alert or NMC notification. This
includes liaison with microbiologists, technologists
and clinicians, and expediting referral of samples/
isolates to the CED for emergency testing.

In the reporting period, a total of 376 clinical
specimens and isolates were tested at the CED. Of
these, 200 were confirmed as cases of Vibrio cholerae,
and further characterised as toxigenic serogroup O
Vibrio cholerae (196 cases) and non-toxigenic, non-O1
Vibrio cholerae (four cases). Fifty-one non-human
isolates from water and food samples were also tested,
one was identified as Vibrio cholerae 01 Inaba and one
as Vibrio parahaemolyticus, 42 were non-toxigenic
non-01 Vibrio cholerae and seven were negative for
Vibrio cholerae.

NATIONAL ENTERIC FEVER
SURVEILLANCE

A total of 120 laboratory-confirmed cases of enteric
fever were reported from eight different Provinces. The
majority of cases were from Gauteng (54%, 65/120)
followed by Western Cape (23%, 28/120), and Eastern
Cape (6%, 7/120) Provinces. No cases were reported
from Limpopo. No cases of enteric fever caused by
Salmonella Paratyphi A, B or C have been reported
during this period. Updates on clusters previously
identified in several Provinces through genomic
surveillance are provided in the following section.

NATIONAL LISTERIOSIS SURVEILLANCE

All cases of listeriosis alerted through the NMC
system and NHLS corporate data warehouse (CDW)
were followed up by the centre’s staff to ensure the
collection of additional data, comprehensive food
history and isolate referral for WGS.
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Seventy-eight laboratory-confirmed cases of listeriosis
were reported from eight Provinces. Most cases were
from Western Cape (31%, 24/78) followed by Gauteng
(27%, 21/78) and KwaZulu-Natal (23%, 18/78). No
cases were reported from the Northern Cape. Persons
aged 15-49 years accounted for 44% (34/78) of cases,
followed by neonates at 23% (18/78) and 65 years and
older at 13% (10/78) of cases.

ACUTE DIARRHOEAL DISEASE
SURVEILLANCE

Diarrhoeal disease sentinel surveillance is active
at seven sites in five Provinces. During the
reporting period, 635 cases were enrolled (233
from Mpumalanga, 132 from North West; 135 from
Gauteng, 122 from Western Cape, and 13 from Free
State). Children <5 years constituted 69% of cases
(438/635) with a median age of 10 months. Patients
>5 years comprised 31% (197/635) of enrolments,
with a median age of 29 years. Most cases (377/635,
59%) were inpatients. Where results were available,
among children up to 15 years of age, 2.2% (9/418)
were HIV-infected, while 36% (52/144) of adults 16
years or older, were HIV-infected. Outcome data was
available for 85% (540/635) of the enrolments, with
95% (513/540) of the cases discharged and three
deaths reported.

Rotavirus was detected in 14% of the specimens
screened (91/635) with detection rates and case
numbers highest between July and September
2023. Multiplex PCR testing for other enteric viruses,
bacteria and parasites was also performed. Excluding
rotavirus, the most common enteric viruses detected
were adenovirus (88/531; 17%; enteric and respiratory
human adenovirus), norovirus (73/531; 14%) and
astrovirus (23/531; 4%). Shigella spp. was the most
common enteric bacterial pathogen identified
(82/478; 17%) followed by Campylobacter spp.
(41/478; 9%) and Salmonella spp. (19/478; 4%). The
most common parasite detected was Cryptosporidium
spp. (27/432; 6%).
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Rotavirus, norovirus and shigellosis remain the three
most common causes of diarrhoea in hospitalised
children under five years, a finding consistent with
reports in many low- and middle-income countries.
Unlike children and adolescents, a large proportion
(slightly more than a third) of adults hospitalised or
seeking treatment for diarrhoea are HIV-infected.

OUTBREAKS

The Centre's staff regularly follow up on alerts of
suspected enteric disease outbreaks reported through
the NMC system and other sources. In addition, the
routine use of whole-genome sequencing (WGS) as a
surveillancetoolenablesthedetection of clusters(small
localised outbreaks) and targeted epidemiological
investigation of cases by the NDoH and assists in our
understanding of the complex epidemiology of some
of the endemic enteric diseases. The Centre provides
epidemiological and laboratory support for outbreak
investigation as required.

ENTERIC FEVER (TYPHOID FEVER)

Through core-genome multilocus sequence typing
(cgMLST) analysis of WGS data, clusters were
previously identified in North West (one cluster)
and Gauteng (two clusters) and the spread and
establishment of the North West Klerksdorp
typhoid fever cluster strain into other Provinces was
demonstrated. The first case of enteric fever caused by
the Klerksdorp strain was identified in the North West
Province in November 2020. As of 31 March 2024,
there were 95 confirmed cases across six Provinces
(GP= 45, NW=37, MP=6, KZN=3; FS=2; WC=2). The
most recent case identified in North West Province
occurred in February 2023 and the additional 11 cases
identified during the reporting period were all from
Gauteng Province. In the North West and Gauteng
Provinces, males predominate (73% of cases) with a
median age of 26 and 25 years, respectively. It is likely
that different concurrent patterns of transmission
were responsible for the initial cases and subsequent
spread of the Klerksdorp cluster strain.
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No new cases belonging to either Gauteng cluster
have been identified in the current reporting period,
suggesting that these clusters are no longer active.
The first Gauteng cluster consisted of 32 cases,
detected from January 2020 through October 2022;
and the second Gauteng cluster consisted of 12
cases detected from June 2020 through April 2022.
Contamination of municipal water is very unlikely
to be the source of infection in any of the clusters
described, and the ongoing challenge in identifying
the source(s) of infection attests to the complex
epidemiology and range of transmission pathways for
this pathogen.

The CED continued to provide technical advice and
support to the provincial and district departments
of health with outbreak investigations. Centre staff
members (Dr Linda Erasmus and Mr Phuti Sekwadi)
responded to intermittent media queries and gave
interviews on the topic as needed.

CHOLERA

Several  African  countries  (including  Malawi,
Mozambique and Zimbabwe) have reported cholera
outbreaks over the last year highlighting the risk of
imported cases in South Africa. Prior to the current
reporting period, a cholera outbreak was declared
in South Africa in February 2023. From 1 January
through 31 March 2023, 11 confirmed cholera
cases were identified (toxigenic Vibrio cholerae O1
serotype Ogawa) in Gauteng (Ekhuruleni and City of
Johannesburg). The first three cases were imported
or import-related cases following travel to Malawi. All
subsequent cases acquired infection locally and were
classified as indigenous cases.

From 1 April 2023 to 31 March 2024, a cumulative
total of 1,605 suspected cholera cases were notified
through the NMC system from nine Provinces. From 7
May through 25 July 2023, 188 laboratory-confirmed
cholera cases were identified. Gauteng Province
accounted for the majority of the cases (n=165),
mostly from Hammanskraal in Tshwane; Free State
Province had 11 cases primarily affecting Vredefort/
Parys, Fezile Dabe District; North West Province
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reported six cases and Limpopo Provinces had four
cases. Mpumalanga and KwaZulu-Natal Provinces
identified one case each.

A single case was confirmed in North West Province
in October 2023 and a further case was identified
in Eastern Cape Province in December 2023. In
the first quarter of 2024, 10 laboratory-confirmed
cholera cases were reported; nine from Limpopo
Province and one case from Gauteng Province. The
first three cases were imported following travel to
Zimbabwe, while no travel history was reported in
the other cases. One case from Limpopo Province was
serotyped as Vibrio cholerae O1 Inaba, while nine of
the cases were serotyped as Vibrio cholerae O1 Ogawa.
Antimicrobial susceptibility testing was performed on
148 Vibrio cholerae isolates and all were susceptible to
azithromycin and ciprofloxacin.

The CED has supported the NDoH in cholera case
investigation, field investigation and contact tracing
activities, provided technical advice to the National
DoH, maintained and updated the cholera outbreak
line list of all the suspected and confirmed cases and
attended the cholera outbreak MNORT meetings.
Testing of stool specimens/isolates at the CED
laboratory, including culture, serotyping and PCR, is
ongoing. Centre staff members (Drs Juno Thomas,
Linda Erasmus, Nicola Page and Mr Phuti Sekwadi)
responded to media queries and gave radio and TV
interviews on the topic.

SELECTED FOODBORNE DISEASE
OUTBREAKS

Investigation of foodborne disease outbreak
in a home for the intellectually and physically
disabled persons, Gauteng in August 2023

On 31 August 2023, a visiting doctor at a home for
elderly persons living with intellectual and physical
disabilities reported a suspected foodborne disease
outbreak involving 24 residents. Two residents
were admitted to hospital, one of whom demised.
Specimens were collected from symptomatic
residents (n=6) and food retention samples (including
boiled eggs and chicken meals) were sent to a private
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laboratory for screening of foodborne pathogens.
All clinical specimens tested positive for Salmonella
enteritidis, and the isolates were confirmed at CED as
Salmonella enteritidis. The laboratory results for the
food samples were not shared. The facility conducted
extensive investigations and reinforced infection
control measures throughout its food preparation
processes. No new cases were reported after 31
August.

