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South Africa’s malaria affected areas include the low altitude

border regions of Limpopo, Mpumamlanga and KwaZulu-
. . . . The epidemiological effect of insecticide
Natal Provinces. Residual malaria transmission and

. . - . . . resistance on malaria incidence — the South 2
burgeoning insecticide resistance in malaria vector

populations within South Africa’s borders necessitate African experience

ongoing vector surveillance. In this issue is a review of the

epidemiological implications of insecticide resistance on
L ) ) ) Malaria vector surveillance in South Africa
malaria incidence in South Africa and a summary of malaria 4
. . , , . during the period January 2014 to July 2015
vector surveillance in South Africa during the period

January 2014 to July 2015 based on specimens referred

to the NICD. Analysis of these specimens shows that )
) ] ) Burden of respiratory pathogens from
several known and potential malaria vector species occur ) o ]
] ] ) influenza-like illness and pneumonia 10
in the north-eastern Lowveld regions of South Africa ) ]
] ] o . surveillance programmes, South Africa, 2015
despite well-coordinated provincial malaria control

programmes.

The 2016 winter influenza season in South Africa will .
. ) . Table 1: Provisional number of laboratory
again be carefully monitored by several influenza ] .
) ) confirmed cases of diseases under
surveillance programmes coordinated at the NICD. Last )
) surveillance reported to the NICD - South 28
year, these programmes showed that the season in South
Africa, corresponding periods 1 January - 31

Africa was predominately influenza A(H1N1)pdmO09,
December 2014/2015

followed by influenza A(H3N2) and influenza B. This is the
second report to combine viral pathogens with additional
testing for bacterial pathogens as well as some of the

atypical causes of pneumonia.
Table 2: Provisional laboratory indicators for
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Resistance to insecticides is postulated to have a
dramatic effect on the efficacy of insecticide-based
malaria control interventions. This effect can usefully be
measured using entomological indicators as a proxy’,
but is

epidemiological outcomes. However, natural cycles of

probably best measured in terms of

disease transmission, bionomic factors including
changes in malaria vector species composition and
abundance, climatic and environmental factors,
migration, changing land use patterns and other control
interventions are likely to confound evaluations of
the actual effect of insecticide resistance on disease

incidence.

To date, the effect of insecticide resistance on malaria
transmission and incidence in South Africa stands as a
primary example of the epidemiological effect that
insecticide resistance can exert. This is because
resistance to pyrethroids was at last partially responsible
for the malaria epidemic experienced in South Africa
during the period 1996 to 2000. Prior to 1996, South
Africa’s insecticide-based indoor residual spraying (IRS)
vector control programme was dependent on DDT.
While this regimen was generally sufficient for control
(malaria incidence seldom exceeded 4000 cases per
annum), sporadic outbreaks and more severe epidemics
did occur, such as the 1971-1972 epidemic followed by
the 1978 epidemic both of which were congruent with
widespread rains.? In 1995 a policy to move away from
the use of DDT for IRS in favor of pyrethroids was
adopted, largely because of mounting pressure against
the use of DDT. Furthermore, an upsurge in cross-

border migration from Mozambique coupled with good

rainfall during this period coincided with a sharp rise in
malaria incidence within South Africa, in which the
number of cases rose from 8750 in 1995 to 27 035 in
1996 and peaked at 64 622 in 2000.> A primary cause of
this epidemic was the resurgence of pyrethroid resistant
An. funestus following the introduction of pyrethroids for
IRS.* Although the link between insecticide resistance
and increased malaria incidence may seem tenuous
based on these events alone, the re-introduction of DDT
for IRS in South Africa post 2000 and the resultant
substantial decline in malaria incidence to fewer than 10
000 cases per annum during much of the subsequent
period shows that pyrethroid efficacy was severely
undermined by the development of pyrethroid resistance
in An. funestus and that DDT use, in conjunction with
pyrethroids, was necessary to re-establish control.?
However, the re-introduction of DDT for IRS also
coincided with a change in anti-malarial drug regimen
from sulfadoxine-pyrimethamine (SP) to artemisinin-
containing combination therapy (ACT) (Maharaj et al.,
2013).3 Although it is almost impossible to quantify the
actual contribution of each intervention to the decrease
in malaria incidence post 2000, the use of DDT
dramatically decreased the abundance of An. funestus
in South Africa to undetectable levels, leaving the less
efficient vector An. arabiensis to maintain lower level
residual transmission as a consequence of this species’

behavioural plasticity and lower susceptibility to IRS.®

Currently, DDT is used for spraying traditional structures
and pyrethroids are used for modern structures in South
Africa’s provincial IRS programmes, which conveniently

amounts to a mosaic resistance management strategy



in the Global

Resistance Management (GPIRM).® South Africa’s low

as described Plan for Insecticide
incidence of malaria post 2007 has led to the adoption
of a malaria elimination agenda according to which
South Africa’s national malaria control programme aims
to eliminate malaria with the country’s borders by 2018
(National Malaria Elimination Strategy for malaria 2012-
2018). Part of this strategy involves the scaling up of
vector control interventions including enhanced vector
surveillance in transmission foci. Recent surveillance
data from the Mamfene region of northern KwaZulu-
Natal show that the extent of insecticide resistance in
the malaria vector An. arabiensis is worsening’ although
the actual epidemiological implications of these data

remain to be determined.

