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Summary

Syndromic respiratory illness surveillance programmes coordinated by the National Institute for
Communicable Diseases (NICD) include pneumonia surveillance and two influenza-like illness (ILI)
programmes: systematic ILI surveillance at public health clinics (ILI-PHC surveillance programme) and
the Viral Watch programme (ILI-Viral Watch) at private practices. Respiratory samples collected from
enrolled individuals meeting case definitions at sentinel sites were tested for influenza, respiratory
syncytial virus (RSV), Bordetella pertussis and severe acute respiratory syndrome coronavirus 2 (SARS-

CoV-2) by real-time polymerase chain reaction.

Influenza was detected in all three programmes in 2020 (168/6 467, 2.6%) and 2021 (445/9 312, 4.8%).
In 2020, influenza circulated mainly in the Western Cape Province prior to the start of the normal
winter influenza season. In 2020, following the restrictions put in place for coronavirus disease
identified in 2019 (COVID-19), influenza circulation decreased with no influenza season occurring
(usually May to August). Influenza circulation was low at the start of 2021, but increased outside of
the normal influenza season towards the end of 2021 (late spring, weeks 37 to 49). In the pneumonia
surveillance programme in 2020, influenza A (HIN1)pdmO09 (28/33, 84.8%) was most commonly
detected followed by a few influenza B/Victoria (4/33, 12.1%) viruses. In 2021, the most common
types and subtypes detected were influenza A (HIN1)pdmQ9 (108/217, 49.8%), influenza B/Victoria
(57/217, 26.3%) and influenza A (H3N2) (35/217, 16.1%). Similar to influenza, no RSV season was
observed in either year, although the virus was still detected in 2020 (643/6 467, 9.9%) and 2021
(522/9 312, 5.6%) in all three programmes. The most common RSV subgroup detected in the
pneumonia surveillance programme in 2020 was RSV subgroup A (458/549, 83.4%), followed by RSV
subgroup B (74/549,13.8%). In 2021, the most common RSV subgroups were RSV subgroup A
(220/425, 51.8%) and RSV subgroup B (199/425, 46.8%). A total of 11 cases of B. pertussis was
detectedin 2020(10/6 065,0.2%) and 2021 (1/9 055, 0.01%) from ILI-PHC and pneumonia surveillance

programmes.

SARS-CoV-2 testing commenced in March 2020 and was detected in all three programmes in 2020
(862/5 730, 15.0%) and 2021 (2 361/9 378, 25.2%). By the end of 2021, four periods of increased
transmission had been observed, each driven by a different SARS-CoV-2 variant. The first was from
week 21 to week 44 in 2020, peaking in week 30 and driven by the ancestral virus. The second and
third periods of increased transmission were from week 52 of 2020 to week 10 in 2021, peaking in

week 53 of 2020 (Beta variant), and week 24 to week 40 of 2021 peaking in week 29 (Delta variant),
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respectively. The fourth period of increased transmission, driven by the Omicron BA.1 variant, started

in week 46 and was ongoing at the end of 2021.

In the first two years of the COVID-19 pandemic, these surveillance programmes managed to monitor
four pathogens (influenza, RSV, B. pertussis and SARS-CoV-2). With these surveillance programmes,
we were able to report changes in transmission of respiratory pathogens and detect SARS-CoV-2
variants. This should be a sustainable platform to monitor for future changes in SARS-CoV-2

transmission and changes in epidemiology of other pathogens.

Introduction

Surveillance systems are used globally to monitor trends in diseases, detect seasonal changes and
describe epidemiological characteristics of patients. Surveillance additionally assists in identifying
groups at risk for severe disease, such as people with human immunodeficiency virus (HIV).? A well-
functioning sentinel surveillance programme plays a crucial role in respiratory disease detection,

control and monitoring.?

Respiratory diseases are a major contributor to hospitalization and death.? In South Africa, surveillance
programmes such as the pneumonia surveillance programme and influenza-like illness (ILI-PHC
surveillance programme and Viral Watch ILI-Viral Watch) programmes are managed by the National
Institute for Communicable Diseases (NICD) and are used to monitor respiratory pathogens of public

health importance.*

Data collected through these programmes are used to describe epidemiological characteristics of
individuals infected with respiratory pathogens of public health importance, determine vaccine
effectiveness, and to provide data and make recommendations to policymakers and stakeholders that
inform monitoring and control measures. These data are summarized and distributed through regular

reports and peer-reviewed publications.*”?
The aim of this report is to describe the epidemiology of key respiratory pathogens in South Africa

using data from 2020-2021 to inform policies and practices concerning their ongoing control and

management.
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Methods

A summary of each surveillance programme is included below. Respiratory specimens from ILI-PHC
surveillance programme and pneumonia surveillance sites were tested for four pathogens: influenza
virus, respiratory syncytial virus (RSV), Bordetella pertussis and SARS-CoV-2. ILI-Viral Watch specimens
were tested for influenza, respiratory syncytial virus (RSV), and SARS-CoV-2. Influenza, RSV and B.
pertussis were tested in programmes from 1 January 2020 through 31 December 2021. Testing for
SARS-CoV-2 was initiated in all three programmes in week 10 of 2020 (starting 2 March). Prior to
March 2020, a combined nasopharyngeal (NP) and oropharyngeal swab was collected. From March

2020, only NP swabs were collected.

Description of surveillance programmes and study sites

The pneumonia surveillance programme in South Africa is a hospital-based, active, sentinel
surveillance programme established in 2009. In 2020-2021 it included five provinces namely; Gauteng
(GP), North West (NW), KwaZulu-Natal (KZN), Western Cape (WC) and Mpumalanga (MP), and nine
hospitals (Rahima Moosa Mother and Child Hospital (GP), Helen Joseph Hospital (GP), Edendale
Hospital (KZN), Mapulaneng Hospital (MP), Matikwana Hospital (MP), Klerksdorp-Tshepong Hospital
Complex (NW), Red Cross Children’s Hospital (WC), Mitchell’s Plain Hospital (WC) and Tintswalo
Hospital (MP) (added February 2021).

The ILI-PHC programme was established in 2012 and enrols outpatients with influenza-like illness at
sentinel sites in four provinces (KZN, NW, MP and WC). The systematic ILI programme included
individuals who were tested in public health clinics (ILI-PHC). The sites are Eastridge Clinic (WC),
Mitchell’s Plain Clinic (WC), Jouberton Clinic (NW), Agincourt Clinic (MP, added in November 2020)
and Edendale Clinic (KZN).

The ILI-Viral Watch programme was established in 1984 and is a prospective sentinel outpatient-based
surveillance programme operating through a general practitioner network.? This programme focuses
on influenza, RSV and SARS-CoV-2, and aims to describe the epidemiology of these pathogens in
outpatients and determine influenza vaccine effectiveness. This programme is active in eight
provinces; Eastern Cape (EC), Free State (FS), Limpopo (LP), Northern Cape (NC), GP, NW and WC.
General practitioners submit nasopharyngeal (NP) swabs from patients who meet the ILI case

definition and suspected SARS-CoV-2 (outpatient) (Table 1) for laboratory testing.
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Table 1. Case definitions by age group and surveillance site/programme for the clinical syndromes

included in the influenza-like illness (ILI-PHC surveillance programme and ILI-Viral Watch) and

pneumonia surveillance programmes, South Africa, 2020-2021.

Case definition

Criteria

Surveillance site/programme

Influenza-like iliness

(1L1)

Patients of all ages
Acute fever of >38°C and/or self-reported fever

AND cough within the last 10 days

ILI-Viral Watch and ILI-PHC

surveillance programme

Severe respiratory

iliness (SRI)

2 days to <3 months

Any child hospitalised with a diagnosis of
suspected sepsis or physician-diagnosed LRTI
irrespective of signs and symptoms.