Foodborne disease outbreak of Salmonella
enteritis among inmates at an event in Western
Cape, October 2023

Between 1 and 6 October 2023, 12 inmates fell ill with
gastroenteritis while attending an event at a Western
Cape correctional facility. During transit to the Western
Cape on 30 September, inmates from a correctional
facility in KwaZulu-Natal consumed cooked food from
a visitor. The onset of illness occurred during transit.
None of the inmates at Western Cape correctional
facility reported any illness. Ten stool samples were
collected and tested at the George NHLS laboratory.
One patient was admitted to hospital with no fatalities.
Salmonella species were isolated from nine of the 10
samples and CED confirmed Salmonella enteritidis.
Food samples of the implicated food items were not
available for testing.

Suspected foodborne disease outbreak at a
restaurant, Cape Town, Western Cape, February
2024

On 8 February, a suspected foodborne disease
outbreak affecting patrons and staff at a restaurant
in the Western Cape was reported. During
investigations, 20 cases were identified (12 staff;
eight patrons) with onset between 31 January
and 9 February. Meals consumed at the restaurant
between 7 and 8 February were suspected to be the
vehicle of infection. Environmental assessments were
conducted, and surface swabs and food samples were
collected for laboratory analysis. Clinical specimens
were collected from cases, of symptomatic and
asymptomatic staff members. Two specimens were
tested at a private lab with Shigella/EIEC detected by
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PCR. A further 60 specimens were screened at CED for
viruses, bacteria and parasites. Shigella/EIEC targets
were detected in 63% (38/60) of symptomatic and
asymptomatic persons and Shiga-toxin-producing
Escherichia coli targets in 3% (2/60) of specimens.
No enteric pathogens were detected from the
environmental swabs, although high coliform counts
were noted on three of the 13 food samples collected.
Epidemiological investigations were conducted by
the Western Cape DoH outbreak response team.

OTHER FOOD- AND WATERBORNE
DISEASE OUTBREAKS

During the 2023/2024 reporting period, the
centre responded to 10 reported outbreaks with
epidemiologic and laboratory testing support as
needed. 195 Foodborne disease outbreaks were
reported to NICD/CED through NMC or other sources.
Eighty-nine percent (173/195) were followed up,
24% (41/173) did not meet the case definition, and
76% (132/173) were confirmed foodborne disease
outbreaks. Gauteng accounted for most of the
outbreaks at 29% (38/132) followed by KwaZulu-Natal
(27%; 36/132) and Eastern Cape (14%; 19/132). Clinical
specimens were collected in 39% (52/132) of the
outbreaks. Pathogens were isolated in 38% (20/52)
of the outbreaks. Non-typhoidal Salmonella was the
most common pathogen isolated (50%; 10/20). Many
reported outbreaks were not investigated further due
to insufficient epidemiological data and the absence
of clinical/food/environmental sample collection and
testing. Improper storage and temperature abuse of
food are commonly identified as a likely contributing
factor in reported outbreaks.

POLICY CONTRIBUTIONS

The summary of cholera diagnosis and case
management was updated and uploaded on the
NICD website.

DIAGNOSTIC SERVICES

The virology and bacteriology reference laboratories
provide a range of specialised tests to support
diagnostic laboratories in public and private health
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sectors and also to provide rapid diagnostic and
confirmatory testing for epidemic-prone pathogens.
Testing is performed on isolates (from clinical
specimens and environmental or food specimens)
and directly on faecal specimens as indicated. The
range of tests performed includes:

. Specialised rotavirus testing and rotavirus
typing
. Specialised testing for other enteric viruses,

including astrovirus, norovirus and sapovirus

. Specialised adenovirus typing for diarrhoea
cases, acute hepatitis of unknown cause cases
during 2023/24 and conjunctivitis outbreaks

. Specialised molecular screening for enteric
pathogens (including multiplex PCR)

. Specialised testing for Vibrio cholerae, including
phenotypic and molecular testing

. Specialised phenotypic characterisation and
molecular testing for diarrhoeagenic E. coli,
including Shiga toxin-producing E. coli

. Specialised testing for Salmonella species,
including serotyping

. Specialised testing for Listeria species

. WGS for enteric bacterial pathogens where
indicated

TEACHING AND TRAINING

CED staff provided and contributed to the following
teaching and training activities during the period
under review:

. Undergraduate and post-graduate
teaching: Field Epidemiology Training
Programmeme (FETP); MSc Epidemiology and
Biostatistics, MSc Vaccinology and Diploma
in Tropical Medicine and Hygiene (DTM&H)
courses at the University of Witwatersrand,
registrar training courses hosted by the NICD;
NICD intern medical scientist rotational training.

. Postgraduate supervision: Staff from the
centre supervised five PhD students, three MSc
students, one MMed student and one MPH
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samples sent to the laboratory for testing. PHCs
reported fewer measles cases on the NMCSS than the
cases that were consulted. Hospitals with IPC and EPI
managers had better data compared to PHCs. The
presence of a focal person in the facility substantially
improved measles case reporting and CIF availability.
From our support to Sub-Saharan African countries
with the detection and sequencing of polioviruses in
AFP cases and environmental surveillance samples,
vaccine-derived polioviruses were detected in the
region.

SURVEILLANCE

MEASLES/RUBELLA SURVEILLANCE

The Centre provides measles and rubella testing and
surveillance as a WHO national and regional reference
laboratory. Serological testing for these diseases and
molecular testing for measles supports the measles
and rubella strategic framework 2021-2030.

The Centre provides measles test positivity rates
per Province, including population demographics
and geographically mapped locations of the cases.
Laboratory results (detection of measles-specific IgM
antibodies, avidity of anti-measles IgG antibodies,
RT-PCR, and genotyping) are used in conjunction
with epidemiologic case investigations in diagnosing
acute measles infections.

After the measles outbreak in South Africa in
2022/2023, a total of 5467 South African febrile rash
samples were tested during the period under review,
with 468 confirmed measles cases (8.56% positivity
rate). The number of measles cases detected in 2023
decreased after the measles vaccine campaigns were
rolled out in 2023 with a few measles sporadic cases
and clusters seen currently.

About 1,265 Rubella cases, which constituted 23%
of the total number of samples tested at the NICD,
via febrile rash surveillance. The increase in rubella
cases was reported in Western Cape, in the City of
Cape Town, in November and later started spreading
to other districts in the Province. Another increase
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in rubella cases was reported in the Pixley Ka Seme
District in Northern Cape Province. Other Provinces
reported a low number of rubella cases. South Africa
has approved the use of measles-rubella-containing
vaccines which will be available at public healthcare
facilities. Rubella infections were reported in children
aged 1-9 years with more than 800 children reported
to be infected.

As part of the WHO regional quality assurance
programmeme, the Centre retests approximately 10%
of serumsamplesfrom 11 Southernand Eastern African
countries, namely Botswana, Lesotho, Madagascar,
Malawi, Mauritius, Mozambique, Namibia, Seychelles,
Eswatini, Zambia, and Zimbabwe. In the past year,
1,201 samples were tested, and there was good
concordance between the inter-laboratory measles
IgM and rubella IgM results.

POLIO SURVEILLANCE

The poliovirus national laboratory serves nine
countries in the region for acute flaccid paralysis (AFP)
surveillance: Angola, Botswana, Lesotho, Malawi,
Mozambique, Namibia, Eswatini, Seychelles and
South Africa, and nine countries for environmental
surveillance, eight as above excluding Lesotho and
including Zimbabwe.The poliovirus regional reference
laboratory is only one of two in Africa providing
sequence analysis of polioviruses supporting
additional African countries in the region.

ACUTE FLACCID PARALYSIS
SURVEILLANCE

During the period under review, 5,088 samples
were processed for poliovirus isolation; 912 were
from South Africa and 4,176 from the other eight
countries. Between January and March 2024, the
non-polio AFP detection rate in children under the
age of 15 years in the country was 2.1/per 100,000
population, just above the WHO target of 2/100,000
but below the national target of 4/100,000. No
polioviruses of programmematic importance were
identified in South Africa. Vaccine-derived poliovirus
type 1 (VDPV1) was identified in three cases from
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Mozambique, and vaccine-derived poliovirus type 2
(VDPV2) was identified in two cases (one case from
Mozambique and one other case from Angola) and
five contacts from Mozambique. The date of onset for
the recent VDPV2 in Angola is 14 February 2024, while
the onset date for the VDPV2 in Mozambique is 28
September 2023.