In conclusion, the data available indicate that insecticide
resistance can lead to vector control failure and thereby
induce an epidemiologically significant effect on malaria
incidence, as witnessed in South Africa during the 1996

— 2000 epidemic. Case studies further indicate that the
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effect of insecticide resistance is most pronounced in an
IRS control setting, as compared to programmes based
on the distribution of insecticide treated nets (ITNs)',
primarily because ITNs still offer a measure of personal
protection despite insecticide resistance. Nevertheless,
IRS is currently the only vector control method that
allows for adequate insecticide resistance management
and therefore offers the greater protection to affected

communities in the longer term.
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Introduction

South Africa’s malaria affected areas include the low
altitude border regions of Limpopo, Mpumamlanga and
KwaZulu-Natal Provinces." These regions experience
active malaria transmission, especially during the peak
malaria season which spans the Summer months
(November to April). Each of these provinces have
developed well-coordinated malaria control operations
including routine vector control which is primarily based on
the application of indoor residual insecticide spraying
(IRS).2

Although

decades®,

IRS has proven efficacy spanning many

low-level residual malaria transmission
continues and is likely caused by outdoor feeding and
resting Anopheles vector mosquitoes that are unaffected
by indoor insecticide.

applications of In addition,

populations of the major malaria vector species
Anopheles funestus and An. arabiensis have developed
resistance to insecticides, especially in northern KwaZulu-
Natal.>* The pyrethroid-carbamate resistance profile in
An. funestus® has proved to be highly significant
epidemiologically and was at least partly causative of the
malaria epidemic experienced in South Africa during the

period 1996 to 2000.%°

Residual malaria transmission and burgeoning insecticide

resistance in malaria vector populations within South

Africa’s borders necessitate ongoing vector surveillance.
This is especially pertinent in terms of South Africa’s
malaria elimination agenda’ which includes the following
key objectives:

« To strengthen passive and active surveillance and
monitoring and evaluation systems so that 100% of
districts report promptly and routinely on key malaria
indicators by 2015

o To ensure that all levels of the malaria programme
have sufficient capacity to coordinate and implement
malaria interventions by 2016

« To ensure 100% of the population has adequate
knowledge, attitudes and practices on malaria by
2018 through appropriate IEC, social mobilization
and advocacy

o To effectively prevent malaria infections and

eliminate all parasite reservoirs in South Africa by

2018

Malaria vector surveillance forms an integral part of these
objectives. Surveillance is routinely conducted by the
entomology teams of Limpopo, Mpumalanga and
KwaZulu-Natal with operational field and laboratory
support from the Vector Control Reference Laboratory
(VCRL) of the Centre for Opportunistic, Tropical and
Hospital Infections (COTHI), NICD, and Wits Research

Institute for Malaria (WRIM).



In general, the VCRL provides a service for the

identification of medically important arthropods for
entomologists, medical practitioners, health inspectors
and health authorities. In terms of malaria vector
surveillance, the VCRL conducts mosquito species
identification and vector incrimination using surveillance
specimens referred to the VCRL by the provincial malaria
control programmes. This report summarises malaria
vector surveillance in South Africa during the period
January 2014 — July 2015 based on specimens referred

to the VCRL.

Materials & Methods

During the period January 2014 to July 2015, Anopheles
mosquitoes were collected by the provincial entomology
teams and VCRL personnel. Adult specimens were
obtained by rearing larvae obtained from routine larval
collections and adults were also periodically collected
using trapping techniques including exit window traps,
clay pots, modified buckets, human landing catches (HLC)
and CO;, baited net traps. One or more of these collection
techniques were deployed at sentinel sites in Limpopo,
Mpumalanga and KwaZulu-Natal provinces (Figure 1).
Collected adult Anopheles specimens were preserved on
silica and sent to the NICD for identification to species.
Identification of all mosquito specimens was based on the

use of morphological keys®® and PCR."*""

Results & Discussion

A total of 4 746 Anopheles mosquitoes was collected
from sentinel sites during the period under review
(Figure 1). Of these, 992 (20.9%) were collected from
KwaZulu-Natal, 2 592 (54.6%) from Mpumalanga, 489
(10.3%) from Limpopo and 672 (14.2%) from the
northern region of the Kruger National Park. The vast
majority of the anophelines collected were members of
the An. gambiae species complex (4 557; 96%) while
the remaining 4% (189) were members of the An.

funestus species group. Subsequent PCR analysis

revealed that the An. gambiae complex member species
and An.

quadriannulatus. Member species of the An. funestus

included An. arabiensis, An. merus
group identified included An. rivulorum, An. vaneedeni ,
An. parensis and An. leesoni. A summary of the
species collected by relative proportion by province and

species group is given in Figure 2.

Anopheles arabiensis was collected in comparatively
large numbers in Mpumalanga and KwaZulu-Natal but
did not appear in the Limpopo collections although this
species has previously been detected there (Figure
2A,C). This species is a major malaria vector with
Outdoor

feeding and resting components of South Africa’'s An.

variable feeding and resting behaviours.

arabiensis populations are likely at least partially
responsible for ongoing residual malaria transmission.
This species has been directly implicated in malaria

transmission in southern Mozambique.'

Anopheles merus was collected in the greatest relative
proportion in Limpopo followed by Mpumalanga with
only a small relative proportion collected in KwaZulu-
Natal (Figure 2A,C,F). This species is generally listed as
a minor or localised malaria vector. Currently, there is
no indication of what, if any, contribution this species
makes to malaria transmission in South Africa although
it has also been implicated in malaria transmission in
southern Mozambique.'? Interestingly, this species is
traditionally described as a salt-water coastal breeder
but the larval collections from which most of these
specimens accrued were found in fresh-water breeding
sites. Recent data suggest that this species is
increasing its inland range by adapting to breeding in

fresh-water habitats (Mbokazi et al. - unpublished data).

Anopheles quadriannulatus is a non-vector member of
the An. gambiae species complex that is comparatively

common in the southern African region including South



Africa. This species was detected in Mpumalanga and
Limpopo in comparatively large relative proportions and
in a small relative proportion in KwaZulu-Natal (Figure
2A,C,F).