3 months to <5 years

Any child 23 months to <5 years hospitalised with
physician-diagnosed LRTI including bronchiolitis,
pneumonia, bronchitis and pleural effusion

25 years

Any person hospitalised with physician diagnosed-

LRTI* or suspected COVID-19

Pneumonia surveillance

Suspected pertussis

Any patient presenting with cough illness of any
duration and at least one of:

paroxysms of cough, post-tussive vomiting,
inspiratory whoop OR

Infants <1 year with apnoea, with or without

cyanosis

ILI-PHC surveillance programme
Pneumonia surveillance

ILI Viral Watch (on request only)

Suspected SARS-CoV-

2 (outpatient)

Any person presenting with an acute (<14 days)
respiratory tract infection or other clinical illness
compatible with COVID-19™* and not meeting the

ILI case definition

ILI-Viral Watch and ILI-PHC

surveillance programme

Suspected SARS-CoV-

2 (hospitalised)

Any person admitted with a physician-diagnosis of
suspected COVID-19 and not meeting pneumonia

surveillance case definition

Pneumonia surveillance

*LRTI =lower respiratory tract infection and includes suspected pulmonary TB, suspected pertussis

**Symptoms include ANY of the following respiratory symptoms: cough, sore throat, shortness of breath,

anosmia (loss of sense of smell) or dysgeusia (alteration of the sense of taste), with or without other symptoms

(which may include fever, weakness, myalgia or diarrhoea)
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Sample and data collection

For the pneumonia and ILI-PHC surveillance programme, potentially eligible patients were approached
for screening by a surveillance officer. For those meeting the case definitions and consented to
inclusion, a paper-based or electronic case investigation form (CIF) was completed and uploaded to
the NICD SQL (structured query language) database and an NP swab was collected for testing. In the
ILI-Viral Watch programme, a short CIF form was completed by a physician and submitted to the NICD,
which was then captured on an NICD Microsoft Access database. HIV status was determined based on
testing undertaken as part of standard-of-care or medical record review. Samples were stored at 4°C
before being transported on ice packs in cooler boxes to the NICD for testing within 72 hours of

collection.

Laboratory testing for influenza, RSV, B. pertussis and SARS-CoV-2

Influenza A and B viruses, RSV and SARS-CoV-2 were tested at the NICD using a commercial multiplex
RT-PCR assay (Allpex SARS-CoV-2/FIuA/FIuB/RSV PCR kit, Seegene Inc., Seoul, South Korea) A
specimen was considered positive for SARS-CoV-2 when the PCR cycle threshold (C;) was <40 for 21 of
the gene targets S, N or RdRp. SARS-CoV-2 positive specimens were characterised on the Allplex™
SARS-CoV-2 Variants | and Il PCR assays (Seegene Inc., Seoul, Korea) from March 2020 to June 2021,
with some samples selected for sequencing. SARS-CoV-2 positive specimens were exclusively
sequenced from July 2021 using the Illlumina COVIDSeq protocol (Illumina, CA, USA). Influenza A and
B positive specimens were subtyped using the US Centres for Disease Control and Prevention (CDC)
RT-PCR protocol and reagents.’ RSV A and B positive specimens were subgrouped using an in-house

assay.?

Bordetella pertussis was tested using a previously described RT-PCR method.!! A specimen was

considered positive when the /S481 and/or ptxS1 gene targets are detected with a ct value of <45.

Data management and analysis

Data management was centralised at the NICD. All electronic data were saved on a Microsoft Access
or SQL database. Data recorded for each enrolled patient included laboratory, clinical and
demographic data. Data quality, including checks for missing data and duplicate entries, were

managed by the CRDM data team.
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Detection rates were calculated as the number of positive tests divided by the number of samples
tested. A moving epidemic curve was generated using the Moving Epidemic Method (MEM), a
sequential analysis using  the R Language, available from: http://CRAN.R-

project.org/web/package=mem, designed to calculate the duration, start and end of the annual

influenza and RSV seasons. The detection rate for the year was plotted against the moving average for
previous years (2009-2019) to determine the level of activity for the year using an algorithm.*> MEM
uses the historical 40th, 90th and 97.5th percentiles to calculate thresholds of activity, defined as:

e Epidemic threshold: Median of weekly values for all baseline years

e Low activity: Between epidemic threshold and 40th percentile

e Moderate activity: Between 40th and 90th percentiles

e High activity: Between 90th and 97.5th percentile

e Very high activity: 97.5th percentile and above
The season starts when the detection rate rises above the epidemic threshold and remains above the
threshold for three consecutive weeks. The season ends when the detection rate falls below the
epidemic threshold for three consecutive weeks. Data from 2020 and 2021 were plotted against the
thresholds set by data collected from the ILI-PHC programme between 2013 and 2019 (pre-COVID-19
pandemic) and pneumonia surveillance between 2010 and 2019. All analyses were conducted using

Stata (version 16, StataCorp LP, College Station, TX, USA).

Results

Patients enrolled and tested

In ILI-Viral Watch, 661 patients were enrolled from January 2020 through December 2021. These were
tested for influenza, RSV, and B. pertussis (659/661, 99.7%), and for SARS-CoV-2 (532/661, 80.4%).
From January 2020 through December 2021, 15 809 patients were enrolled in the two syndromic
surveillance programmes conducted in the public sector (ILI- PHC and pneumonia surveillance). Of
these, 15 355 (97.1%) samples were tested for respiratory pathogens (Figure 1). Of those individuals
that were tested, 27.9% (4 283/15 355) were enrolled in the ILI-PHC surveillance programme, and
72.1% (11 072/15 355) were enrolled in the pneumonia surveillance programme. (Figure 1). In ILI-PHC
surveillance programme, 4 279 specimens were tested for influenza, RSV and B. pertussis and, of
these, 4 045 were also tested for SARS-CoV-2. Four specimens were exclusively tested for

SARS-CoV-2.
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In pneumonia surveillance, 97.9% (10 841/11 072) of specimens were tested for influenza, RSV and B.
pertussis. From March 2020, 10 531 specimens were in addition tested for SARS-CoV-2 at the NICD.
Of the 11 072 individuals enrolled, 231 (2.1%) were only tested for SARS-CoV-2 at the site laboratory
with no additional specimen sent to the NICD. Individuals aged 215 years made up the majority of
both ILI-PHC surveillance programme (2 946/4 283, 68.8%) and pneumonia surveillance cases (6
650/11 072, 60.1%). Among individuals aged <15 years in the ILI-PHC, the majority were aged <1 year
old (532/752, 70.7%) (Table 2). Among individuals aged =15 years in the ILI-PHC, the majority were
aged 25-44 years (1 601/2 946, 53.3%) (Table 3). Among individuals aged <15 years enrolled in the
pneumonia surveillance programme in 2020 and 2021, most were in the <lyear age group (3 473/4
422, 78.5%) (Table 4). Among individuals aged >15 years enrolled in the pneumonia surveillance
programme, the majority of patients were aged 45-64 years (2 494/6 650, 37.5%) or 25-44 years
(2 381/6 650, 35.8%) (Table 5).

The overall HIV prevalence was 26.0% (2 670/10 255) among patients in the pneumonia surveillance
programme and 14.5% (598/4 131) among patients in the ILI-PHC surveillance programmes (Figure 2).
The HIV prevalence varied by age group and surveillance programme case definition (Figure 2) with
HIV prevalence being highest in the 25-44-year age group for individuals enrolled in ILI-PHC (378/1601,
23.6%) and pneumonia surveillance (1 356/2381, 57.0%) programmes.