For those countries that we provide a sequencing
function, VDPV1 was identified in 121 samples:
Democratic Republic of the Congo (73), and
Madagascar (48). VDPV2 was identified in 202 samples
from Burkina Faso (4), Burundi (2), Cote d'lvoire (28),
Mali (30), Democratic Republic of the Congo (106),
Republic of South Sudan (10), Tanzania (11), Zambia
(6) and Zimbabwe (5).

ENVIRONMENTAL SURVEILLANCE

During the period under review, 1,184 samples were
processed for poliovirus isolation: 176 from South
Africa and 1,008 from the other eight countries. Sabin
viruses of types 1 or 3 were identified in four sites in
three Provinces of South Africa and no polioviruses of
programmematic importance were identified.

VDPV1 was detected in one site from Zimbabwe and
VDPV2 was detected in three sites from Angola, three
sites from Botswana and four sites from Zimbabwe.

Polio sequencing from other countries confirmed
VDPV1 in 16 sites in Madagascar (n = 242), and VDPV2
in five sites in Burundi (n =45), 11 sites in Cote d'lvoire
(n=379), one site in Congo (n =6), two sites in Liberia
(n = 37), seven sites in Democratic Republic of the
Congo (n = 38), two sites in Rwanda (n =41), one site
in Sierra Leone (n = 1), five sites in Tanzania (n = 49)
and four sites in Zambia (n = 12).

ENVIRONMENTAL SURVEILLANCE FOR
SARS-COV-2

The surveillance for SARS-CoV-2 continued in the
period under review. A total of 2,053 wastewater
samples were processed for SARS-CoV-2 surveillance
from sites in Gauteng, Western Cape, Free State,
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KwaZulu-Natal, Eastern Cape, North West, Limpopo,
Mpumalanga, and Northern Cape Provinces. SARS-
CoV-2 was identified in 1,137 samples (55%) using
optimised sensitive digital PCR assays. From the
samples that tested positive, and were sequenced,
837 sequences were generated.

The programmeme is currently using Exatype
software for quality checks and single nucleotide
polymorphisms (SNPs). After this, four other tools are
used for analysis as follows:

1. Mapping of reads to reference genome using
BWA;

2. Sorting using Samtools;
3. SNP calling using iVar; and

4. Run Freyja demix using Freyja.

The sequencing has continued to highlight key
events or changes in circulating variants, including the
emergence of novel genotypes. Reports are compiled
and shared with stakeholders every week on the NICD
website.

TETANUS

The Centre collates and classifies tetanus cases
reported through the NMC system. In the reporting
period, 18 tetanus cases were reported in three
districts, Capricorn District in Limpopo Province
and two cases in Ehlanzeni District in Mpumalanga
Province. Fourteen cases of tetanus were reported in
adults and one case with age unknown. One death
was reported in one of the adult cases. The WHO
declared South Africa had eliminated maternal and
neonatal tetanus in 2002, with the country’s rate of
neonatal tetanus below the threshold of less than one
case per 1,000 live births in every district annually.

VIRAL HEPATITIS

The Centre remains committed to achieving the viral
hepatitis elimination goals by 2030. CVI performs
passive laboratory-based surveillance for hepatitis
A, B and C using data from the NHLS corporate data
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warehouse (CDW) and Notifiable Medical Conditions
(NMCQ).

HEPATITIS A

During the period under review, April 1, 2023,
and March 31, 2024, 2,570 hepatitis A cases were
confirmed with a positive hepatitis A IgM antibody
test throughout NHLS laboratories nationally. A
significant increase in hepatitis A cases was seen in
Western Cape Province in the City of Cape Town, Cape
Winelands, West Coast, and Garden Route districts.
Sub-genotype IB was detected in the Western Cape
region. Four other metros also reported an increased
number of hepatitis A cases, the City of Johannesburg
(198 cases), the City of Tshwane (339), Ekhurhuleni
and eThekwini reported 189 cases. Both Provinces
were alerted for a public health response.

HEPATITIS B

Between 1 April and 31 March 2024, national NHLS
laboratories tested 1,140,243 cases for HBsAg, of
which 40,394 (3.5%) tested positive. Of these, the
majority (28,945, 71.66%) were among the age group
of 25to 49 years,and 115 cases (0.3%) were in children
under one year old. Hepatitis B data was shared with
the NDoH (in joint reporting format).

HEPATITIS C

From 1 April to 31 March 2024, 213,309 patients were
tested for hepatitis C virus exposure with a hepatitis C
antibody test. Of the 7,583 (3.6%) positive results, only
971 (12.8%) patients had a hepatitis C viral load test,
of which 69.1% (671) were positive. The number of
people with active hepatitis C infection has increased
due to the inclusion of data from programmes of
high-risk data. The gaps in patient care and testing
algorithms must be addressed to achieve the goal
of eliminating viral hepatitis by 2030. Hepatitis C
genotyping information showed the circulation of
genotypes 1 to 5 in South Africa.
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OUTBREAKS

Two measles clusters were detected recently (week
one to week 9, 2024, with one in Gauteng Province
where five children were affected in the City of
Johannesburg and another cluster was reported
in Steve Tshwete subdistricts in Mpumalanga, with
seven laboratory-confirmed measles cases. Another
measles outbreak was detected in Northern Cape
Province in a childcare centre with two cases admitted
to the hospital. No deaths were reported. Most of
the children affected were aged 5-14 years. In all the
reported clusters and outbreaks the Department of
Health at the districts or subdistrict level intervened
by implementing targeted vaccination campaigns.

RESEARCH ACTIVITIES

STRENGTHENING SURVEILLANCE FOR
KEY VACCINE-PREVENTABLE DISEASES

NICD Investigators: Kerrigan McCarthy, Mukhlid
Yousif, Nkosenhle Ndlovu, Emmanuel Phalane,
Mokgaetji Macheke, Sipho Gwala, Natasha Singh,
Thabo Mangena, Mantshali Motaung, Lebohang
Rabotapi, Lethabo Monametsi, Fiona Els, Chenoa
Sankar, Sibonginkosi Maposa

Key activities conducted included:

. Development of assays for the optimisation
of detection of SARS-CoV-2, Influenza A and B,
Hepatitis A and E, Measles and Rubella

. Compilation of the SOPs for the assays

. Development of a sample collection and
handling SOP
. SOP for the training of field sample collectors

This research project is funded by the Bill and Melinda
Gates Foundation (BMGF). The NICD co-funded all
activities through the provision of key staff members,
laboratory space some reagents and consumables,
and courier services for samples processed at the
NICD.
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INTEGRATED ENVIRONMENTAL
SURVEILLANCE IMPLEMENTATION IN
SOUTH AFRICA

NICD Investigators: Mukhlid Yousif Kerrigan
McCarthy, Nkosenhle Ndlovu, Emmanuel Phalane,
Mokgaetji Macheke, Sipho Gwala, Natasha Singh,
Thabo Mangena, Mantshali Motaung, Lebohang
Rabotapi, Lethabo Monametsi, Fiona Els, Chenoa
Sankar, Sibonginkosi Maposa.

Key achievements under this project include:

. Successful expansion of the wastewater
epidemiology sentinel sites network. The
programmeme has now grown to 44, spread
across the whole country (Table 1 below). The
sites that are monitored at least once a week.
There are 24 sentinel and 20 sites that are part
of closed catchments, following effluent to
wastewater treatment works.

Table 1: Wastewater surveillance programmeme sites in South Africa

Provinces Municipalities

Nelson Mandela Bay

Eastern Cape Metropolitian Municipality

Wastewater Treatment Plants (sites)

East Bank, Mdansane, Brickfield and KwaNobuhle

Mangaung Metropolitian

Free State C Sterkwater (Dewetsdorp Pad) and Bloemspruit
Municipality
. Northern Works and Goudkoppies and six more in a
Johannesburg Metropolitian . ) .
Vunicipalit closed catchment that includes Chris Hani Baragwanath
paltty Hospital and Bushkoppies Wastewater Treatment Works
Vlakplaats and Hartbeesfontein and seven more in
Gauteng Ekurhuleni Metropolitian a closed catchment that includes Tembisa Hospital,
Municipality Midstream, Olifantsfontein Water Treatment Works and

Tembisa Mall

City of Tshwane Metropolitian
Municipality

Rooiwal and seven more sites in a closed catchment that
includes Dasport and Kalafong Hospital

eTekwini Metropolitian

Northern and Central

Municipality
KwaZulu-Natal —
uMkhanyakude District . .
T Jozini and Manguzi
Municipality
Limpopo Vhembe District Municipality Musina (town) and Nancefield

Nkomazi Local Municipality

Komatipoort

Mpumalanga Mbombela Local Municipality
(Silulumanzi concession)

Silulumanzi

Mahikeng Local Municipality

Mahikeng and Mmabatho

North West o
Rustenburg Local Municipality

Rustenburg and Boitekong

Cape Town Metropolitian

Northern Cape Municipality

Homevale

Western Cape Sol Plaatjie Local Municipality

Borchards Quarry and Zandvliet

. Development of a public-facing dashboard sharing the results from routine testing. The dashboard is

expected to go live, in early 2025.
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ENVIRONMENTAL SURVEILLANCE
ANALYTICS: VALIDATION, APPLICATION,
AND INTERVENTIONS FOR PUBLIC
HEALTH

NICD Investigators: Kerrigan McCarthy, Mukhlid
Yousif, Fiona Els, Chenoa Sankar, Sibonginkosi Maposa

Collaborators: Gillian Maree (Gauteng City — Region
Observatory), Prof. Kathleen O'Reilly (London School
of Hygiene and Tropical Medicine)

This work is seeking to support comprehensive data
collection to support the development of models
to support the application of wastewater-based
surveillance for public health. Notable achievements
in the review period include:

. Knowledge products (a photo essay on
wastewater-based epidemiology, conference
presentations).