No An. funestus senso strictu were collected during the
review period. In the absence of vector control, this
species is the predominant malaria vector in the
southern African region where it is especially prevalent
in Mozambique and Zimbabwe." Although the eastern
Lowveld regions of South Africa form part of the natural
range of this species, its absence can be attributed to
KwaZulu-Natal,

intensive  IRS  programmes in

Mpumalanga and Limpopo. This is because An.
funestus is highly endophilic (indoor-resting) and is
therefore especially susceptible to IRS. Other members
of the An. funestus species group were only detected in
Mpumalanga and KwaZulu-Natal in comparatively low
numbers (Figure 2B,D) although member species of this
group have previously been collected in Limpopo.
Anopheles leesoni, An. vaneedeni and An. parensis are
generally considered to be non-vector species while An.
rivulorum has been implicated as a minor malaria vector
in East Africa."' The possibility of one or more of
these species playing a role in residual malaria

transmission in South Africa cannot be ruled out.

and An.

quadriannulatus in the northern Kruger National Park

The occurrence of An. arabiensis
(Figure 2E) has previously been documented.’® These
species tend to occur in sympatry, especially at the
Malahlapanga site. During the review period An.
quadriannulatus predominated at Malahlapanga but
previous surveys have shown a predominance of An.
arabiensis there.'® The change in relative densities of
these two species at this site is likely linked to
fluctuations in environmental conditions and weather

patterns.

Conclusion

Several known and potential malaria vector species
occur in the north-eastern Lowveld regions of South
Africa despite well-coordinated IRS programmes that
generally achieve high spray coverage rates (80% or
more of targeted structures in endemic areas). It is
highly likely that one or more of these species are
responsible for ongoing residual transmission within
South Africa’s borders. It is envisaged that the vector
surveillance programmes in each of the affected
provinces and the scaling up of these activities in
collaboration with the VCRL will clarify the role, if any, of
each of these species in malaria transmission in South
Africa. This information will enable an intensification of
vector control activities to include methods designed to
target outdoor feeding vector populations. The absence
of An. funestus sensu stricto within South Africa’s
borders is indicative of continued high-level
effectiveness of the provincial IRS-based vector control

programmes.
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Figure 1: Sentinel sites where malaria vector surveillance was conducted in South Africa during the period January
2014 to July 2015.
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Figure 2: Relative proportions of member species of the Anopheles gambiae species complex and An. funestus
species group by province/locality, South Africa. These proportions are based on Anopheles specimens collected

during the period January 2014 to July 2015.
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Introduction and methods
The National

(NICD) coordinates a number of syndromic respiratory

Institute for Communicable Diseases

illness surveillance programmes in order to describe the
epidemiology of the respiratory pathogens in South
Africa. These programmes include pneumonia
surveillance, influenza- like illness (ILI) (systematic ILI at
public health clinics and viral watch) and the respiratory
morbidity surveillance system. This report describes the
findings for these programmes for the year 2015.

ILI

The pneumonia surveillance and systematic

surveillance programmes have previously been
described." The primary objectives of the pneumonia
and systematic ILI surveillance programmes are to
describe the burden and aetiology of inpatient severe
respiratory illness and outpatient ILI, respectively, in HIV
-infected and HIV-uninfected individuals of all ages at

selected sentinel sites in South Africa.

Pneumonia surveillance

Pneumonia surveillance is an active, prospective

hospital-based surveillance programme for severe
respiratory illness. Patients admitted at the surveillance
sites meeting the standardized clinical case definition of
acute or chronic respiratory illness are prospectively
enrolled (Table1). Dedicated staff screen and enrol
patients  from Monday to Friday. Clinical and
epidemiological data are collected using standardized

questionnaires. Information on in-hospital management

10

and outcome are collected. Samples collected and
tested vary by site and case definition (Table 2).
Samples collected from all the pneumonia surveillance
sites include nasopharyngeal aspirates in patients <5
years, combined oropharyngeal and nasopharyngeal
swabs in patients = 5 years, and blood. In addition,
sputum (induced or expectorated) samples are collected
from two enhanced sites, Edendale Hospital (EDH) and
Klerksdorp-Tshepong Hospital Complex (KTHC) (Table

2).

Influenza like iliness (ILI) surveillance
ILI
established in 2012 at two public health clinics serviced
by the two enhanced sited (EDH and KTHC). Patients
presenting at these sites meeting the ILI case definition
(Table1)

epidemiological data are collected using standardized

The systematic surveillance programme was

are enrolled prospectively. Clinical and

questionnaires and nasopharyngeal samples are
collected for testing (Table 2). Dedicated staff screen
and enrol patients for systematic ILI surveillance from

Monday to Friday.

The Viral Watch sentinel surveillance programme, which
started in 1984, was specifically designed to monitor
influenza activity and has been fully described
previously.? Participation in the programme is voluntary
and is mainly composed of general practitioners who are
requested to submit nasopharyngeal or oropharyngeal

swabs from patients who meet the ILI case definition



(Table1). During 2015,

across South Africa submitted specimens throughout

171 practitioners registered

the year.