Total
15 355
2020 2021
6 222 (40.5%) 9 133 (59.5%)
Pneumonia Pneumonia
) surveillance . surveillance
ILI-PHC I ILI-PHC I
1677 (27.0%) 4 545 (73.0%) 2606 (28.5%) 6 527 (71.5%)
<15 years <15 years <15 years <15 years
752 (44.8%) 2 069 (45.5%) 580 (22.2%) 2 352 (36.0%)
215 years 215 years 215 years 215 years
925 (55.2%) 2 476 (54.5%) 2 026 (78.0%) 4175 (64.0%)

Figure 1. Numbers of samples tested for respiratory pathogens in the pneumonia surveillance and
influenza-like illness in public health clinics (PHC) surveillance programme, South Africa, 2020-2021.
Individuals <5 years in ILI-PHC n=904 and pneumonia surveillance n=4 131.
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Figure 2. HIV prevalence by age group for individuals enrolled in the pneumonia surveillance and ILI-
PHC surveillance programmes, South Africa, 2020-2021. The value below the age category depicts the
total number enrolled in each surveillance programme per age group.

Respiratory pathogens

In 2020 and 2021 in the ILI-PHC surveillance programme, RSV was the most commonly detected
pathogen in individuals <15 years old (128/1 337, 9.6%), followed by influenza (107/1 337, 8.0%),
SARS-CoV-2 (76/1 337, 5.7%) and B. pertussis (2/1 337, 0.2%). In those patients <5 years old, RSV was
most commonly detected, whereas SARS-CoV-2 was most commonly detected in individuals =5 -14
years old (41/76, 53.9%) (Table 2). In individuals aged >15 years old in the ILI-PHC surveillance
programme, SARS-CoV-2 was the most commonly detected pathogen (720/2 946, 24.4%) followed by
influenza (138/2 946, 4.7%) and RSV (53/2 946, 1.8%). Bordetella pertussis was not detected (Table 3).

Among individuals aged <15 years old enrolled in the pneumonia surveillance programme in 2020 and
2021, the most commonly detected pathogen was RSV (916/4 422, 20.7%), followed by SARS-CoV-2
(178/4 422, 4.0%), influenza (172/4 422, 3.9%) and B. pertussis (9/4 422, 0.2%) (Table 4). Overall, the
in-hospital mortality was 1.0% (45/4 422) among patients <15 years old. Among individuals aged >15
years in the pneumonia surveillance programme, SARS-CoV-2 was the most commonly detected
pathogen (2 149/6 650, 32.3%) followed by influenza (77/6 650, 1.2%) and RSV (58/6 650, 0.9%).
Bordetella pertussis was not detected. Additionally, 25.8% (510/1 980) of individuals infected with
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SARS-CoV-2 were people living with HIV. Of those infected with SARS-CoV-2, 17.1% (369/2 149) died.
Overall, the in-hospital mortality was 13.0% (870/6 650) (Table 5).

Influenza

There was no influenza season declared in 2020 and 2021 in South Africa. In ILI-Viral Watch in 2020,
influenza was detected in 83/402 (20.6%) patients. Out of the positive cases, 82/83 (98.8%) were
before the national lockdown in March 2020. Of the total 83 cases, 79 (95.2%) were influenza
A(HIN1)pdm09, three (3.6%) were influenza A(H3N2) and one (1.2%) influenza B/Victoria (Figure 3A).
All cases detected were from the Western Cape (77/83, 92.8%) and Gauteng provinces (6/83, 7.2%).
In 2021, 257 specimens were received from patients enrolled in ILI-Viral Watch in 6 provinces.
Influenza was detected in 36 (14.0%) patients. Of these 36 cases, 17 (47.2%) were influenza
A(H1IN1)pdmO09, seven (19.4%) were influenza A(H3N2), one (2.7%) was A subtype inconclusive and
11 (30.6%) influenza B/Victoria (Figure 3A). Most cases were detected from the Gauteng (183/257,
71.2%) followed by Western Cape (60/257, 23.3%), Eastern Cape (4/257, 1.6%), Free State (4/257,
1.6%), Mpumalanga (3/257 1.2%) and North West provinces (2/257, 0.8%). No specimens were
received from Limpopo Province. An unseasonal increase in cases was detected towards the end of

2021.

In the ILI-PHC surveillance programme, of the 1 674 specimens tested in 2020, 52 (3.1%) were positive
for influenza and detected before the national lockdown in March 2020. Of the 52 influenza positive
specimens, 36 (69.2%) were identified as influenza A(H1N1)pdm0Q9, one (1.9%) influenza A subtype
inconclusive, 12 (23.1%) as influenza B/Victoria and three (5.8%) B lineage inconclusive due to low
viral load (cycle threshold value (C;) 235) for further characterization (Figure 3B). Of the 2 605
specimens tested in 2021, 193 (7.4%) were positive for influenza. Of the 193 influenza positive
specimens, 100 (51.8%) were identified as influenza A(H1N1)pdmO09, 28 (14.5%) were identified as
influenza A(H3N2), five (2.6%) influenza A subtype inconclusive, 55 (28.5%) as influenza B/Victoria and
five (2.6%) B lineage inconclusive due to too low viral load for further characterization (C:>35). (Figure
3B). Cases peaked in week 47 of 2021, with 23/62 (37.1%) influenza positive specimens. In 2020, the
detection rate of influenza remained below the epidemic threshold, and transmissibility remained low
during this period (Figure 3D). In contrast with 2020, the detection rate of influenza in 2021 remained
below threshold until week 44 to week 48 where the detection rate was briefly in the low-moderate

activity zone.
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In the pneumonia surveillance programme in 2020, influenza was detected in 0.8% (33/4 391) of
enrolled patients, and 28 (84.8%) were influenza A(HIN1)pdmO09, one (0.3%) influenza A subtype
inconclusive and four (12.1%) were influenza B/Victoria (Figure 6A). There was an increase in cases
between weeks 6 through to week 15 with all specimens from the Western Cape Province, mostly
influenza A(HIN1)pdmO09 (24/33, 72.2%). All influenza cases were detected before the national
lockdown in March 2020. In 2021, 3.4% (217/6 450) of enrolled patients had influenza detected, 108
(49.8%) were influenza A(HIN1)pdmQ9, 35 (16.1%) were influenza A(H3N2), 10 (4.6%) influenza A
subtype inconclusive, 57 (26.3%) influenza B/Victoria, 6 (2.8%) B lineage inconclusive, 1 (0.5%) B
lineage undetermined (Figure 3C). Moreover, the detection rate increased into the low activity zone

for one week in week 12 in 2020 and again in week 38 to week 52 in 2021 (Figure 3E).
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Figure 3. Number of influenza positive samples by influenza subtype and lineage and detection rate
by week A) ILI-Viral Watch'7, B) ILI-PHC??, C) pneumonia surveillance®’, and D) influenza percentage
detections and epidemic threshold by epidemiological week for all age groups using the MEM*
method, ILI-PHC?* and E) pneumonia surveillance public hospitals®®, South Africa, 2020-2021.
!Specimens from patients with ILI-Viral Watch at 90 sentinel sites in 8 provinces

2Specimens from patients with ILI-PHC at 5 sentinel sites in 4 provinces

3Specimens from patients with influenza-like illnesses at 7 sentinel sites in 5 provinces

4*MEM- Moving Epidemic Method

SThresholds based on 2013-2019 data

5Thresholds based on 2010-2019 data

Inconclusive: insufficient viral load in sample (C:235) and unable to characterise further

Detection rate only reported for weeks with >10 specimens submitted
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Figure 4. Number of RSV positive samples by subgroup and detection rate by week A) ILI-Viral Watch®®,
B) ILI-PHC%*®, C) pneumonia surveillance®®, and D) RSV detection rate and epidemic threshold by
epidemiological week for all age groups using the MEM* method, pneumonia surveillance public

hospitals®®, South Africa, 2020-2021.

