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Overview

• What is listeriosis and how does it present 
clinically? 

• How was the outbreak investigation conducted?

• Evidence confirming the source of the outbreak
– In-depth food history interview findings
– Events linking the outbreak strain with clinical disease
– Factory inspections and findings

• Going forward
– Monitoring for new cases
– Disposal of recalled product
– Communications and health awareness
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Background
What is listeriosis?     

• Caused by the bacterium Listeria monocytogenes
– Gram-positive bacterium

• Found in the environment, in soil and in gut of 
animals

• Transmitted to humans through contaminated 
foods
– All animal produce are at risk of being contaminated 

with Listeria, but foods that are not cooked pose a risk 
to humans

– Dairy (milk/cheese), poultry, processed foods, ready-to-
eat foods, fruit, vegetables. 

• Has a preference for cold environments (around 
7oC)
– Able to live in the fridge 
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Background
How does listeriosis present clinically?

• Usual incubation periods (=time 

from consuming contaminated 

food to development of disease)

– Gastroenteritis: 6-48hours

– Bacteraemia: average 7 days

– Meningitis : average 10 days

– Pregnant women: 21 days (2-70 

days)

• Four common clinical presentations, 

especially amongst persons at risk 

– pregnant women, the elderly and 

persons with weaker immune 

systems 

MeningitisGastroenteritis

Pregnancy 
associated –
illness (prem
labour and 
neonatal 

sepsis/death)
Sepsis/bacteraemia
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Background

What foods have been implicated in 
Listeriosis outbreaks globally?

How does food become 
contaminated with Listeria?

Meats –
• Cold
• Processed/ 

unprocessed
• E.g. poultry, 

ham, polony

Milk products
• Milk 
• Cheese (soft and 

hard)
• Yoghurts
• Amasi / fermented 

milk

Fruit
Vegetables
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How was the outbreak investigation 

conducted?

• Principles of outbreak investigation were followed
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How was the outbreak investigation 

conducted?
Establishing the existence of the outbreak

Incidence of lab-confirmed cases of Listeriosis 
in Gauteng, August 2017 (data sources: NHLS, 

Ampath, Lancet, Pathcare, Vermaak)

Courtesy N Govender
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How was the outbreak investigation 

conducted?

• Principles of outbreak investigation 

were followed:

• After we 

– established the existence of the outbreak, 

– did surveillance for cases and 

– described the epidemiology (the 

distribution of cases by time, person and 

place) 

• we formulated a hypothesis and 

developed an investigative strategy
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The incidence of lab-confirmed listeria cases by district 

in South Africa, 2017

Courtesy J Khoza, S Candy

How was the outbreak investigation 

conducted?
The hypothesis: 

Distribution of cases by age group, 
Jan-October 2017
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How was the outbreak 

investigation conducted?

• Whole genome sequencing and ‘DNA 
fingerprinting’ of listeria isolates

– Listeria as 3 million base pairs in its DNA

– Where DNA is identical or as <20 differences, 
these isolates come from the same source

• NICD established that 95% of isolates 
from patients were sequence type 6

• Therefore it was necessary to find ST-6 in 
food, or in a food factory to identify the 
source. 

Courtesy A Smith, M Ali, A Ismail
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How was the outbreak investigation 

conducted?
The hypothesis: 

• The outbreak was caused by

– A point source contamination of a widely distributed 

and consumed food product/s

– Most likely due to a contaminated processing plant

– The plant is located in or near Gauteng, or has easy 

access to Gauteng markets

– Cases tended not to occur amongst the very poor, 

nor the very wealthy
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How was the outbreak investigation 

conducted?

THE 
SOURCE

Surveillance for cases of 
lab-confirmed listeriosis

Key requirements
1. Listeria isolates from 

patients and food. 
2. Molecular fingerprinting 

of strains

In depth food history 
from persons with lab-
confirmed listeriosis to 

identify commonly consumed 
foods

Testing food samples 
from the fridges of 
persons with lab-

confirmed listeriosis 
to find the outbreak 

strain

Targeted 
investigations 

of  food factories

The Investigative strategy
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Evidence confirming the source of 

the outbreak

In depth food history 
from persons with lab-
confirmed listeriosis to 

identify commonly consumed 
foods

Testing food samples 
from the fridges of 
persons with lab-

confirmed listeriosis 
to find the outbreak 

strain

Targeted 
investigations 

of  food factories
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In-depth food histories
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Evidence confirming the source of 

the outbreak
Food history interviews from patients

• A total of 106 in-depth interviews done amongst persons with 

laboratory-confirmed listeriosis by a dedicated team of 

interviewers using a standardised food history questionnaire

• Several ‘signals’ emerged

Courtesy T Doyle, P Sekwadi, K Calver, N Abraham, M Sikhosana, P Bapela
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Evidence confirming the source of 

the outbreak
Food history interviews from patients

• A ‘case-case’ analysis was 

done using persons with

– ST-6 LM as ‘cases’