Respiratory morbidity surveillance

In order to describe the influence of the influenza
season on the number of pneumonia and influenza
hospitalizations, the NICD reviews anonymized data
from a private hospital group. The number of
hospitalizations for pneumonia and influenza during the
influenza season are compared to those for the periods
preceding and following the season.The start of the
influenza season is defined as at least two consecutive
weekly influenza detection rates of =10%, and the
season is considered to have ended when the detection

rate drops below 10% for two consecutive weeks.
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In this report, findings from the pneumonia surveillance
and systematic ILI surveillance are included for the
influenza, respiratory syncytial
(hPMV),
(PIV1-3),

pertussis,

following pathogens:
(RSV),

parainfluenza

human metapneumovirus
1, 2 and 3

pneumoniae, Bordetella

virus
viruses
Streptococcus
atypical bacterial causes of pneumonia (Legionella
species, Chlamydophila pneumoniae and Mycoplasma
tuberculosis  and

pneumoniae), Mycobacterium

Pneumocystis jirovecii (PCP).



Table 1: Case definitions by age group and surveillance site/programme for the clinical syndromes included in the
influenza-like illness (ILI) and pneumonia surveillance programmes, South Africa, 2015.

Case definition

Criteria

Surveillance site/ programme

Influenza-like illness (ILI)

Severe acute respiratory ill-
ness (SARI)/ Acute pneumonia
Patient presenting < 10 days of
the onset of illness

Severe chronic respiratory
illness (SCRI)

Severe Respiratory illness
(SRI)

Patients of all ages

Acute fever of 238°C and/or self-
reported fever within the last 10
days AND cough

Absence of other diagnoses

2 days - <3 months

Any child hospitalised with diag-
nosis of suspected sepsis or phy-
sician diagnosed lower respirato-
ry tract infection (LRTI) irrespec-
tive of signs and symptoms.

3 months-<5 years

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

25 years

Any person hospitalised with an
acute respiratory infection with
fever (=238°C) or history of fever
AND cough.

Any child or adult meeting the
above case definitions presenting
with symptoms >10 days (all
sites) or any patient from EDH or
KTHC with a clinical diagnosis of
suspected pulmonary tuberculo-
sis (TB) AND not meeting any of
the above criteria

Anyone meeting either SARI or
SCRI at EDH, KTHC

Viral watch programme and public health clinics: Jouber-
ton and Edendale Gateway clinics

EDH, KTHC, Matikwana/Mapulaneng, RMMCH/HJH,
Red Cross Hospital

EDH, KTHC,Matikwana/Mapulaneng, RMMCH/HJH,
Red Cross Hospital

EDH, KTHC, Matikwana/Mapulaneng, RMMCH/HJH,
Red Cross Hospital

EDH, KTHC,Matikwana/Mapulaneng, RMMCH/HJH, Red
Cross Hospital

EDH, KTHC

EDH = Edendale Hospital, KTHC = Klerksdorp-Tshepong Hospital Complex, RMMCH/HJH = RahimaMoosa Mother and Child

Hospital/Helen Joseph Hospital
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Table 2: Pathogens tested for by clinical syndrome/programme, surveillance site, type of specimen collected and
tests conducted, influenza-like illness (ILI) and pneumonia surveillance, South Africa, 2015.

Pathogen

Programme (syndrome)

Surveillance site

Specimen collected

Test conducted

Influenza and RSV

Human
metapneumovirus,
parainfluenza 1, 2
and 3, adenovirus,
enterovirus,
rhinovirus

B. pertussis,

M. pneumoniae,
Legionella spp.,
C. pneumoniae

S. pneumoniae

Tuberculosis

Pneumocystis
jirovecii

Viral watch (ILI)

Systematic ILI

Pneumonia surveillance
(SARI and SCRI)

Systematic ILI

Pneumonia surveillance:
(SARI and SCRI)

Systematic ILI

Pneumonia surveillance
(SARI, SCRI)

Pneumonia surveillance

(SARI,SCRI)

Systematic ILI

Pneumonia surveillance
(SARI, SCRI)

Pneumonia surveillance
(SARI, SCRI)

Pneumonia surveillance
(SARI, SCRI)

Pneumonia surveillance
(SARI, SCRI)

All VW sites in 9 provinces

Edendale Gateway Clinic
and Jouberton Clinic

EDH, KTHC, Matikwana/
Mapulaneng, RMMCH/
HJH, Red Cross Hospital

Edendale Gateway Clinic

and Jouberton Clinic

EDH, KTHC, Matikwana/
Mapulaneng, RMMCH/
HJH, Red Cross Hospital

Edendale Gateway Clinic
and Jouberton Clinic

Matikwana/Mapulaneng,
RMMCH/HJH, Red Cross
Hospital

EDH, KTHC

Edendale Gateway Clinic
and Jouberton Clinic

Matikwana/Mapulaneng,
RMMCH/HJH, Red Cross
Hospital

EDH, KTHC

EDH, KTHC

EDH, KTHC,

Nasopharyngeal (NP) and
oropharyngeal (OP)
flocked swabs

NP and OP flocked swabs
>5 years. NPA <5years

NP and OP flocked swabs
> 5 years. NPA <5 years

NP and OP flocked swabs
> 5 years. NPA<5 years

NP and OP flocked swabs
> 5 years. NPA<5 years

NP and OP flocked swabs
> 5 years. NPAs5 years

NP and OP flocked swabs
> 5 years. NPAs<5 years

NP and OP flocked swabs
> 5 years. NPA <5 years.
Induced or expectorated
sputum.