1Specimens from patients with ILI-Viral Watch at 90 sentinel sites in 8 provinces
2Specimens from patients with ILI-PHC at 5 sentinel sites in 4 provinces

3Specimens from patients with influenza-like illnesses at 7 sentinel sites in 5 provinces
*MEM- Moving Epidemic Method

*Thresholds based on 2010-2019 data

8Inconclusive: insufficient viral load in sample (Ct235) and unable to characterise further
Detection rate only reported for weeks with >10 specimens submitted

As with influenza, no RSV season was declared during the 2020-2021 period. In the ILI-Viral Watch
programme in 2020, RSV was detected in 1.0% (4/402) of specimens. Three of these patients were
from Western Cape Province (3/4, 75.0%) and one was from Gauteng Province (1/4, 25.0%), (Figure
4A). In 2021, 257 specimens were received and tested. RSV was detected in six (2.3%) specimens. Of
the six RSV positive patients, four (4/6, 66%) were from Gauteng Province and two (2/6, 33.3%) were

from Western Cape Province.
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In the ILI-PHC surveillance programme in 2020, RSV was detected in 5.4% (90/1 674) of patients tested
(Figure 4B). Of the 90 RSV positive specimens, RSV subgroup A predominated (63/90, 70.0%), with
sporadic detections of RSV subgroup B (22/90, 24.4%). There were 5/90 (5.6%) specimens that were
inconclusive in subgroup due to too low viral load to allow further characterization. In 2021, RSV was
detected in 3.4% (91/2 605) of patients tested (Figure 4B). Of these, 47/91 (51.6%) were characterised
as RSV subgroup A, 41/91 (45.1%) were RSV subgroup B and 3/91 (3.3%) were inconclusive for

subgroup due to low viral load.

RSV in the pneumonia surveillance programme circulated throughout 2020 and 2021 but had no
defined season compared to previous years. Of the 4 391 specimens tested in 2020, 12.5% (549) were
positive for RSV. RSV subgroup A (458/549, 83.4%) predominated (Figure 4C). Of the 6 450 specimens
tested in 2021, 425 (6.5%) were positive for RSV. Of these positive specimens, 220/425 (51.8%) were
characterised as RSV subgroup A, 199/425 (46.8%) were RSV subgroup B and 6/425 (1.4%) could not
be subgrouped (RSV subgroup inconclusive). The RSV detection rate in pneumonia surveillance
remained below the seasonal threshold for most of 2020-2021, except for brief durations in the low

activity threshold between week 36 to week 43 in 2020 and week 11 and 14 in 2021 (Figure 4D).

Bordetella pertussis
Few B. pertussis cases were detected in the ILI-PHC surveillance programme and pneumonia
surveillance programmes (2 and 9 cases, respectively) during 2020-2021. No B. pertussis cases were

detected in the ILI-Viral Watch programme, as specimens were not routinely tested for this organism.
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Figure 5. Number of B. pertussis positive samples and detection rate by province and month, A) ILI-
PHC and B) pneumonia surveillance programme, South Africa, 2020-2021.
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Among those who were enrolled in the ILI-PHC surveillance programme in 2020, 1 674 patients were
tested for B. pertussis, two (0.1%) tested positive, one each from North West and Western Cape
provinces. Both B. pertussis cases were detected in February and May and in individuals aged >5 years

(Figure 5A). During 2021, 2 605 patients met the case definition, but none tested positive.

Among those who were enrolled in the pneumonia surveillance programme in 2020, 4 391 patients
were tested for B. pertussis, of which eight (0.2%) tested positive. Of these, five (62.5%) were from
Western Cape Province while North West, Gauteng and KwaZulu-Natal provinces had one case each
(1/8, 12.5%) (Figure 5B). During 2021, 6 450 specimens were tested for B. pertussis, and one (0.02%)

tested positive. This case was identified in Gauteng Province in a female aged <1 years old.

Severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2)
The first case of SARS-CoV-2 from the three surveillance programmes was detected in week 14 (week
starting, 30 March 2020) in the ILI-Viral Watch programme. During March 2020 through December

2021, 3 676 cases were identified from all three surveillance programmes.

In the ILI-Viral Watch programme, 276 specimens were submitted for testing for SARS-CoV-2, and
37/276 (13.4%) of specimens were positive (Figure 6A). SARS-CoV-2 was detected in 63/257 (24.5%)
specimens tested (Figure 6A). Of the 63 SARS-CoV-2 positive individuals, the majority were from
Gauteng Province (48/63, 76.2%) followed by Western Cape Province (15/63, 23.8%).

In the ILI-PHC surveillance programme from March through December 2020, SARS-CoV-2 was
detected in 15.3% (221/1 442) of specimens tested (Figure 6B). The majority of cases were reported
from the Western Cape (95/221, 43.0%) and the North West provinces (75/221, 33.9%). From week
48 (week starting 23 November 2020) the detection rate started to increase for the second period of
increase in transmission and peaked at 64.3% (9/14) in week 53 (week starting 27 December 2020). In
2021, SARS-CoV-2 was detected in 22.1% (575/2 605) of patients tested (Figure 6B). The majority of
cases were detected from the North West (306/576, 53.1%) and KwaZulu-Natal provinces (108/576,
18.8%). During 2020-2021, four periods of increase in transmission were observed with detection
rates peaking at 48.8%, 64.3%, 59.6% and 75.0% in weeks 22 of 2020 to week 36 of 2020, weeks 48 of
2020 to week 8 of 2021, weeks 25 of 2021 to week 39 of 2021 and weeks 48 of 2021 to week 52 of
2021.
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In the pneumonia surveillance programme from March through December 2020, SARS-CoV-2 was
detected in 15.1% (604/4 013) of patients tested (Figure 6C). The first case among pneumonia cases
was detected in week 17 (week starting 20 April 2020). The majority of cases were detected from
KwaZulu-Natal (167/604, 27.6%), Gauteng (156/604, 25.8%) and North West (143/604, 23.7%)

provinces (Figure 6C).

In 2021, 26.4% (1 723/6 521) of SARS-CoV-2 cases were detected in patients tested. The majority of
cases were in Gauteng (434/1 724, 25.2%) and North West provinces (364/1 724, 21.1%) (Figure 6C).
During 2020-2021, four periods of increased transmission were observed with detection rates peaking
at 48.4%, 56.9%, 59.19% and 61.6% in week 22 in 2020 to week 40 of 2020, week 50 of 2020 to week
10 of 2021, week 24 of 2021 to week 38 of 2021 and week 47 of 2021 to week 52 of 2021, respectively.

In the ILI-PHC surveillance programme (Figure 6C) and pneumonia surveillance programme (Figure
6E), ancestral virus was detected in the first period of increase in transmission. The Beta variant was
predominant in the second period of increase in transmission. The third period of increase in
transmission was dominated by the Delta variant. Finally, the Omicron (21K/BA.1) variant was

detected in the fourth period of increase in transmission.

Ten SARS-CoV-2 and influenza co-infections and 33 SARS-CoV-2 and RSV co-infections were detected

during 2020-2021 in the ILI-PHC and pneumonia surveillance programmes.
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Figure 6. Numbers of SARS-CoV-2 positive samples by detection rate per week, A) ILI-Viral Watch?, B)
ILI-PHC?, C) pneumonia surveillance programme?, and by variant and detection rate per week D) ILI-
PHC?* and E) pneumonia surveillance programme3#, South Africa, 2020-2021.