. A stakeholder meeting that included local
municipalities to raise awareness and build
consensus.

. Establishment of an international consortium
of scientists, epidemiologists and modelling
experts.

TEACHING AND TRAINING

. Undergraduate: GEMPIl and PHII (viral
hepatitis), medicine (medical immunology,
vaccinology)

. Post-graduate: Registrar rotation, FETP, MSc,
MMed, PhD, MPH

. Intern Scientists: Four intern scientists over this
period

PROFESSIONAL DEVELOPMENT

. Postgraduate Students: Seven (2 MSc, 4 PhD, 1
FETP)

. Graduations: Three (1 MSc, 1 PhD, 1 Intern
Scientist)
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TEACHING AND TRAINING

JOURNAL ARTICLES

1.

Moonsamy, S., Pillay, P. and Prabdial-Sing, N.
September 2023. Hepatitis B infection status
among South Africans attending public health
facilities over five years: 2015 to 2019. PLOS
Glob Public Health, 3 (9): e0000992.

Iwu-Jaja C, Ndlovu NL, Rachida S, Yousif M,
Taukobong S, Macheke M, Mhlanga L, van
Schalkwyk C, Pulliam JRC, Moultrie T, le Roux
W, Schaefer L, Pocock G, Coetzee LZ, Mans J,
Bux F, Pillay L, de Villiers D, du Toit AP, Jambo
D, Gomba A, Groenink S, Madgewick N, van
der Walt M, Mutshembele A, Berkowitz N,
Suchard M, McCarthy K; SACCESS network.
The role of wastewater-based epidemiology
for SARS-CoV-2 in  developing countries:
Cumulative evidence from South Africa
supports sentinel site surveillance to guide
public health decision-making. Sci  Total
Environ. 2023 Jul 26;,903:165817. doi: 10.1016/j.
scitotenv.2023.165817. Epub ahead of print.
PMID: 37506905.

Mukhlid  Yousif, Said Rachida, Setshaba
Taukobong, Nkosenhle Ndlovu, Chinwe Iwu-
Jaja, Wayne Howard, Shelina Moonsamy,
Nompilo Mhlambi, Sipho Gwala, Joshua | Levy,
Kristian G Andersen, Cathrine Scheepers, Anne
von Gottberg, Nicole Wolter, Jinal N Bhiman,
Daniel Gyamfi Amoako, Arshad Ismail, Melinda
Suchard, Kerrigan McCarthy. SARS-CoV-2
genomic surveillance in wastewater as a model
for monitoring evolution of endemic viruses.
Nat Commun 14, 6325 (2023). https://doi.
org/10.1038/s41467-023-41369-5.

Shaw, A.G,, Troman, C, Akello, J.O... McCarthy,
K., Yousif, M. et al. Defining a research agenda
for environmental wastewater surveillance of
pathogens. Nat Med 29, 2155-2157 (2023).
https://doi.org/10.1038/541591-023-02457-7.
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Alleman MM, Jorba J, Riziki Y, Henderson E,
Mwehu A, Seakamela L, Howard W, Albert
Kadiobo Mbule AK, Nsamba RN, Djawe K, Yapi
MD, Mengouo MN, Gumede N, Ndoutabe M,
Kfutwah AKW, Senouci K, Burns CC. Vaccine-
derived poliovirus serotype 2 outbreaks and
response in the Democratic Republic of the
Congo, 2017-2021, Vaccine, April 2023.

epidemiological description of an outbreak of
circulating vaccine-derived poliovirus type 2
(cVDPV2) in Angola, 2019-2020, Vaccine, 2023.

Poliomyelitis Update, April 2023, Vol.22(4)

2. Measles In Limpopo, June 2023, Vol.22(6)
Davlantes E, Greene SA, Tobolowsky FA, Biya O, .
Wiesen E, Abebe F, Weldetsadik MyB, Eboz VA, > Hepatitis £, June 2023, Yol 22(6)
Chisema MN, da Conceicdo Mério B, Tinuga 4. Hepatitis A, August 2023, Vol.22(8)
F, Bobo PM, Chigodo CK, Sethy G, Hellstrom 5. Hepatitis C Seroprevalence In South Africa,
JM, Goundara AM, Burny ME, Mwale JC, Jorba August 2023, Vol 22(8)
J, Makua KS, Howard W, Seakamela L, Okiror
S, Thompson A, Ali A, Samba D, Agbo C, 6. Review Of Measles Outbreak Surveillance Data
Kabamba L Kazoka A Zomahoun DL Manneh Reporting And Factors Affecting Public Health
F Abdelrahim K, Kamugisha C, Umar AS. Response In Limpopo Province - August 2023,
Update on Wild Poliovirus Type 1 Outbreak - September 2023, Vol.22(9).
Southeastern Africa, 2021-2022. MMWR Morb 7. Increase In Rubella (German Measles) Cases
Mortal Wkly Rep. 2023 Apr 14;72(15):391- In Western Cape Province, October 2023,
397. doi: 10.15585/mmwr.mm7215a3. PMID: Vol.22(10)
37053125; PMCID: PMC10121257. 8. Measles Rubella Surveillance, November 2023,

Morais A, Morais J, Felix M, Neto Z, Madaleno
V, Umar AS, Panda N, Lemma F Chivale
JAL, Cavalcante DG, Davlantes E, Ghiselli M,
Espinosa C, Whiteman A, Iber J, Henderson E,
Bullard K, Jorba J, Burns CC, Diop O, Gumede N,
Seakamela L, Howard W, Frawley A. Genetic and

Vol.22(11)

International: 11

National: 4

Poliovirus Intratypic Differentiation Workshop hosted by WHO, facilitated by WHO, CDC and NICD, from 5-9 June 2023.
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DR SUSAN NZENZE
Centre Head

DIVISION FOR PUBLIC
HEALTH SURVEILLANCE
AND RESPONSE (DPHSR)

DPHSR was integral to the continued national and provincial
response to the ongoing cholera outbreak, providing
epidemiological expertise and maintaining data
platforms to monitor trends in cases.

BACKGROUND

The DPHSR plays a pivotal role in surveillance and
response activities related to infectious disease threats
in South Africa.

The DPHSR comprises the following units: the GERMS-
SA surveillance programmeme (which is 21 years old
this year), the Provincial Epidemiology Team (PET;
consisting of eight epidemiologists based in the
Provinces), the Notifiable Medical Conditions (NMC)
Surveillance Unit, and the Outbreak Response Unit
(ORU; which hosts the Emergency Operations Centre
(EOQ)). Together, these units in conjunction with the
NICD specialist centres’ teams, contribute to national
communicable disease surveillance, pandemic
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preparedness and response efforts through real-time
alerts and notification of diseases of public health
importance, as well as providing technical expertise
to national, and provincial, and district departments
of health. It also facilitates communication and data
sharing between the national and provincial health
departments and the NICD.

During the past year, the DPHSR was integral to the
continued national and provincial response to the
ongoing cholera outbreak, providing epidemiological
expertise and maintaining data platforms to monitor
trends in cases, tests, hospitalisations, and deaths.
Epidemiological support from the EOC, ORU, and
PET led to a well-co-ordinated and structured data
flow, data management and analysis. DPHSR played

National Institute for Communicable Diseases




a key role in managing outbreaks of other infectious
diseases in response to other epidemics including
benzene/benzine toxicity, conjunctivitis, diphtheria,
measles, cholera and rabies cases. Event-based
surveillance was expanded, and EOC staff conducted
training on emergency management locally and in
several other African countries.

The NMC surveillance system provides co-ordinated
collection, collation, analysis, interpretation, and
dissemination of public and private sector NMC data
through a real-time surveillance system and provides
information for targeted public health response,
decision-making, and resource allocation. Through the
NMC timeous alerts are issued and the public health
responseisinitiated. Lastly, the GERMS-SA collaborates
with NICD centres to provide a national active
surveillance programmeme for laboratory-confirmed
bacterial and fungal infections, complemented by
enhanced surveillance at sentinel hospital sites. This
provides a robust platform for monitoring disease
trends, which guides public health policy decisions.