NP and OP flocked swabs
> 5 years. NPA <5 years

NP and OP flocked swabs
> 5 years. NPA <5 years,
whole blood

NP and OP flocked swabs
> 5 years, NPA <5 years,
induced or expectorated
sputum, whole blood

Induced or expectorated
sputum

Induced or expectorated
sputum

Oral washes, NP and OP
flocked swabs > 5 years
NPA <5 years,

Multiplex real-
time reverse
transcription

polymerase chain

reaction (RT-
PCR)

Multiplex RT-
PCR

Multiplex RT-
PCR

Multiplex RT-
PCR

Multiplex RT-
PCR

Multiplex real-
time PCR

Multiplex real-
time PCR

Multiplex real-
time PCR

IytA real-time
PCR

IytA real-time
PCR

IytA real-time
PCR

GeneXpert and
culture
RT-PCR

Real-time PCR

ILI = influenza-like illness, SARI = severe acute respiratory illness, SCRI = severe chronic respiratory illness,
EDH = Edendale Hospital, KTHC = Klerksdorp-Tshepong Hospital Complex, RMMCH/HJH = RahimaMoosa Mother and Child
Hospital/Helen Joseph Hospital.
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Sample collection, transport and laboratory testing
for the pneumonia and ILI surveillance

Procedures for sample collection and processing for the
surveillance programmes have been described
previously.” *® Upper respiratory tract samples (NP/OP
and NPA) were collected in universal transport medium.
in EDTA

washes and sputum were

Whole blood specimens were collected
Oral

collected in universal containers. Following collection,

containing tubes.

upper respiratory samples and blood were stored at 4°C
at the local site laboratory, and were transported to
NICD on ice within 72 hours of collection. Sputum
samples were stored separately at -20°C at the local site
laboratory before being transported to NICD on dry ice
on a weekly basis. One sputum sample was tested at
the surveillance site laboratory for M. tuberculosis using
GeneXpert, and a second sputum sample was tested at
the NICD for M. tuberculosis by culture as well as for
PCP and bacterial pathogens by PCR (Table 2).

Detection of viral pathogens
Respiratory specimens were tested by multiplex real-
time reverse transcriptase polymerase chain reaction
(RT-PCR) assay for the following respiratory viruses:
1, 2 and 3;

adenovirus; rhinovirus

parainfluenza virus types human

metapneumovirus, and
enterovirus.® A commercial multiplex real-time RT-PCR
assay (Fast-Track Diagnostics, Sliema, Malta) was used
for detection of influenza A, influenza B and respiratory
syncytial viruses. Influenza A and B positive specimens
were subtyped using US Centers for Diseases Control
and Prevention (CDC) real-time reverse-transcription
PCR (https://

www.influenzareagentresource.org/).

protocol and reagents

Detection of bacterial pathogens other than tuberculosis

Induced/expectorated sputum and nasopharyngeal
C.

pneumoniae, Legionella spp. and B. pertussis. DNA was

samples were tested for M. pneumoniae,
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extracted from the clinical specimens and tested for
bacterial pathogens by real-time-PCR. A specimen was
considered positive for M. pneumoniae if the MP181
target was detected (Ct<45), C. pneumoniae if the CP-
Arg target was detected (Ct<45) and Legionella spp. if
the Pan-Leg target was detected (Ct<45).” A positive
result for pertussis was obtained when a specimen was
1S481 ptxS1 Blood

specimens were tested using quantitative real-time PCR

positive  for and/or genes.®
for the presence of pneumococcal DNA (/ytA gene). For
IytA testing, specimens with a IytA Ct-value <40 were

considered positive.®

Detection of tuberculosis
Microbiological investigation for tuberculosis at site was
performed by smear microscopy, culture and/or
XpertMTB/Rif. At NICD, smear microscopy of sputum
samples was performed using fluorescent auramine-O
(AFB).

performed using liquid media with the Bactec MGIT 960

staining for acid fast bacilli Culture was
(Becton Dickinson, USA) system. Positive cultures were
identified as M.

Neelsen staining and MPT64 antigen testing (Becton

tuberculosis complex using Ziehl-

Dickinson, USA). Genotypic resistance to isoniazid and
rifampicin in tuberculosis-positive patients was tested
using the Genotype MTBDRplus v2 assay (Hain Life

sciences, Germany).

Determination of PCP

Pneumocystis. Jirovecii was tested for one or more of
the following specimens from each patient-oral wash,
naso/oropharyngeal sample and sputum. DNA was
extracted from the clinical specimens using an
automated DNA extraction system. Fungal load was
determined using a quantitative real-time PCR targeting
the region coding for the mitochondrial large subunit
rRNA for P. jirovecii.'® All specimens with copy numbers
>0 copies/ul were included as positive. These include

both cases of infection and colonisation with P. jirovecii.



Data management
Data management was centralised at the NICD where
laboratory, clinical and demographic data from enrolled

patients were recorded on a Microsoft Access database.

Ethical considerations

The protocol was approved by the Research Ethics
Committees of the University of the Witwatersrand,
University of KwaZulu-Natal and University of Cape

Town.

Results

Of the 5013 patients enrolled into the surveillance
programmes in 2015, 5012 (99%) had complete data on
case definition available; 1197 (24%), 2754 (55%) and
1061 (21%) met the case definition of ILI, SARI and
SCRI respectively. Samples collected and tested for
each of the case definitions is outlined in Figure 1. The
type and number of samples collected and tested varied
depending on the case definition and suitable samples

available for testing. The demographic characteristics of

patients enrolled in the surveillance programmes are
described in Table 3.

ILI = influenza-like iliness, SARI = severe acute respiratory illness, SCRI = severe chronic respiratory illness,
OP = oropharyngeal, NP = nasopharyngeal, NPA = nasopharyngeal aspirate

*Sputum collected from only two of the five sites.

Figure1: Numbers of samples collected by case definition in the systematic influenza-like illness (ILI) and
pneumonia surveillance programmes (SARI and SCRI), South Africa, 2015.
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Table 3: Demographic and clinical characteristics of patients with an upper respiratory sample available for testing
and enrolled into the systematic influenza-like illness and pneumonia surveillance programmes, South Africa, 2015.