1Specimens from patients with influenza-like iliness at 90 sentinel sites in 8 provinces.

2Specimens from patients at 5 sentinel sites in 4 provinces who met suspected SARS-CoV-2 case definition and/or
ILI-PHC surveillance programme case definition.

3Specimens from patients at 7 sentinel sites in 5 provinces who met suspected SARS-CoV-2 case definition and/or
pneumonia surveillance case definition

“Unable to assign: no lineage assigned due to poor sequence quality OR low viral load (C:>35) OR variant PCR
could not assign variant and no sequencing result

Detection rate only reported for weeks with >10 specimens submitted

Volume 20. Issue 2 65



Table 2. Demographic and clinical characteristics of patients aged <15 years enrolled in the ILI-PHC
surveillance programme and testing positive for influenza, RSV, Bordetella pertussis and SARS-CoV-2,
South Africa, 2020-2021.

Enrolled n/N Influenza, n/N RSV, n/N (%) B. pertussis, SARS-CoV-2
(%) (%) n/N (%) n/N (%)

Characteristic
Year
2020 757/1,337 (57) 50/107 (47) 73/128 (57) 2/2 (100) 36/76 (47)
2021 580/1,337 (43) 57/107 (53) 55/128 (43) 0/2(0) 40/76 (53)
Age group
(years)
<1vyears 532/1,337 (40) 27/107 (25) 74/128 (58) 0/2 (0) 24/76 (32)
2-4 years 372/1,337 (28) 40/107 (37) 40/128 (31) 0/2 (0) 11/76 (14)
5-14 years 433/1,337 (32) 40/107 (37) 14/128 (11) 2/2 (100) 41/76 (54)
Sex
Male 704/1,337 (53) 48/107 (45) 69/128 (54) 0/2 (0) 36/76 (47)
Female 633/1,337 (47) 59/107 (55) 59/128 (46) 2/2 (100) 40/76 (53)
Province
Mpumalanga 118/1,337 (9) 5/107 (5) 18/128 (14) 0/2 (0) 8/76 (11)
North West 104/1,337 (8) 7/107 (7) 5/128 (4) 1/2 (50) 5/76 (7)
Kwazulu-Natal 260/1,337 (19) 18/107 (17) 18/128 (14) 0/2 (0) 15/76 (20)
Western Cape 855/1,337 (64) 77/107 (72) 87/128 (68) 1/2 (50) 48/76 (63)
HIV-infected 8/1,287 (1) 2/105 (2) 0/122 (0) 0/2 (0) 1/75 (1)
Malnutrition* 50/899 (6) 5/66 (8) 6/115 (5) 0/0(0) 0/35 (0)
Premature** 27/902 (3) 2/67 (3) 1/114 (1) 0/0 (0) 2/35 (6)
Underlying 38/1,337 (3) 2/107 (2) 2/128 (2) 0/2 (0) 4/76 (5)
illness***

* Malnutrition defined by <-2 Z-scores (-2 standard deviations) of the mean weight for age in months and gender.

This also includes any children recorded as having Kwashiorkor or Marasmus

**Premature defined as born before 37 completed weeks of gestation

***Underlying iliness included any of: Asthma, other chronic lung diseases, chronic heart disease (valvular heart
disease, coronary heart disease, or heart failure excluding hypertension), stroke, seizures, anaemia, liver disease
(cirrhosis or liver failure), renal disease (nephrotic syndrome, chronic renal failure), immunocompromising
conditions excluding HIV infection (organ transplant, immunosuppressive therapy, immunoglobulin deficiency,
malignancy, autoimmune disease), diabetes, pregnancy, burns, obesity, asplenia, neurological disease (spinal
cord injury, neuromuscular conditions)

Total number of specimens tested for influenza, RSV and B. pertussis n=1 337, and SARS-CoV-2 n=1 184
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Table 3. Demographic and clinical characteristics of patients aged >15 years enrolled in the ILI-PHC
surveillance programme and testing positive for influenza, RSV, Bordetella pertussis and SARS-CoV-2,
South Africa, 2020-2021.

Enrolled n/N (%) Influenza, n/N RSV, n/N (%) B. pertussis,n/N  SARS-CoV-2 n/N

(%) (%) (%)
Characteristic
Year
2020 920/2,946 (31) 2/138 (1) 17/53 (32) 0/0 (0) 185/720 (26)
2021 2,026/2,946 (69)  136/138 (99) 36/53 (68) 0/0 (0) 535/720 (74)
Age group (years)
15-24 466/2,946 (16) 14/138 (10) 8/53 (15) 0/0 (0) 102/720 (14)
25-44 1,601/2,946 (54) 96/138 (70) 30/53 (57) 0/0 (0) 388/720 (54)
45-64 729/2,946 (25) 26/138 (19) 11/53 (21) 0/0 (0) 193/720 (27)
>65 138/2,946 (5) 2/138 (1) 2/53 (4) 0/0 (0) 36/720 (5)
Unknown 12/2,946 (0) 0/138 (0) 2/53 (4) 0/0 (0) 1/720 (0)
Sex
Male 1,275/2,946 (43) 69/138 (50) 24/53 (45) 0/0 (0) 277/720 (38)
Female 1,671/2,946 (57) 69/138 (50) 29/53 (55) 0/0 (0) 443/720 (62)
Province
Mpumalanga 257/2,946 (9) 2/138 (1) 3/53 (6) 0/0 (0) 85/720 (12)
North West 1,359/2,946 (46) 64/138 (46) 26/53 (49) 0/0 (0) 375/720 (52)
KwaZulu-Natal 580/2,946 (20) 30/138 (22) 18/53 (34) 0/0 (0) 135/720 (19)
Western Cape 750/2,946 (25) 42/138 (30) 6/53 (11) 0/0 (0) 125/720 (17)
HIV-infected 590/2,844 (21) 30/137 (22) 16/49 (33) 0/0 (0) 143/700 (20)
Underlying illness*  346/2,946 (12) 18/138 (13) 6/53 (11) 0/0 (0) 71/720 (10)

*Underlying illness included any of: Asthma, other chronic lung diseases, chronic heart disease (valvular heart
disease, coronary heart disease, or heart failure excluding hypertension), stroke, seizures, anaemia, liver disease
(cirrhosis or liver failure), renal disease (nephrotic syndrome, chronic renal failure), immunocompromising
conditions excluding HIV infection (organ transplant, immunosuppressive therapy, immunoglobulin deficiency,
malignancy, autoimmune disease), diabetes, pregnancy, burns, obesity, asplenia, neurological disease (spinal
cord injury, neuromuscular conditions)

Total number of specimens tested for influenza, RSV and B. pertussis n=2 942, and SARS-CoV-2 n=2 861
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Table 4. Demographic and clinical characteristics of patients aged <15 years enrolled in the pneumonia

surveillance programme and testing positive for influenza, RSV, Bordetella pertussis and SARS-CoV-2,

South Africa, 2020-2021.