SURVEILLANCE

In the last 20 years, NHLS microbiology laboratories
and those in the private sector have participated in
the GERMS-SA laboratory surveillance programmeme
and sent specimens matching the GERMS-SA case
definitionsto NICD centres for further characterisation.
Through the NHLS Corporate Data Warehouse, full
case counts from NHLS laboratories are added to our
GERMS-SA databases for all isolates matching our
case definitions. This provides the minimum burden
of disease for each pathogen, reflecting more than
30,000 cases over the last 20 years. At 30 sentinel
public sector sites nationally, nurse surveillance
officers enhance our surveillance by collecting
clinical information and outcome data on patients
relating to specific pathogens. The GERMS-SA core
team also supports the operational side of syndromic
surveillance programmes, including pneumonia and
influenza-like illnesses (with CRDM) diarrhoea (with
CED) and smaller site-specific studies with CHARM
and CVI.
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The NMC reporting application was initially rolled out
in 2018 and facilitates real-time notification for the
prompt diagnosis of NMCs. This strengthens NMC
surveillance, as required by the International Health
Regulations (2005). NMCs are reported electronically
through mobile applications on Android, Huawei,
and iPhone and a web-based application. Electronic
notification is preferred, although paper-based forms
can still be used. As of March 2024, there were 24,829
authorised users, the mean number of active users
per month in 2023 was 368 compared to 279 in 2022.
The number of active users in March 2024 was the
same as in March 2023 (371), indicating some stability.
In the year under review (2023), the NMC surveillance
system received 165,595 notifications (excluding
COVID-19), of which 23% (n= 38,869) were Category 1
NMC and 77% (n=123,726) were Category 1.

The most common Category 1 notifications were
clinical and laboratory notifications of malaria cases
(40%), followed by measles cases (18%), reflecting
the ongoing measles outbreak. Common Category 2
notifications included pulmonary tuberculosis (55%),
followed by extra-pulmonary tuberculosis (18%).
New NMC categories were gazetted in February
2023, which saw the inclusion of mpox, rubella, and
congenital rubella syndrome as Category 1 NMCs.
Hospital surveillance for Category 1 NMCs was
launched in March 2023.

Electronic case investigation forms (CIFs) are being
added to the NMC surveillance system to remove
the need to complete paper CIFs after electronic
notification; these forms are currently available on
the web but not yet on mobile. To date, mpox and
congenital syphilis CIFs have been published, while
other forms are in various stages of development.

The PET continued to support the provincial
departments of health with public health surveillance
data management, analysis, report writing, and
report dissemination. The Western Cape and North
West PET, demonstrated the use of technology to
improve disease surveillance by the development
and publication of bespoke public health surveillance
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dashboards. dashboards
(measles, malaria and TB notifications; HIV/TB

Routine  surveillance
Phuthuma weekly indicators) and outbreak response
dashboards (mumps) were produced and published
to inform and support public health action and
decision-making. In Mpumalanga, the provincial
epidemiologist assisted in threshold setting for
Hepatitis A. The ORU strengthened event-based
surveillance (EBS) for communicable diseases, drafted
an EBS framework, and now produces a weekly EBS
bulletin that provides updates on current local,
regional, and international infectious disease threats
for the NICD and NDoH stakeholders.

OUTBREAKS

The  ORU
communications support, and technical expertise to
the NDoH and Provinces related to several outbreak

provided  epidemiological  and

preparedness and response activities of national
importance, such as cholera, measles, mumps,
Wickerhamomyces anomalus and several suspected
foodborne disease outbreaks. In addition, the ORU
continued its stellar work of co-ordinating the clinical
hotline for infectious disease queries. The most
significant development in the last year was the ORU
being a significant stakeholder in the development
of the national integrated disease surveillance and
response strategy (IDSR) on behalf of the National
Department of Health (NDoH). Additionally, the ORU
adopted and adapted the Africa Centres for Disease
Control and Prevention (Africa CDC) framework for
EBS, again on behalf of the NDoH. This marked a
significant step in the formalisation of a longstanding
practice by the ORU to identify outbreaks at their
infancy, and will form part of the overall IDSR strategy.
To implement the media-monitoring component of
EBS, the ORU was able to secure funding for additional
staff capacity through the United States Centres for
Disease Control and Prevention (US CDC).
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ORU continues to interact with other public health
agencies globally and are active members of the
World Health Organization (WHO) Global Outbreak
Alert and Response Network (GOARN).

The EOC continues supporting the NDoH in
establishing a public health EOC (PHEOC) for all
hazards, while the EOC based at the NICD will be
operationalised for infectious diseases only. The EOC
secured funding through the US CDC to strengthen
current activities conducted by the EOC and to
support the NDoH in cascading EOC capacity to
the Provinces. With this funding, the EOC expanded
its human resource capacity, allowing for the
review and improvement of existing plans, policies,
and procedures. The NICD-EOC team plans to
continue supporting the NDoH project towards the
establishment of functional national and provincial
PHEOCs and to further develop training material for
a broader range of emergency management topics.
Additionally, the EOC as a representation of ORU,
participated in the National Pandemic Preparedness
Planning Module One workshop for South Africa,
hosted by WHO.

The PET provided technical support for local outbreak
preparedness and response activities in the Provinces,
including the mumps outbreak reported from two
Provinces, and the cholera outbreak that was reported
in Gauteng, Free State, Mpumalanga, KwaZulu-
Natal, North West, and Limpopo. The PET supported
outbreak investigation and report writing for local
outbreaks, including a mysterious disease outbreak in
uThukela District, linked to Benzene/Benzine toxicity,
Conjunctivitis outbreak in KwaZulu-Natal, Diphtheria
ina prison in the Western Cape, and several foodborne
illness outbreaks occurring in schools reported in the
different Provinces.
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POLICY CONTRIBUTIONS

The DPHSR contributed to the development and
drafting of the national integrated disease surveillance
and response strategy.

Ms Genevie Ntshoe was appointed as a member of
the cholera task force responsible for reviewing and
updating the national cholera guidance documents.

DrSusanNzenze, Ms Lehlohonolo Kumalo, DrRuvimbo
Chingonzoh and Ms Janine Bezuidenhoudt were
trained as trainers for the data2policy programmeme
and are mentoring the second cohort of Data2Policy
(D2P) participants which includes several staff from
the DPHSR (Vanessa Quan, Susan Meiring, Genevie
Ntshoe, Moipone Shonhiwa, Poncho Phafane, Zandile
Nukeri and Zikhona Jojozi).

RESEARCH ACTIVITIES

The DPHSR conducted several research activities in
collaboration with NICD centres and national and
international partners. The ORU conducted several
research activities including:

A Review of Legal Instruments for Emergency
Management and Outbreak Response in South
Africa: NICD perspective

NICD Investigators: Nevashan Govender

Collaborators: Sayuri Pillay (University of
Witwatersrand)

To discuss the development and the extent of the
roles and responsibilities of existing ORU and the
National EOC in South Africa. To identify gaps in the
current outbreak response and EOC legal structure
in South Africa. To ascertain if the ORU/ EOC at the
NICD is legally mandated. In addition, to provide
recommendations for the ideal Public Health
Emergency Operation Centre (PHEOC) set-up, in
terms of legislation, functions and others, for all the
relevant stakeholders involved.
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Burnout and mental health resilience among
frontline workers providing Pandemic Response
in South Africa NICD

NICD Investigators: Nevashan Govender

Collaborators: Inge Kleinhans (Sefako Makgatho
Health Sciences University)

To describe the knowledge, attitudes and practices of
frontline staff regarding burnout and mental health
resilience as well as to provide a situational analysis
that can inform policy and strengthen the overall
wellness of employees within the workplace.

Prevalence and Distribution of Protozoal
Enteropathogens in South Africa between 2016
and 2021

NICD Investigators: Nevashan Govender, Bhavani
Moodley, Charlotte Sriruttan

Collaborators: Inge Kleinhans (Sefako Makgatho
Health Sciences University)

Adescriptive, retrospective and cross-sectionalanalysis
of secondary data from the NHLS Corporate Data
Warehouse (CDW). We assessed the prevalence and
distribution of selected protozoal enteropathogens
(Cryptosporidium, Entamoeba histolytica and Giardia
lamblia) in public-health sector patients in South
Africa from 2016 to 2021.

The Epidemic of Knowing: An Ethnographic Study
of Biomedical Knowledge Production in the South
African COVID-19 Epidemic

NICD Investigators: Nevashan Govender

Collaborators: Praveer Patel  (University —of

Johannesburg)

To study how biomedical knowledge is being
produced through the surveillance of the COVID-19
pandemic. To achieve this will look at how digital
technology such as various COVID-19 dashboards
and social media are used as tools for research and for
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sharing knowledge as COVID-19 has emphasised the
importance of digital technology.