Characteristic

Influenza-like

Severe Acute

Severe chronic

lliness Respiratory lliness Respiratory lliness
n/N (%) n/N (%) n/N (%)
N=1192 N= 2711 N=1056
Age group years
0-4 519/1182 (44) 1993/2699 (74) 128/1050(12)
5-14 130 /1182 (11) 102/2699 (4) 18/1050 (2)
15-24 137/1182 (12) 43/2699(2) 70/1050 (7)
25-44 294 /1182(25) 329/2699 (12) 426/1050 (41)
45-64 89/1182 (8) 164/2699 (6) 311/1050 (30)
=65 13/1182 (1) 68/2699 (3) 97/1050 (9)
Female gender 733/1192 (61) 1265 /2709(47) 518/1055 (49)
Site
Edendale Gateway clinic 865/1192 (73) N/A N/A
Jouberton clinic 327/1192 (27) N/A N/A

EDH

KTHC
Matikwana/Mapulaneng
hospitals

RMMCH/HJH

Red Cross Hospital
Underlying illness
In-hospital case fatality ratio

N/A
N/A
N/A

N/A
N/A
50/1184 (4)
N/A

264/2711 (10)
447/2711 (16)
304/2711 (11)

1036/2711 (38)
660/2711(24)
321/2693 (12)
73/2656 (3)

296/1056 (28)
336/1056 (35)
40/1056 (4)

373/1056 (35)
11/1056 (1)
149/1049 (14)
75/1014 (7)

EDH = Edendale Hospital, KTHC = Klerksdorp-Tshepong Hospital Complex, RMMCH/HJH = Rahima Moosa Mother and Child

Hospital/Helen Joseph Hospital

Pneumonia surveillance programme (SARI

SCRI) results
Viral pathogens

Of the 3815 patients enrolled in pneumonia surveillance,
3767 (99%) were tested for viral pathogens and 176
(5%) were positive for influenza. The influenza season
started in week 20 and continued through week 25. It
was predominated by influenza A(H1N1)pdm0Q9 (80/176,
45%), followed by influenza A(H3N2) (50/176, 28%) and
influenza B (45/176,26%). The peak detection rate was
23% in week 23 (Figure 2).

The overall detection rate for RSV was 13% (478/3767).

The RSV season preceded the influenza season, it
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started in week 9 and continued through week 29. The

peak detection

Parainfluenza viruses

1-3 were detected

rate of 43% was in week 16.

in 5%

(168/3767) of samples and hMPV in 2% (89/3767) of
samples. There was no clear seasonality for

parainfluenza viruses and hMPV (Figure 3).

The maijority of cases for the different respiratory viruses
were in children <5 years (influenza112/175, 64%; RSV
445/475, 94%; PIV 1-3 145/166, 87% and hMPV 82/89,
92%). The case fatality ratio was similar across the
cases positive for the respiratory viruses, and ranged
between 1% and 3% (Table 4).



50 T 100

- 9
w
2
o . 4
g 40 80
& _
g T 70 2~.§
E 30 i T 6" ‘!E
=] -
o c
L O
] =
& ®
2 20 - o
£ a
=]
=
10 -
0 T L L
1 357 9111315171921232527293133353739414345474951
Epidemiologic week
—Anotsubtyped C—A(HIN1)pdm(09 mmmA(H3N2) mmmB ——DetectionRate

Figure 2: Numbers of samples positive for influenza and influenza detection rate, by subtype and week, in patients
enrolled into the pneumonia surveillance programme and meeting the case definition of severe acute respiratory
illness (SARI) or severe chronic respiratory illness (SCRI) in South Africa, 2015.
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Figure 3: Numbers of samples collected and detection rates for respiratory syncytial virus (RSV), parainfluenza virus
1-3 (PIV1-3) and human metapneumovirus (hMPV), in patients meeting the case definition for severe acute
respiratory illness (SARI) and severe chronic respiratory iliness (SCRI), pneumonia surveillance, South Africa 2015.
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Table 4: Detection rate and characteristics of patients meeting the case definition for severe respiratory illness
(SARI) or severe chronic respiratory illness (SCRI) who tested positive for respiratory viruses (influenza, RSV, PIV1-

3 orhMPV), pneumonia surveillance, South Africa, 2015.

Influenza RSV PIV1-3 hMPV
Detection rate 176/3767 (5) 478/3767 (13) 168/3767(4) 5/3767 (2).
Age
0-4 112/175 (64) 445/475 (94) 145/166 (87) 82/89 (92)
5-14 10//175 (6) 6/475 (1) 2/166 (1.2) 3/89(3)
15-24 2/175 (1) 1/475 (0.2) 2/166 (1.2) 0/89
25-44 27/175 (15) 10/475 (4) 13/166 (8) 3/89 (3)
45-64 17/175 (10) 9/475 (1) 2/166 (1.2) 1/89(1)
265 7/175 (4) 2/475 (0.4) 2/166 (1.2) 0/89
Female gender 81/176 (46) 216/478 (45) 83/167 (50) 50/89 (56)
Site
EDH 31/176 (18) 63/478 (18) 20/68 (12) 8/89 (9)
KTHC 33/176 (19) 70/478 (15) 32/68 (19) 9/89 (10)
Matikwana/Mapulaneng 22/176 (12) 30/478 (6) 19/68 (11) 5/89(6)
RMMCH/HJH 63/176 (36) 164/478 (34) 49/68 (29) 21/89 (24)
Red Cross Hospital 27/176 (15) 151/478 (32) 48/68 (29) 46/89 (52)
In-hospital case fatality ration 6/174 (3) 5/468 (1) 4/167 (2) 2/89 (2)