Enrolled n/N (%) Influenza, n/N RSV, n/N (%) B. pertussis, = SARS-CoV-2
(%) n/N (%) n/N (%)

Characteristic
Year
2020 2,070/4,422 (47)  32/172(19) 539/916 (59) 8/9 (89) 51/178 (29)
2021 2,352/4,422 (53)  140/172(81)  377/916 (41) 1/9 (11) 127/178 (71)
Age group (years)
<1 years 3,473/4,422 (79)  112/172(65)  847/916 (92) 8/9 (89) 148/178 (83)
2-4 years 658/4,422 (15) 43/172 (25) 62/916 (7) 1/9 (11) 16/178 (9)
5-14 years 291/4,422 (7) 17/172 (10) 7/916 (1) 0/9 (0) 14/178 (8)
Sex
Male 2,562/4,422 (58)  104/172(60)  475/916 (52) 4/9 (44) 102/178 (57)
Female 1,860/4,422 (42)  68/172(40)  441/916 (48) 5/9 (56) 76/178 (43)
Province
Mpumalanga 346/4,422 (8) 17/172 (10) 43/916 (5) 0/9 (0) 11/178 (6)
Gauteng 754/4,422 (17) 33/172 (19) 145/916 (16) 2/9 (22) 46/178 (26)
North West 333/4,422 (8) 12/172 (7) 58/916 (6) 1/9 (11) 15/178 (8)
KwaZulu-Natal 486/4,422 (11) 19/172 (11) 52/916 (6) 1/9 (11) 19/178 (11)
Western Cape 2,503/4,422 (57)  91/172 (53) 618/916 (67) 5/9 (56) 87/178 (49)
Symptom duration (S 10 days)  4,294/4,422 (97)  165/172(96)  906/916 (99) 6/9 (67) 168/178 (94)
HIV-infected 113/4,041 (3) 2/149 (1) 6/846 (1) 0/9 (0) 7/161 (4)
Malnutrition* 719/4,077 (18) 33/152 (22) 118/905 (13) 1/9 (11) 38/161 (24)
Premature** 389/4,115 (9) 10/150 (7) 84/908 (9) 2/9 (22) 21/164 (13)
Underlying illness*** 308/4,422 (7) 12/172 (7) 40/916 (4) 0/9 (0) 15/178 (8)
Hospital duration <5 days 4,058/4,422(92)  160/172(93)  863/916 (94) 7/9 (78) 147/178 (83)
ICU admission 77/4,412 (2) 2/172 (1) 17/914 (2) 1/9 (11) 4/177 (2)
In-hospital mortality 45/4,422 (1) 1/172 (1) 1/916 (0) 0/9 (0) 4/178 (2)

* Malnutrition defined by <-2 Z-scores (-2 standard deviations) of the mean weight for age in months and gender.
This also includes any children recorded as having Kwashiorkor or Marasmus
**Premature defined as born before 37 completed weeks of gestation

***Underlying iliness included any of: Asthma, other chronic lung diseases, chronic heart disease (valvular heart

disease, coronary heart disease, or heart failure excluding hypertension), stroke, seizures, anaemia, liver disease

(cirrhosis or liver failure), renal disease (nephrotic syndrome, chronic renal failure), immunocompromising

conditions excluding HIV infection (organ transplant, immunosuppressive therapy, immunoglobulin deficiency,

malignancy, autoimmune disease), diabetes, pregnancy, burns, obesity, asplenia, neurological disease (spinal
cord injury, neuromuscular conditions)
Total number of specimens tested for influenza, RSV and B. pertussis n=4 355, and SARS-CoV-2 n=4 115
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Table 5. Demographic and clinical characteristics of patients aged 215 years enrolled in the pneumonia
surveillance programme and testing positive for influenza, RSV, Bordetella pertussis and SARS-CoV-2,
South Africa, 2020-2021.

Enrolled n/N (%) Influenza, n/N RSV, n/N B. pertussis,  SARS-CoV-2 n/N

(%) (%) n/N (%) (%)
Characteristic
Year
2020 2,475/6,650 (37) 1/77 (1) 10/58 (17) 0/0 (0) 553/2,149 (26)
2021 4,175/6,650 (63) 76/77 (99) 48/58 (83) 0/0 (0) 1,596/2,149 (74)
Age group (years)
15-24 327/6,650 (5) 3/77 (4) 5/58 (9) 0/0 (0) 71/2,149 (3)
25-44 2,381/6,650 (36) 30/77 (39) 24/58 (41) 0/0 (0) 579/2,149 (27)
45-64 2,494/6,650 (38) 34/77 (44) 20/58 (34) 0/0 (0) 939/2,149 (44)
>65 1,437/6,650 (22) 10/77 (13) 5/58 (9) 0/0 (0) 558/2,149 (26)
Unknown 11/6,650 (0) 0/77 (0) 4/58 (7) 0/0 (0) 2/2,149 (0)
Sex
Male 2,986/6,650 (45) 29/77 (38) 26/58 (45) 0/0 (0) 812/2,149 (38)
Female 3,664/6,650 (55) 48/77 (62) 32/58 (55) 0/0 (0) 1,337/2,149 (62)
Province
Mpumalanga 981/6,650 (15) 7/77 (9) 10/58 (17) 0/0 (0) 248/2,149 (12)
Gauteng 1,917/6,650 (29) 29/77 (38) 17/58 (29) 0/0 (0) 544/2,149 (25)
North West 1,294/6,650 (19) 16/77 (21) 10/58 (17) 0/0 (0) 492/2,149 (23)
KwaZulu-Natal 1,509/6,650 (23) 9/77 (12) 9/58 (16) 0/0 (0) 500/2,149 (23)
Western Cape 949/6,650 (14) 16/77 (21) 12/58 (21) 0/0 (0) 365/2,149 (17)
Symptom duration (€ 10 days)  4,903/6,650 (74) 67/77 (87) 41/58 (71) 0/0 (0) 1,810/2,149 (84)
HIV-infected 2,557/6,214 (41) 41/73 (56) 28/52 (54) 0/0 (0) 510/1,980 (26)
Underlying illness* 2,230/6,650 (34) 18/77 (23) 13/58 (22) 0/0 (0) 865/2,149 (40)
Hospital duration <5 days 5,175/6,650 (78) 59/77 (77) 41/58 (71) 0/0 (0) 1,703/2,149 (79)
ICU admission 63/6,597 (1) 0/76 (0) 0/52 (0) 0/0 (0) 47/2,135 (2)
In-hospital mortality 870/6,650 (13) 8/77 (10) 6/58 (10) 0/0 (0) 369/2,149 (17)

*Underlying illness included any of: Asthma, other chronic lung diseases, chronic heart disease (valvular heart
disease, coronary heart disease, or heart failure excluding hypertension), stroke, seizures, anaemia, liver disease
(cirrhosis or liver failure), renal disease (nephrotic syndrome, chronic renal failure), immunocompromising
conditions excluding HIV infection (organ transplant, immunosuppressive therapy, immunoglobulin deficiency,
malignancy, autoimmune disease), diabetes, pregnancy, burns, obesity, asplenia, neurological disease (spinal
cord injury, neuromuscular conditions)

Total number of specimens tested for influenza, RSV and B. pertussis n=6 486, and SARS-CoV-2 n=6 416

Discussion

For the first time since the surveillance programmes were established, there was no influenza season
observed during the South African winter period in 2020 and 2021. In all surveillance programmes
influenza circulation, predominated by influenza A(HIN1)pdm09, was mostly limited to the Western
Cape Province during the first few weeks of 2020 and was likely introduced by international travel.
However, a sustained increase of A(HIN1)pdm09 in the late spring and early summer season was

observed toward the end of 2021.
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The absence of the influenza season in South Africa was similar to reports from other Southern
Hemisphere countries.’®> COVID-19, the disease caused by SARS-CoV-2, with similar respiratory
transmission to influenza, necessitated implementation of various levels of lockdown, physical and
social distancing, promotion of good hand hygiene and compulsory wearing of masks. These measures
likely contributed to the lack of transmission of influenza and other respiratory pathogens.!*
Compared to years prior to 2020 >, the influenza cases in children remained the same throughout
2020 and 2021 in the ILI-PHC surveillance programme. However, the cases substantially increased in
adults between 2020 and 2021. Due to low circulation of influenza in the country, it was not possible

to assess influenza vaccine effectiveness for 2020 and 2021.