TEACHING AND TRAINING

DPHSR staff provided and contributed to the teaching,
training, and supervision of intern scientists, SAFETP
residents, public health medicine registrars, and
microbiology registrars from various South African
universities. Staff provided lectures for undergraduates
and post-graduates in the Faculty of Health Sciences
at the University of the Witwatersrand, and at other
South African universities. Ongoing teaching and
training are provided on a request basis, as well as on
current infectious disease outbreaks such as national
cholera webinars. Several staff were trained as trainers
on WHO IDSR (NMC Surveillance officer, Provincial
Epidemiologists and two ORU Epidemiologists); two
ORU staff were trained on event-based surveillance by
Africa CDC; and two ORU staff were trained on hotline
co-ordination and operationalisation for event-based
surveillance also by Africa CDC.

Two staff from the ORU assigned to EOC duties,
made history as the first two fellows from South
Africa to graduate from the prestigious Public Health
Emergency Management Fellowship offered by the US
CDC in Atlanta. Among 25 fellows from 17 countries,
their presence in this diverse programmeme enriched
the learning experience, fostering a global community
of emerging experts in public health emergency
management. This achievement marks a significant
step forward for South Africa in the global public
health stage, inspiring future participants and creating
lasting impacts on emergency management in the
country and beyond. Since returning to South Africa,
they have assisted the NDoH project towards the
establishment of provincial PHEOCs in Mpumalanga,
KwaZulu-Natal, the Eastern Cape and Western Cape.

PROFESSIONAL DEVELOPMENT
GRADUATIONS

Seven students graduated during the period under
review:
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. PhD: 1

. MPH: 1

. BCom Supply Chain Management: 1

. Bachelor of Business Administration: 2

. Diploma in Management Project
Management: 1

. Diploma in Business Management: 1

POSTGRADUATE STUDENTS

Twenty students are currently enrolled, comprising of
the following:

. PhD in public Health (1)
. PhD in Public Health (Epidemiology) (1)
. PhD in Environmental Health (1)

. Master in Public Health: 1 Master in Business
Administration

. MSc Epidemiology and Biostatistics: (1)

. MM Governance (1)

. Bachelor of Commerce in Project Management
)

. Bachelor of Commerce in Public

Administration (1)
. Bachelor of Arts in Environmental Health (1)

. Bachelor of Commerce in Project Management

M
. Postgraduate Diploma in Public Health (3)
. Diploma in Public Health (2)
. Diploma in Business Administration (1)
. Diploma in TB and HIV management (1)

. Postgraduate Diploma in Public Health (1)

RESEARCH OUTPUT

Journal Articles

1. Ziad A Memish 1, Lucille Blumberg 2, Amal
Saif Al-Maani 3, Rama Baru 4, Eve Dube 5,
George F Gao 6, Daniel B Jernigan 7, Yee-Sin
Leo 8, Joseph Sriyal Malik Peiris 9, Jakir Hossain
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B Masud 10, Jodie McVernon 11, Justice
Nonvignon 12, Folasade Tolulope Ogunsola
13, Helen Reese 14, Rana Muhammad Safdar
15, Kumnuan Ungchusak 16, Lothar H Wieler
17, David Heymann; Moving cholera vaccines
ahead of the epidemic curve. Lancet. 2024 Jan
13,403(10422):127-129.doi: 10.1016/50140-
6736(23)02244-4. Epub 2023 Oct 17.

Francis B Kolo 1, Abiodun A Adesiyun 2,
Folorunso O Fasina 1, Bernice N Harris 3, Jennifer
Rossouw 4, Charles Byaruhanga 1, Hermanus
De Wet Geyer 4, Lucille Blumberg 4, John
Frean 4 5, Henriette van Heerden 1;Brucellosis
Seropositivity Using Three Serological Tests
and Associated Risk Factors in Abattoir
Workers in Gauteng Province, South Africa,
Pathogens. 2024 Jan 9;13(1):64.doi: 10.3390/
pathogens13010064.

Jassat W, Mudara C, Ozougwu L, Welch R,
Arendse T, Masha M, Blumberg L, Kufa T, Puren
A, Groome M, Govender N, Pisa P, Govender S,
Sanne |, Brahmbhatt H, Parmley L, Wolmarans
M, Rousseau P, Selikow A, Burgess M, Hankel
L, Parker A, Cohen C. Trends in COVID-19
admissions and deaths among people
living with HIV in South Africa: analysis of
national surveillance data; Lancet HIV. 2024
Feb;11(2):96-e105. doi: 10.1016/52352-
3018(23)00266-7.

Collins Iwuji 1 2, Catherine E Martin 3,
Diantha Pillay 3, Patience Shamu 3, Susan
Nzenze 3, Mercy Murire 3, Laura Ashleigh
Cox 3, Alec Miners 4, Carrie Llewellyn 5, Saiga
Mullick 3, Implementation preferences for
the management of sexually transmitted
infections in the South African health system:
a discrete choice experiment; Sex Transm
Infect, 2024 Jan 17;100(1):10-16. doi: 10.1136/
sextrans-2023-055816.

James A Banaski Jr 1 2, Nevashan Govender
3, Michelle J Groome 3 4, Ryan Houser 1 5,
Ashley Greiner 6, Sharanya Krishnan 7, Brenna
Means 1 5, Ryan Remmel 1 8, lleana Vélez
Alvarado 1 5, Claire J Standley 1 9; Introducing
www.epidemic-em.org: A collection  of
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online resources and training materials for
strengthening use of Emergency Operations
Centers for epidemic response, Disaster Med
Public Health Prep, 2024 Feb 23:1-16. doi:
10.1017/dmp.2024.36.

Maxwell Mabona 1 2 3, Thembekile Zwane
4, Jaishree Raman 5 6 7, Lazarus Kuonza 4,
Babongile Mhlongo 8, Poncho Phafane 8 9;
Evaluation of the malaria case surveillance
system in  KwaZulu-Natal Province, South
Africa, 2022: a focus on DHIS2, Malar J, 2024 Feb
14;23(1):47. doi: 10.1186/512936-024-04873-7.
https://doi.org/10.1186/512936-024-04873-7

Andrew C K Lee 1, Bjorn G lversen 2, Sadaf
Lynes 3, Jean-Claude Desenclos 4, Janine E
Bezuidenhoudt 5, Gerd M Flodgren 2, Thidar
Pyone 6, The state of integrated disease
surveillance globally: synthesis report of a
mixed methods study, Public Health, 2024
Mar:228:85-91. doi: 10.1016/j.puhe.2024.01.003.
Epub 2024 Feb 9. https://doi.org/10.1016/j.
puhe.2024.01.003

Sung Hee Ko 1, Pierce Radecki 1, Frida Belinky
1, Jinal N Bhiman 2 3, Susan Meiring 2, Jackie
Kleynhans24,Daniel Amoako25,VanessaGuerra
Canedo 1, Margaret Lucas 1, Dikeledi Kekana 2,
Neil Martinson 6 7, Limakatso Lebina 6, Josie
Everatt 2, Stefano Tempia 2 4, Tatsiana Bylund 1,
Reda Rawi 1, Peter D Kwong 1, Nicole Wolter 2
8, Anne von Gottberg 2 8, Cheryl Cohen 2 4, Eli
A Boritz 1, Rapid Emergence and Evolution of
SARS-CoV-2 Variants in Advanced HIV Infection,
bioRxiv, 2024 Jan 6:2024.01.05.574420. doi:
10.1101/2024.01.05.574420.

Article Erratum: Investigation of two suspected
diarrhoeal-illness outbreaks in Northern Cape
and KwaZulu-Natal Provinces, South Africa,
April-July 2013: The role of rotavirus has just
been published and is available at the following
link: https://sajid.co.za/index.php/sajid/article/
view/597

Carter ED, Stewart DE, Rees EE, Bezuidenhoudt
JE,NgV, Lynes S, Desenclos JC, PyoneT, Lee ACK.
Surveillance system integration: reporting the
results of a global multicountry survey. Public
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Health. 2024 Apr 10;231:31-38. doi: 10.1016/j.
puhe.2024.03.004. Epub ahead of print. PMID:
38603977.

11.  Lee ACK, Iversen BG, Lynes S, Desenclos JC,
Bezuidenhoudt JE, Flodgren GM, Pyone T.
The state of integrated disease surveillance
globally: synthesis report of a mixed methods
study. Public Health. 2024 Mar;228:85-91. doi:
10.1016/j.puhe.2024.01.003. Epub 2024 Feb 9.
PMID: 38340506.

12. Moshibudi Poncho Phafane et al. Factors
associated with mortality among laboratory-
diagnosed drug-resistant tuberculosis patients
on treatment, KwaZulu-Natal Province, 2017-
2019. Pan African Medical Journal. 2024,47:181.
[doi: 10.11604/pamj.2024.47.181.34571]
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NATIONAL CANCER
REGISTRY (NCR)




DR MAZVITA MUCHENGETI
Centre Head

NATIONAL CANCER

REGISTRY (NCR)

GLOBOCAN 2022 reports data from the national pathology
reqgistry which was scaled using the site and sex-specific
percentages of microscopically verified cases obtained
from the EPBCR. This is an important milestone in cancer
surveillance in South Africa.