RSV = respiratory syncytial virus, PIV = parainfluenza virus, hMPV = human metapneumovirus, RMMCH/HJH = Rahima Moosa
Mother and Child Hospital/Helen Joseph Hospital, KTHC = Klerksdorp Tshepong Hospital Complex, EDH = Edendale Hospital

Bacterial pathogens

Of the 3602 patients who had respiratory samples
tested for bacterial pathogens 105/3602 (3%) were
positive for B. pertussis, 12/3591 (0.6%) for M.
pneumoniae, 5/3590 (0.1%) for C. pneumoniae and
3/3591 (0.1%) for Legionella spp. In the same group of
patients, of the 2276 blood samples tested for S.
pneumoniae, 295 (13%) were positive (Table 5). The
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highest number of positive samples for the bacterial
pathogens was in children <5 vyears, except for
Legionella spp., where all the cases were in the 25-44
year age group. The case fatality ratio was highest for
patients testing positive for B. pertussis (7%, 7/101)
(Table 5).The detection rate of B. pertussis and S.
pneumoniae seemed to peak during the winter months
(Figures 4 and 5).



Table 5: Detection rate among severe acute respiratory illness (SARI) and severe chronic respiratory illness (SCRI)
cases tested, and characteristics of patients positive for Bordetella pertussis, Mycoplasma pneumoniae, Chlamydia
pneumoniae, Legionella spp. or Streptococcus pneumonia, Pneumonia Surveillance Programme, South Africa

2015.
B. pertussis*® M. pneumoniae* C. pneumoniae* Legionella S. pneumoniae
n/N (%) n/N (%) n/N (%) spp.* n/N (%)**
n/N (%)
Detection rate 105/3602 (3) 21/3591 (0.6) 5/3590 (0.1) 3/3591 (0.1) 295/2276 (13)
Age
0-4 76/104 (73) 13/21 (62) 5/5(100) 0/3 111/295 (38)
5-14 6/104 (6) 2/21 (10) 0/5 0/3 16/295 (5)
15-24 1/104 (1) 2/21 (10) 0/5 0/3 14/295 (5)
25-44 10/104 (10) 4/21(19) 0/5 3/3 (100) 89/295 (30)
45-64 9/104 (9) 0/21 (0) 0/5 0/3 50/295 (17)
265 2/104 (2) 0/21 (0) 0/5 0/3 15/295 (5)
Female gender 48/104 (46) 9/21 (43) 3/5 (60) 1/3 (33.3) 156/295 (47)
Site
EDH?* 23/105 (23) 1/21 (5) 0/5 1/3 (33) 61/295 (21)
KTHC* 26/105 (25) 3/21 (14) 3/5 (60) 2/3 (67) 89/295 (30)
Matikwana/MapuIaneng# 17/105 (16) 2/21 (10) 0/5 0/3 47/295 (16)
RMMCH/HJH* 32/105 (30) 8/21 (38) 1/5 (20) 0/3 72/295 (24)
Red Cross Hospital# 7/105 (7) 7121 (33) 1/5 (20) 0/3 26/295 (9)
In-hospital case fatality ratio ~ 7/101 (7) 1/19 (5) 0/5 0/3 9/290 (3)

*Nasopharyngeal + sputum samples tested; **blood samples; ¥ Nasopharyngeal, sputum and blood
Nasopharyngeal and blood samples collected.

30

Number of positive samples

N
(2]

N
(=}

—
(%]

-
(=}
!

(%]

vvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvv

3 5 7 9 11131517 19 21 23 25 27 29 31 33 35 37 39 41 43 45 47 49 51

Epidemiologic week
Number

Detection Rate

samples collected; *

r 100

r 90

- 80

r 70

r 60

- 50

r 40

+ 30

r 20

- 10

Detection rate (%)

Figure 4: Numbers of positive samples and detection rate of Streptococcus pneumoniae from patients with severe
acute respiratory illness (SARI) or severe chronic respiratory illness (SCRI) by week, Pneumonia Surveillance
Programme, South Africa, 2015.
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Figure 5: Numbers of positive samples of Bordetella pertussis, Mycoplasma pneumoniae, Legionella spp.and
Chlamydia pneumoniae among patients with severe acute respiratory illness (SARI) or severe chronic respiratory
illness (SCRI) by month, Pneumonia Surveillance Programme, South Africa, 2015.

Tuberculosis and Pneumocystis jirovecii pneumonia
(PCP)

Of the 738 patients tested for M. tuberculosis, 82 (11%)
were positive. Tuberculosis was detected throughout the
year with no obvious seasonality (Figure 6). The
majority of samples that tested positive for tuberculosis
were collected at the KTHC site (57/82, 70%) and were
in the 25 to 44 year age group (43/80, 54%) (Table 6).

Of the 258 (12%) samples that tested positive for PCP,
131 (51%) were from nasopharyngeal samples, 13 (5%)
were from oral rinse samples and 114 (44.2%) from
sputum. Similar to TB, there was no obvious seasonality
(Figure 7). Most of the patients with positive samples
were in the age group 25 to 44 years (87/198, 43.9%)
and were female (113/201, 56.2%).

Table 6: Detection rate and characteristics of patients fitting the case definition of severe respiratory illness (SRI)
enrolled into pneumonia surveillance and testing positive for tuberculosis and Pneumocystis jirovecii.