Similarly, there was no RSV season observed in 2020 and 2021, which usually precedes the influenza
season in South Africa. This was also seen in other Southern Hemisphere countries.' Increased
transmission of RSV was however noted from July to October in 2020 and March to May in 2021. The
increase in RSV circulation from July 2020 could have been due to relaxation of COVID-19 restrictions

and reopening of schools.'

There was very little B. pertussis detected (0.1% & 0.2% in 2020 and 2021, respectively) by the
surveillance programmes compared to pre-pandemic years. The overall detection rate of pertussis
decreased in comparison to the previous years (2018 and 2019: which identified 2.1% (98/4 630) and
0.8%, 33/4 383 cases respectively).’>!® This is similar to what was observed in other countries such as

England?® and France.?®

In 2020, the surveillance programmes were expanded to include surveillance for COVID-19. Although
the pneumonia surveillance and ILI-PHC surveillance programmes in the public sector were sustained,
the ILI-Viral Watch surveillance programme in the private sector was affected by the COVID-19
pandemic, with very few sites sending samples for testing compared to 2018 and 2019.1>%6 The lower
number of submissions from this programme was likely due to a shift to tele-consultations by a
number of general practitioners during 2020, or to doctors referring patients directly to laboratories

instead of taking specimens themselves.
Using the surveillance programme data, the first period of increase in transmission of COVID-19

peaked in week 30 of 2020 and the second wave peaked in week 2 of 2021. The third period of increase

in transmission peaked in week 28 of 2021 and the fourth period of increase in transmission peaked
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in week 50 of 2021 which was similar to what was reported by the national surveillance of laboratory—
confirmed cases of COVID-19° and DATCOV?!, these being national surveillance for COVID-19
hospitalisations. Compared to these, smaller numbers were reported through the syndromic
surveillance programmes. The dominant variants detected in each period of increase in transmission
corresponded to what was reported nationally by the Network for Genomic Surveillance in South
Africa.?? This is an indication that the pneumonia and systematic influenza-like illness programmes can
be used to report on changes in transmission of respiratory pathogens, as well as to detect different

variants of SARS-CoV-2, and should be considered a sustainable platform to monitor SARS-CoV-2.

Conclusion

In the first two years of the COVID-19 pandemic, these surveillance programmes managed to monitor
four pathogens: influenza, RSV, B. pertussis and SARS-CoV-2. Changes in the transmission of
respiratory pathogens and the detection of SARS-CoV-2 variants were reported through these
surveillance programmes. It is envisioned that these programmes will be a sustainable platform to
monitor increases in SARS-CoV-2 transmission and changes in epidemiology of other respiratory

pathogens.

Recommendations

e The non-pharmaceutical interventions utilised during the COVID-19 pandemic (social
distancing (staying home when ill), wearing of masks, hand washing/sanitising) can be utilised
by persons experiencing respiratory symptoms, especially when mixing with individuals at risk
of severed respiratory disease.

e Annual community awareness campaigns should be conducted by Department of Health and
private sector partners including health insurance companies prior to the RSV (February -
May) and influenza (May - August) seasons to highlight common symptoms, danger signs and
when to seek clinical care, risk groups for severe disease, prevention strategies and to
advocate for vaccination against influenza. Campaigns should include radio and poster
campaigns as well as community health worker education sessions. Furthermore, clinics
should be prepared in the RSV and influenza seasons for an increase in patients experiencing
respiratory symptoms, assist patients with care and have basic medication ready to use.
Additional information can be accessed in guidelines for influenza?®, COVID-19% and
pertussis.?®

e Syndromic respiratory surveillance should be sustained (and expanded, should resources be

available), to allow ongoing systematic monitoring of trends disease, impact of interventions
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and risk factors for severe illness for respiratory pathogens including SARS-CoV-2. Weekly and
annual reports inform policy makers (such as Department of Health or WHO) of accurate

trends in disease.

Acknowledgements

Laboratory Team

Anele Mnguni, Alexandra Moerdyk, Amelia Buys, Boitshoko Mahlangu, Cardia Fourie, Cayla Reddy,
Dikeledi Kekana, Emmanuel Phalane, Gerald Motsabi, Jinal N. Bhiman, Josie Everatt, Kedibone
Ndlangisa, Lorens Maake, Maimuna Carrim, Naume Tebeila, Nokuthula Linda, Noluthando Duma,
Noxolo Ntuli, Nthabeleng Makakole, Qiniso Mkhize, Sibusisiwe Zulu, Siyabonga Mazibuko, Teresa

Mashaba, Thabo Mohale, Thulisile Dlamini, Thulisile Nkabinde, Valencia Petje, Wesley Dlamini.

Epidemiology Team

Jocelyn Moyes, Nicola Chiwandire

Data management team
Hanif Carrim, Boitumelo Chuene, Robert Musetha, Shirley Mhlari, Siyabonga Mazibuko, Judith
Tshabalala, Thembi Mthembu, Phiwokuhle Ntombela

Additional members

Sumayya Haffejee and Fathima Naby (Edendale Hospital), Erna du Plessis, Kathleen Kahn, Stephen
Tollman and Rhian Twine (MRC/Wits Rural Public Health and Health Transitions Research Unit
(Agincourt)), Ashraf Coovadia, Wayne Ramkrishna (South African National Department of Health -
Communicable Diseases Directorate), Meredith McMorrow and Stefano Tempia (United States
Centers for Disease Control and Prevention (CDC)), Kathrine Bishop, Nelisiwe Buthelezi, Zuliswa Kibi,
Milliah Hlathi, Yekiwe Hlombe, Nombulelo Hoho; Vanessa Kok, Nondumiso Khoza, Godfrey Mabunda,
Nondyebo Madolo, Tshwanelo Mahloko, Koketso Manaka, Mokupi Manaka, Wisdom Malinga, Seipati
Matshogo, Phumelelo Mavundla, Kholiwe Mgidlana, Nokuthula Mkhize, Akhona Mzoneli, Gift Mnisi,
Tuelo Mototong, Bernard Motsetse, Myrah Moremi, Elizabeth Motaung, Ndungiselo Muravha,
Nothando Mthembu, Thandeka Ndlovu, Phindile Ngema, Wendy Ngubane, Patience Ngube, Nonceba
Ngubo, Sunnieboy Njikho, Chuculumanco Nkosi, Okaeng Plaatjie, Palesa Seutloali, Nosisa Simanga,

Zanele Siwele and Samuel K van Eck (Surveillance Officers & Research Assistants group)

Volume 20. Issue 2 72



Contributors:

We thank all who have contributed to this report particularly patients, coordinators, medical officers,

surveillance officers and data capturers from the pneumonia, ILI-PHC surveillance programme and ILI-

Viral Watch surveillance programmes and personnel from the Centre for Vaccines and Immunology,

cell culture laboratory and from the Centre for Respiratory Diseases and Meningitis.

References

1.

Volume 20. Issue 2

Cohen C, Moyes J, Tempia S, Groom M, Walaza S, Pretorius M, et al. Severe influenza-
associated respiratory infection in high HIV prevalence setting, South Africa, 2009-2011.
Emerging Infectious Diseses. 2013;19(11):1766-1774.

Lafond KE, Porter RM, Whaley MJ, Suizan Z, Ran Z, Aleem MA, et al. Global burden of influenza-
associated lower respiratory tract infections and hospitalizations among adults: A systematic
review and meta-analysis. PLoS Med. 2021;18(3):e1003550.