– Non-ST-6 LM as ‘controls’

• Risk of developing 

listeriosis due to ST6 strain 

after polony exposure

– OR=21 (95% CI=1.5-310)

Listeria 
monocytogenes strain 

type

Consump-
tion of 
polony

ST6
Non-
ST6

Yes 32 3

No 1 2

Courtesy T Doyle, P Sekwadi, K Calver, N Abraham, M Sikhosana, P Bapela
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Evidence confirming the source of 

the outbreak

In depth food history 
from persons with lab-
confirmed listeriosis to 

identify commonly consumed 
foods

Testing food samples 
from the fridges of 
persons with lab-

confirmed listeriosis 
to find the outbreak 

strain

Targeted 
investigations 

of  food factories
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Evidence confirming the source of 

the outbreak
Testing of food samples from patients fridges

• Environmental health 

practitioners took food 

from patient fridges and 

retail/processing 

environments. 

• When Listeria is 

cultured, the isolate is 

sent to the NICD for 

whole genome 

sequencing. 

• Only 79 foodstuffs 

tested positive for LM

– None were positive for ST-

6

# food samples submitted by Environmental Health and 
tested for Listeria by NHLS infection control laboratory, 
Nov 2017-23 Feb 2018

Courtesy M Shoniwa, R Stewart, A Duse, A Sooka, M Ngubane, A 
Sooka and NICD CED laboratory
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Evidence confirming the source of he 

outbreak
Testing of food from patient fridges

A CLUSTER of CASES of FEBRILE GASTRO-
ENTERITIS – 13 January 2017

• 10 children in a Soweto crèche 
hospitalised at CHBara for febrile 
gastro-enteritis. 

• The attending clinician, Dr Vallabh
suspected listeriosis, and sent of every 
culture possible

• Stool culture from one boy grew LM. 

• Food history interviews were conducted 
by an investigative team

• Food specimens were taken for culture
– Enterprise polony, Rainbow polony and 

margarine grew LM

19Courtesy  P Vallabh, Jeanette Wadula, CHB NHLS Micro laboratory,  NICD Interview team, CoJ CDC and EHPs, 
NICD CED, ORU and Core Sequencing Facility
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Evidence confirming the source of 

the outbreak

In depth food history 
from persons with lab-
confirmed listeriosis to 

identify commonly consumed 
foods

Testing food samples 
from the fridges of 
persons with lab-

confirmed listeriosis 
to find the outbreak 

strain

Targeted 
investigations 

of  food factories
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Evidence confirming the source of 

the outbreak
Processing plant inspections

Visit to Enterprise (Polokwane, 2 Feb 
2018) and Rainbow (Wolwehoek, 13 
Feb 2018) with Veterinary public 
health, environmental health 
practitioners from district

• Review of quality testing results

• Overview of factory layout

• Extensive sampling of all 
machinery, drains, floors and 
products for listeria culture

‘Swabathon’ was conducted

• 324 specimens from Enterprise
– 26/104 listeria isolates were ST6

• 260 from Rainbow
– No ST 6, but other strains implicated in 

clinical cases

Photos from Enterprise facility, courtesy D Mahoney, 
WHO Consultant
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Public health interventions

• Announcement 
by Minister of 
Health, 5 March 
2018

• Recall of all 
Tiger Brands 
(Enterprise) 
products made 
at Polokwane 
and Germiston 
Factories, and 
RCL (Rainbow) 
polony products 
made at 
Wolwehoek
production 
facility
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Dealing with the aftermath

• Concern (bordering on panic) 

amongst general population

• Serious economic loss

– Enterprise

– RCL

• International concern



The Incident Management Team

• Incident Management 
Team
– Multiple stakeholders

• NDoH (EH, Food Safety, 
CDC), DAFF, NICD, DTI, 
NCC, SAMHS

– WHO technical experts

• Incident Response plan
– Designed using WHO 

Emergency Response 
Framework

– A flexible, scaleable
approach that can be 
adapted for any 



Aim and objectives



DRAFT Joint Incident Management Team (IMT) organogram

Incident Managers

Overall co-ordination, planning and implementation

Partner co-ordination 

Communication, and co-
ordination with 
stakeholders not 
represented in IMT but who 
have important interests or 
contributions to make to 
the outbreak