BACKGROUND

The National Cancer Registry (NCR) is responsible for
cancer surveillance, which is the systemic collection,
storage, analysis, interpretation, and reporting of
cancer cases. National pathology-based cancer
surveillance, childhood cancer surveillance and
the implementation of population-based cancer
registration are the primary roles of the NCR. Within the
NHLS/NICD, the NCR is the only unit conducting non-
communicable disease surveillance. The information
provided by the national pathology-based cancer
registry informs the prioritisation of cancers of public
health importance by the National Department of
Health.
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With the maturation of the Ekurhuleni Population-
based Cancer Registry (EPBCR), South Africa now
has a robust urban population-based cancer registry
which can be used to correct national pathology-
based estimates. For the first time, cancer incidence
statistics reported on the GLOBOCAN cancer statistics
platform (https://gco.arcfr) no longer report data
from neighbouring countries but actual South African
data. GLOBOCAN 2022 reports data from the national
pathology registry which was scaled using the site and
sex-specific percentages of microscopically verified
cases obtained from the EPBCR (2018-2021) and
applied to the 2022 population. This is an important
milestone in cancer surveillance in South Africa.
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The NCR continued to provide technical support to
the recently launched KZN PBCR. As one of three
International Agency for Research in Cancer — Global
Initiative for Cancer Registry Development (IARC-
GICR), Collaborating Centres (now called Centres of
Expertise) for Sub-Saharan Africa, the NCR has been
supporting cancer registries within the continent by
training them on record linkage for cervical cancer
elimination and childhood cancer registration.

Dr Mazvita Muchengeti was appointed as Head of
Department for the NCR from 1 April 2023, and Dr
Judith Mwansa-Kambafwile as senior epidemiologist
from 1 November 2023.

SURVEILLANCE
PATHOLOGY-BASED CANCER REGISTRY

In the year under review, both the 2021 and 2022
cancer incidence reports were published on the NCR
website  (https://www.nicd.ac.za/centres/national-
cancer-registry/). In 2021, there was a slight increase
of 0.8% in the number of cancer cases compared
to 2020. This was the beginning of the recovery of
the healthcare system from the effect of the 2020
COVID-19 pandemic lockdowns. Compared to 2021,
there was an 11.7% increase in cancer cases reported
in 2022. A further comparison of the pre-COVID
pandemic numbers to the subsequent years shows
an initial dip and then a peak in the number of cancer
cases reported in 2022, surpassing the pre-COVID
pandemic cases (87,321 in 2019 versus 89,589 in
2022). Data on cancers diagnosed in 2023 is currently
being coded and cleaned. Due to the current austerity
measures, the Data Manager post has remained
unfilled since the 2022/2023 financial year.
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EKURHULENI POPULATION-BASED
CANCER REGISTRY (EPBCR)

This is the sixth year of population-based cancer

registration in  the  Ekurhuleni  metropolitan
municipality, Gauteng Province. The published report
includes cancers diagnosed between 1 January 1 and
31 December 2022. The overall case finding and data
collection for 2022 was 4,116 (compared to 4,631
in 2021). There was an increase in the number of
reported cancer cases from 2020 to 2021, indicating
therestoration of cancer services and surveillance with
the progressive relaxation of COVID-19 restrictions
in 2021. However, the registry encountered some
challenges in the period under review as reflected in
the decrease in reported cases. These include delays
in filling vacant surveillance officer posts due to

prevailing cost-containment measures.

The most common cancers reported were prostate,
colorectal, and lung cancers among males and
breast, cervix, and colorectal cancers among females.
Among children (0-14 vyears), the most common
cancers were lymphomas, leukaemias and central
nervous system cancers respectively. Retinoblastoma
and nephroblastoma were the fourth most common
cancers in children.

Funding for the six surveillance officer posts has run
out. The contracts are being extended by a further
six months at a time. Two surveillance officer posts
are yet to be filled pending the outcome of the
cost-containment evaluation. There is also a need
for funding for surveillance officers at the KwaZulu-
Natal PBCR. This presents a threat to the continuity of
population-based cancer surveillance.
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The National Childhood Cancer Registry published
its third report on childhood cancer incidence (0-14
years old) for the year 2020. A total of 1,043 cancers
were diagnosed in children aged 0-14 years old in
South Africa in 2020. This equated to an overall age-
standardised rate of 62.4 cases per million (95%Cl: 51.0-
76.0). We found the most common cancer diagnosed
in children to be leukaemia, and the second most
common cancer was lymphoma. Approximately
40% of the cases (n=415) were diagnosed in children
aged 0-4 years old. Our results are comparable to
those of registries within the African region and to
global trends. Annual reports of childhood cancers
are the first step towards improving the reporting
of childhood cancers and raising awareness of the
incidence of childhood cancers. Efforts are ongoing
to receive data from all possible sources.

The NCR hosted a Cancer Surveillance Workshop in
August 2023 to review the current cancer surveillance
status in South Africa, discuss challenges, and explore
collaborative opportunities with key stakeholders. Dr
Muchengeti and Mr Sizeka Mashele participated in
stakeholder meetings on the adoption of the WHO
cervical cancer elimination strategy for South Africa.

Dr Muchengeti and Dr Mwansa-Kambafwile are
Technical Leads of the Surveillance and Data Analytics
Technical Working Groups of the newly formed
US-South Africa Cancer Care and Research Alliance
(US-SACCRA). The first US-SACCRA TWG Leadership
Meeting (Online Retreat) was held in the last quarter
of the reporting period.

Dr Muchengeti was appointed to the Advisory
Group to recommend priorities for the International
Agency for Research in the Cancer Monographs
during 2025-2029 and the National Advisory Group
on Immunisation (NAGI) for Human Papillomavirus
vaccination.
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RESEARCH ACTIVITIES
South African HIV Cancer Match Study (SAM)

NCR Investigators: Natasha Abraham, Carole
Metekoua, Tinashe Tombe-Nyahuma, Judith Mwansa-
Kambafwile and Mazvita Muchengeti.

Collaborators: Institute of Social and Preventive
Medicine, University of Bern, Bern, Switzerland,
Swiss Tropical and Public Health Institute, Allschwil,
Switzerland, University of Basel, Basel, Switzerland,
University of Witwatersrand, School of Public Health,
South Africa.

Funders: International epidemiology databases to
evaluate AIDS (IeDEA), National Institutes of Health,
USA, Swiss National Foundation.

The SAM study is a national cohort of HIV-positive
people created from NHLS HIV data (HIV tests,
CD4 count, and HIV viral load tests) and linked
probabilistically to the National Cancer Registry to
determine the spectrum and risk of cancer in the HIV
population. Currently, the cohort is being updated to
include dataupto2021.The linkage and deduplication
of the HIV data and the NCR data are underway. The
ethics renewal application is also in progress.

Johannesburg Cancer Case-control Study (JCS)
and Evolving Risk Factors for Cancer in African
Populations (ERICA-SA)

NCR Investigators: Mazvita Muchengeti, Wenlong
Carl Chen.

Collaborators: Freddy Sitas, Debbie Bradshaw,
Chris Mathews, Tim Waterboer, Gary Clifford, Melitah
Motlhale, Mwiza Singini, Valerie McCormack.

Funders: South African Medical Research Council
and the UK Government’s Newton Fund through the
UK Medical Research Council.

The JCS is a case-control study of newly diagnosed
(< six months) black cancer patients (1995-2016),
with over 26,000 patients interviewed and more than
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20,000 blood samples stored to examine genetic and
emerging and/or novel risk factors for cancer.

TEACHING AND TRAINING

The NCR continued to offer cancer surveillance
lectures to students of the SAFETP programme and
University of the Witwatersrand. The Centre also
hosted undergraduate medical students from the
University of Pretoria for three weeks in October 2023
as part of their programmeme to develop cancer
research interest among medical students, done in
partnership with the University of Utah. Public health
medicine specialists also rotated through the Centre
during their scheduled rotations at the NICD. The rest
of the training activities are covered under the section
below (IARC-GICR Centre of Expertise Sub-Saharan
Africa).

The NCR, in collaboration with the Living with Cancer
organisation, launched the first patient led cancer
registry in South Africa on World Dancer Day 2024.
During the period under review, the NCR held a
prostate cancer awareness campaign and co-hosted
a colorectal awareness event with the Global Colon
Cancer Association. The NCR also supported the Breast
Cancer Awareness Day hosted by the Pink Drive.

IARC-GICR CENTRE OF EXPERTISE FOR
SUB-SAHARAN AFRICA

As part of the IARC-GICR Centre of expertise activities,
the NCR conducted an in-person training for cervical
cancer record linkage during the first quarter of the
financial year. Fifteen participants from South Africa,
Tanzania, Ethiopia, Kenya, Zimbabwe, Zambia and
Nigeria were trained.