Roomaney RA, Pillay-van Wyk V, Awotiwon OF, Dhansay A, Groenewald P, Joubert ID, et al.
Epidemiology of lower respiratory infection and pneumonia in South Africa (1997-2015): a
systematic review protocol. BMJ Open. 2016;6(9):e012154.

Tempia S, Walaza S, Moyes J, Cohen AL, von Mollendorf C, Treurnicht FK, et al. Risk Factors
for Influenza-Associated Severe Acute Respiratory lliness Hospitalization in South Africa, 2012-
2015. Open Forum Infectious Diseases. 2017;4(1).

Cohen C, Moyes J, Tempia S, Groome M, Walaza S, Pretorius M, et al. Mortality amongst
patients with influenza-associated severe acute respiratory illness, South Africa, 2009-2013.
PLoS One. 2015;10(3).

Cohen C, Walaza S, Moyes J, Groome M, Tempia S, Pretorius M, et al. Epidemiology of viral-
associated acute lower respiratory tract infection among children <5 years of age in a high HIV
prevalence setting, South Africa, 2009-2012. The Pediatric Infectious Disease Journal.
2015;34(1):66-72.

Centre for respiratory Diseases and Meningitis. Weekly respiratory pathogens surveillance

report: Week 462021. Available from: https://www.nicd.ac.za/wp-

content/uploads/2021/11/Weekly-Respiratory-Pathogens-Report-Week-46-2021.pdf.

Budgell E, Cohen AL, McAnerney J, Walaza S, Madhi SA, Blumberg L, et al. Evaluation of two
influenza surveillance systems in South Africa. PLoS One. 2015;10(3):e0120226.
International Reagent Resource (IRR) [Available from:

https://www.internationalreagentresource.org/.

73



10.

11.

12.

13.

14.

15.

16.

17.

Volume 20. Issue 2

Pretorius M, Madhi S, Cohen C, Naidoo D, Groome M, Moyes J, et al. Respiratory viral
coinfections identified by a 10-plex real-time reverse-transcription polymerase chain reaction
assay in patients hospitalized with severe acute respiratory illness--South Africa, 2009-2010.
Journal of Infectious Diseases. 2012(1537-6613).

Tatti KM, Sparks KN, Boney KO, Tondella ML. Novel multitarget real-time PCR assay for rapid
detection of Bordetella species in clinical specimens. Journal of Clinical Microbiology.
2011;49(12):4059-4066.

Vega T, Lozano JE, Meerhoff T, Snacken R, Mott J, Ortiz de Lejarazu R, et al. Influenza
surveillance in Europe: establishing epidemic thresholds by the moving epidemic method.
Influenza Other Respiratory Viruses. 2013;7(4):546-558.

Olsen S, Azziz-Baumgartner E, Budd A, Brammer L, Sullivan S, Pineda R, et al. Decreased
influenza activity during the COVID-19- pandemic in the United States, Australia, Chile and
South Africa, 2020. Morbidity and Mortality Weekly Report [Internet]. 2020. Available from:
https://pubmed.nchi.nlm.nih.gov/33264506/.

Tempia S, Walaza S, Bhiman JN, McMorrow ML, Moyes J, Mkhencele T, et al. Decline of
influenza and respiratory syncytial virus detection in facility-based surveillance during the
COVID-19 pandemic, South Africa, January to October 2020. Euro Surveillance. 2021;26(29).
Moyes JW, S. Chikhosa, S. Buys, A. Treurnicht, F. Helferscee, O. Mcanerney, J. von Gottenberg,
A. Wolter, N. Moosa, F. du Plessis, M. De Gouveia, L. Cohen, C. Epidemiology of respiratory
pathogens from influenza-like illness and pneumonia surveillance programmes, South Africa,
2018. Public Health Surveillance Bulletin [Internet]. 2018; 7(3). Available from:
https://www.nicd.ac.za/wp-content/uploads/2019/05/EPIDEMIOLOGY-OF-RESPIRATORY-

PATHOGENS-FROM-INFLUENZA-LIKE-ILLNESS-AND-PNEUMONIA-SURVEILLANCE-

PROGRAMMES-SOUTH-AFRICA-2018.pdf.

Yun JK, J. Moyes, J. Bhiman, J. Buys, A. Treurnicht, F. Hellferscee, O. Mcanerney, J. von
Gottenberg, A. Wolter, N. Moosa, F. du Plessis, M. De Gouveia, L. Mkhencele, T. Cohen, C.
Walaza, S. Epidemiology of respiratory pathogens from the influenza-like illness and
pneumonia surveillance programmes. South Africa, 2019. Public Health Surveillance Bulletin

[Internet]. 2020; 18:2. Available from: https://www.nicd.ac.za/wp-

content/uploads/2020/10/EPIDEMIOLOGY-OF-RESPIRATORY-PATHOGENS-FROM-THE-

INFLUENZA-LIKE-ILLNESS-AND-PNEUMONIA-SURVEILLANCE-PROGRAMMES-SOUTH-AFRICA-

2019.pdf.
Yeoh DK, Foley DA, Minney-Smith CA, Martin AC, Mace AO, Sikazwe CT, et al. Impact of

Coronavirus Disease 2019 Public Health Measures on Detections of Influenza and Respiratory

74



18.

19.

20.

21.

22.

23.

24.

25.

Volume 20. Issue 2

Syncytial Virus in Children During the 2020 Australian Winter. Clinical Infectious Diseases.
2021;72(12):2199-2202.

Tessier E, Campbell H, Ribeiro S, Rai Y, Burton S, Roy P, et al. Impact of the COVID-19 pandemic
on Bordetella pertussis infections in England. BMC Public Health. 2022;22(1):405.

Debin M, Launay T, Rossignol L, Ait El Belghiti F, Brisse S, Guillot S, et al. Pertussis surveillance
results from a French general practitioner network, France, 2017 to 2020. Euro Surveillance.
2022;27(17).

Department of Health South Africa. COVID-19 Online Resources & News Portal 2022 [Available

from: https://sacoronavirus.co.za/covid-19-daily-cases/.

Jassat WC, C. Kufa, T. Goldstein, S. Masha, M. Cowper, B. Slade, D. Greyling, C. Soorju,. Kai, R.
Walaza, S. Blumberg, L. DATCOV: A sentinal surveillance programme for hospitalised
individuals with COVID-19 in South Africa, 2020. In: National Institute for Communicable
Diseases, editor. 2020. p. 1-15.

Network for Genomic Surveillance in South Africa. SARS-CoV-2 Sequencing Update, 31
December 2021. 2021.

Walaza S, Blumberg L, Cohen C, Dawood H, Hellferscee O, Karstaedt A, et al. Influenza NICD
recommendations for the diagnosis, management, prevention and public health

response2021; 1.4. Available from: https://www.nicd.ac.za/wp-

content/uploads/2021/07/Influenza-guidelines -April-2021-final.pdf.

Department of Health South Africa. COVID-19: Disease Infection Prevention and Control

Guidelines2020; 2. Available from: https://www.nicd.ac.za/wp-

content/uploads/2020/05/ipc-guidelines-covid-19-version-2-21-may-2020.pdf.

Cohen C, du Plessis M, Legana S, Madhi SA, McCarthy K, Moosa F, Ntshoe G, von Gottberg A,
von Mollendorf C, de Gouveia L, Walaza S, Wolter N. Pertussis: NICD recommendations for
diagnosis, management and public health response2017; 1.0. Available from:

https://www.nicd.ac.za/wp-content/uploads/2017/03/Guidelines pertussis vl 20-

December-2017 Final.pdf.

75