Information and planning Health Operations and Technical expertise Operations Support 
and logistics

Finance and 
administration 

Information 

1. Surveillance for listeriosis 
cases

2. Monitoring & evaluation of 
response (by tracking decline 
in cases, patient interviews etc

3. Production of situation report 
and other technical reports for 
stakeholders

Planning

Development of initial incident 
response plan with ongoing 
adaptations/revisions

Prevention and control 
measures

1. Monitoring of recall of 
affected foodstuffs

2. Strengthen food safety 
monitoring programs in food 
production facilities

Risk communications and 
community engagement 

Improve and enhance 
dissemination of 
information on food safety 
guidelines by the public

Food safety legislation review 

Review and enhance existing 
legislation

Training

To co-ordinate and conduct 
training where appropriate 

Financial 
management and 

budget

Procurement

Human resources 

Communications 

(with MoH, NICD, media, public)

Food and environmental 
laboratory testing

To strengthen food and 
environmental lab testing 

services 

EOC Management



Info:  Detection and investigation of clinical cases

Phase 1
9 April – 26 April

EO
C
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ct
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Prelim 
plannin
g

Risk 
communications
P&C-Inspection 
team 

Legislatio
n

P&C-
Recall 

P&C-Inspection team (n=10-15)
• Assembling of team
• Preparation of checklists, SOPs
• Training

Informatio
n
Risk 
assessment

Risk assessment
• Lists of food production facilities + 

metadata
• Identification of facilities to inspect

Legislation review: (immediate – support for inspection teams; medium-longer term – legislation review)

P&C-Recall: collection of data

P&C-Inspection team (n=10-15)
• Inspection and follow up of all identified facilities

Risk communications
• Preparation of material
• Training

Risk communications activities

NHLS food lab
NHLS food lab: optimisation of SOPS, database 
infrastructure, DNA extraction etc

Information (sequencing): outsourcing, 
staffing, database etc

NHLS food lab: testing of facility samples

R
isk asse

ssm
e
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e
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w
 o

f fin
d
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Information (sequencing): sequencing of all isolates 

Phase 2
26 April – [20 July]

Funding: Life Esidimeni
residual

Funding: WHO/Donor Funding: RSA NDoH/Province/District

Recommendations

Phase 3
[20 July – 31 Aug]

Stakeholder comms

Stakeholder communications (keeping all stakeholders (NDoH, Dti, DAFF, DEA, industry, media, public) informed re plan and progress

Information:   Production of information products (sitreps, reports etc) 

P&C-Tiger Brands & 
RCL

P&C-Tiger Brands & RCL: Expert review group to advise + action 

Emergency response plan to address Listeria



Ongoing epidemiological investigations 
and case monitoring
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Ongoing epidemiological investigations 
and case monitoring
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Ongoing epidemiological 

investigations and case monitoring

• Monitoring for new cases
– Notification via NMC, completion of Case 

investigation forms (everyone – IPC nurses in 
facilities)

– Publication of Sitrep and Line lists (NICD)

– Verification of line lists (Provinces)

– Interviews of new patients to determine exposure to 
polony/processed meat (NICD interview team 
together with provincial teams)

– Acting on findings from individual cases
• Recall from retail if it is discovered that this person 

obtained food from retail (EHPs)
• Family needs to remove all polony/viennas/enterprise 

product and decontaminate kitchen (EHPs)
• Education of families (EHPs)

NB



Monitoring the recall of affected 
products

• Recall of affected food 
products is monitored by 
NCC (National Consumer 
Council)

• NCC have assembled info 
from all exporters

• Info shared with WHO, and 
yourselves

32
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Risk communications

• Communications and 

health awareness (Health 

Promotion)
– Key messages

• Avoid processed meat if 

pregnant

• Return Enterprise, Rainbow 

products

• Observe WHO 5 keys to 

safer food
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Risk communications

• Resources on NICD website www.nicd.ac.za
– NMC material and notification forms –

• Send notification forms to NMC email as per usual 
procedures)

– Case Investigation form –
• new form to be released within the next month; 
• Send forms to NMC email or ‘outbreak@nicd.ac.za’

– Clinical guidelines for diagnosis and treatment
– FAQs

• Clinical management following exposure to processed 
meat products

• How to disinfect kitchens

http://www.nicd.ac.za/
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