In the last quarter of the financial year, the NCR
conducted an online training with 153 participants
from across Sub-Saharan African countries and
Europe. The NCR also hosted a virtual scientific writing
workshop that was attended by 15 participants from
seven Sub-Saharan countries.
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PROFESSIONAL DEVELOPMENT

. POST-GRADUATE STUDENTS: There were
five PhD and seven master’s students in
training in the period under review.

. GRADUATIONS: Five students graduated (1
PhD, 2 Masters,1 Honours and 1 Bachelors) in
the period under review.

RESEARCH OUTPUT

Journal publications

1. Chiwambutsa SM, Ayeni O, Kapungu N, Kanji
C, Thelingwani R, Chen WC, Mokone DH, O'Neil
DS, Neugut Al, Jacobson JS, Ruff P Cubasch H,
Joffe M, Masimirembwa CEffects of genetic
polymorphisms of drug metabolizing enzymes
and co-medications on tamoxifen metabolism
in black South African women with breast
cancer.Clin Pharmacol Ther. 2023.

2. Ruffieux Y, Muchengeti M, Olago V, Dhokotera
T, Bohlius J, Egger M, Rohner E. Age and Cancer
Incidence in 5.2 Million People With Human
Immunodeficiency Virus (HIV): The South
African HIV Cancer Match Study. Clin Infect Dis
2023

3. Sharma K, Machalek DA, Toh ZQ, Amenu D,
Muchengeti M, Ndlovu AK, Mremi A, Mchome
B, Vallely AJ, Denny L, Rees H, Garland SM. No
woman left behind: achieving cervical cancer
elimination among women living with HIV.
Lancet HIV 2023

4, Metekoua C, Ruffieux Y, Olago V, Dhokotera
T, Egger M, Bohlius J, Rohner E, Muchengeti
M. Decreasing Incidence of Conjunctival
Squamous Cell Carcinoma in People with HIV
in South Africa. J Natl Cancer Inst. 2023.

5. Liu B, Abraham N, Chitsike I, Sylvie CGL,
Kambugu J, Stévy NMA, et al. Enhancing
information on stage at diagnosis for childhood
cancer in Africa. Pediatr Blood Cancer. 2023.
doi:10.1002/pbc.30555

6. Chen WC, Brandenburg JT, Choudhury A,
Hayat M, Sengupta D, Swiel Y, Babb de Villiers
C, Ferndale F, Aldous C, Soo CS, Lee S, Curtis
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C, Newton R, Waterboer T, Sitas F, Bradshaw
D, Abnet CC, Ramsay M, Parker MI, Singh E,
Lewis CM, Mathew CG (2023) Genome-wide
association study of oesophageal squamous
cell cancer identifies shared and distinct risk
variants in African and Chinese populations.
The American Journal of Human Genetics,
https://doi.org/10.1016/j.ajhg.2023.08.007

Dhokotera TG, Muchengeti M, Davidovic¢
M, Rohner E, Olago V, Egger M, Bohlius J.
Gynaecologic and breast cancers in women
living with HIV in South Africa: A record linkage
study. Int J Cancer. 2023 Sep 8. doi: 10.1002/
ijc.34712.. PMID: 37682630.

Engels EA, Shiels MS, Barnabas RV, Bohlius J,
Brennan P, Castilho J, Chanock SJ, Clarke MA,
Coghill AE, Combes JD, Dryden-Peterson S,
D'Souza G, Gopal S, Jaquet A, Lurain K, Makinson
A, Martin J, Muchengeti M, Newton R, Okuku F,
Orem J, Palefsky JM, Ramaswami R, Robbins HA,
Sigel K, Silver S, Suneja G, Yarchoan R, Clifford
GM. State of the science and future directions
for research on HIV and cancer: Summary of a
joint workshop sponsored by IARC and NCI. Int
J Cancer. 2023 Sep 15. doi: 10.1002/ijc.34727.
PMID: 37715370.

Mapanga W, Ayeni OA, Chen WC, Jacobson
JS, Neugut Al, Ruff P, Cubasch H, O'Neil DS,
Buccimazza |, Cacala S, Stopforth LW, Farrow
HA, Nietz S, Phakathi B, Chirwa T, McCormack
VA, Joffe M. The South African breast cancer
and HIV outcomes study: Profiling the cancer
centres and cohort characteristics, diagnostic
pathways, and treatment approaches. PLOS
Glob Public Health. 2023 Oct 24;3(10):e0002432.
doi:  10.1371/journal.pgph.0002432.  PMID:
37874786; PMCID: PMC10597516.

Ramadhar A, Miller PN, Muchengeti M, Kagura
J,Chu K, Gaskill C. Gastric cancer in Sub-Saharan
Africa - a systematic review of primary data.
Ecancermedicalscience. 2024 Mar 7;18:1680.
doi: 10.3332/ecancer.2024.1680. PMID:
38566758; PMCID: PMC10984845.

(=)

12.

Mashele SA, Zwane TB, Kuonza L, Muchengeti
MM, Motsuku L. Risk factors for breast cancer
among women in Ekurhuleni Metropolitan
Municipality, Gauteng Province of South
Africa, 2017-2020: a case-control study.
Ecancermedicalscience. 2023 Aug 25;17:1593.
doi: 10.3332/ecancer.2023.1593. PMID:
37799951; PMCID: PMC10550293.

Stuart KV, Shepherd DJ, Lombard A, Hollhumer
R, Muchengeti M. Incidence and epidemiology
of conjunctival squamous cell carcinoma in
relation to the HIV epidemic in South Africa:
a 25-year analysis of the National Cancer
Registry (1994-2018). Br J Ophthalmol. 2024
Jan 29;108(2):175-180. doi: 10.1136/bjo-2022-
322456.PMID: 36517211.

CONFERENCE PRESENTATIONS

Oral Presentations:

Genome-wide association study identifies
common variants associated with breast
cancer in South African Black women. Authors:
Hayat M, Chen WC, Ramsay M, Mathew CG,
Brandenburg JT and ERICA-SA study. AORTIC
Conference 2023, Dakar, Senegal. 2-6 November
2023.Presenter: Brandenburg JT.

A genome-wide association study of cervical
cancer in the Black South African women.
Authors: Kamiza A, Chen WC, Brandenburg JT,
Ramsay M and Mathew CG. AORTIC Conference
2023, Dakar, Senegal. 2-6 November 2023.
Presenter: Kamiza A.

Prevalence of monoclonal gammopathies
detected by mass spectrometry and their
risk factors among black Africans in Soweto,
Johannesburg, South Africa. Authors: Lee D,
Bertamini L, El-Khoury H, Chen WC, Marinac C
and Ghobrial I. AORTIC Conference 2023, Dakar,
Senegal. 2-6 November 2023. Presenter: Lee D.

Network for Oncology Research in Africa.
Genetics and Biology of African Breast Cancer.
AORTIC Conference 2023, Dakar, Senegal. 2-6
November 2023. Presenter: WC Chen.
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Monitoring of cancer screening and prevention
in Sub-Saharan Africa. AORTIC Conference 2023,
Dakar, Senegal. 2-6 November 2023. Presenter:
M. Muchengeti

The South African HIV Cancer Match Study.
AORTIC Conference 2023, Dakar, Senegal. 2-6
November 2023. Presenter: M. Muchengeti

London Global Cancer Week. AFCRN session.
Monitoring cervical cancer screening and
prevention 15 November 2023. Presenter:
S.Mashele

South African Society of Medical Oncology
(SASMO) in collaboration with South African
Stem Cell Transplant Society (SASCeTS)
Conference. Cancer in People living with
HIV. Plenary Session. March 2024. Presenter:
M.Muchengeti

UROGIN HPV conference, Sweden. March 2024.
Screening and treatment for cervical precancer
in People with HIV in LMICs. Presenter:
M.Muchengeti

Poster Presentations

Epidemiological risk factors for African
Oesophageal-Squamous cell carcinoma in
South Africa: A case-control comparison from
the Johannesburg Cancer Study. Authors:
Chen WC, Bradshaw D, Babb de Villiers C,
Mathew CG, Muchengeti M and Sitas F.
Presenter: Chen WC.

Somatic mutation profiles in non-tobacco
smoking and non-alcohol drinking South
African Black female oesophageal-squamous
cell carcinoma patients. Authors: Ferndale L,
Chen WC, Mpangase P, Brandenburg JT, Aldous
C and Mathew CG. Presenter: Ferndale L.

Trends on hormone-related cancers by
ethnicity: a report from the South African
national cancer registry (1994 -2021) L Khoali,
C Metekoua, P Kellett and M Muchengeti.
Presenter: LKhoali.
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NORA network in-person conference

from 31 October to 2 November 2023 in
Dakar, Senegal. Cervical cancer screening
collaboration in Sub-Saharan Africa: insights
from IARC-GICR centre, Johannesburg, 2022-
2023. Sizeka Mashele.
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