Tuberculosis
n/N(%)

Pneumocystis jirovecii
n/N(%)

Detection rate
Age group (years)

82/738 (11)

0-4 2/80(2.5)
5-14 2/80 (1)
15-24 13/80 (16)
25-44 43/80 (54)
45-64 20/80 (25)
265 1/80 (1)
Female gender 41/82 (50)
Site
EDH 25/82 (30)
KTHC 57/82 (70)

201/1282 (16)

61/198 (31)
1/198 (1)
6/198 (3)
87/198 (44)
38/198 (19)
5/198 (2)
113/201 (56)

84/201 (42)84/237 (35)
117/201 (58)

EDH = Edendale Hospital, KTHC = Klerksdorp-Tshepong hospital complex

20



120 + - 100
- 90
100 - | 80
2 <
2 80 - ng
S - 60 2
(%] ©
2 60 - 50 <
3 5
s - 40 9
S 40 7 -3 A&
S 20
g 20 1
b - 10
0 - - 0
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
Month

B Number of samples = Detection rate

Figure 6: Numbers of samples tested for tuberculosis and detection rate among patients with severe acute
respiratory illness (SARI) or severe chronic respiratory illness (SCRI) at Enhanced sites by month, Pneumonia
Surveillance Programme, South Africa, 2015.
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Figure 7: Numbers of samples tested for Pneumocystis jirovecii and detection rate for patients meeting the severe
respiratory illness (SARI) or severe chronic respiratory illness (SCRI) case definition at the Enhanced sites,
Pneumonia Surveillance Programme, South Africa, 2015.
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Systematic ILI surveillance at primary health clinics
Respiratory viruses

During 2015, 1197 patients with ILI were enrolled at the
two primary health clinics and 1192 (99%) samples were
tested for respiratory pathogens. The overall detection
rate of influenza was 11% (131). Of the 131 positive
samples, 46 (35%), 44 (34%), 40 (31%) and 1 (<1%)
were positive for influenza B, influenza A (H1N1)pdmQ9,
influenza A(H3N2) and

respectively (Figure 8). There were no dual infections.

influenza A unsubtyped
Influenza positive samples were detected from week 9.
The detection rate reached 10% in week 17 and was
sustained above 10% until week 28 when it dropped to
below 10%. It rose above 10% again in week 32 and 35
(Figure 8). Of the 1192 samples tested, 50 (4%) tested
positive for parainfluenza 1-3, 81 (7%) for RSV, and 11
(1%) for human metapneumovirus. RSV demonstrated a
defined seasonality which preceded the influenza

season. The detection rate for RSV rose above 10% in
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week 7 and was sustained at 210% until week 17
(Figure 9).

Bacterial pathogens

Of the 1139 patients enrolled with ILI and tested for
bacterial pathogens, 23/1136 (2%) tested positive for B.
pertussis, 3/1139 (0.3%) for M. pneumoniae and 3/1139
(0.3%) for C. pneumonia (Table 7). The highest number
of positive samples for B. pertussis was in the 5 -14 age
group (6/23, 26%). The highest number of positive
cases was in children <5 years (2/3, 67%) and in
individuals <25 years for M. pneumoniae and C.
pneumoniae respectively. There were no positive
samples for Legionella spp. The number of cases
positive for B. pertussis increased during the winter
There was no clear

months (June to August).

seasonality for the other bacterial pathogens (Figure
10).
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Figure 8: Influenza detection rate, by influenza subtype and week, in patients enrolled with influenza-like lliness (ILI)

at the two primary healthcare clinics, South Africa, 2015.
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Figure 9: Detection rate of human metapneumovirus (hMPV), parainfluenza virus(PIV)1-3 and respiratory syncytial

virus(RSV) by week in patients enrolled with influenza-like iliness (ILI) at two primary health clinics, South Africa,
2015.

6 -
3 5
Q.
5
n 4 -
(&)
=
% 3 -
o
o
ISR
o
E
S 17

O -

Feb Mar Apr May Jun Aug Sep Oct Nov  Dec
Month
B B.pertussis ¥ C.pneumoniae ¥ M.pneumoniae

Figure 10: Numbers of positive samples for bacterial pathogens by month, in patients who met the influenza-like
lliness (ILI) case definition at primary health clinics, South Africa, 2015.
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Table 7: Detection rate and characteristics of patients with influenza-like iliness (ILI) enrolled at public health clinics
who tested positive for bacterial pathogens, South Africa, 2015.

B. pertussis M. pneumoniae C .pneumoniae
n/N(%) n/N(%) n/N(%)
Detection rate 23/1136 (2) 3/1139 (0.3) 3/1139(0.3)
Age group, years
0-4 5/23(22) 2/3 (67) 1/3 (33.3)
5-14 6/23 (26) 0/3 (0) 1/3 (33.3)
15-24 4/23 (17) o/7 1/3 (33.3)
25-44 4/23 (17) 1/3 (33) 0
45-64 4/23 (17) 0/3 0
=265 0/23 (0) 0/3 (0) 0
Female gender 16/23 (70) 2/3(67) 2/3(67)
Site
Edendale Gateway clinic 17123 (74) 2/3(67) 2/3(67)
Jouberton clinic 6/23 (26) 1/3(33) 1/7 (33)

Note: No samples tested positive for Legionella spp. in ILI patients

Additional surveillance activities dominated by influenza A(H1N1)pdmOQ9 (256/449, 57%),
Viral watch (VW) followed by influenza A(H3N2) (191/515,42%); and
In 2015, 117 general practitioners across the 9 influenza B (82/449 ,18%). The season started in week

provinces participated in the VW programme. A total of 16 (ending 19 April), peaked in week 23 (ending 7 June)
1136 samples was tested for influenza; of these 449 and ended in week 37 (ending 13 September) (Figure

(40%) tested positive for influenza. The season was 11).
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Figure 11: Numbers of samples and influenza detection rate by viral subtype and week for patients meeting the
case definition of ILI, Viral Watch programme, South Africa, 2015.
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Respiratory morbidity surveillance

During 2015 there were 1 169 554 consultations
reported to the NICD through the respiratory morbidity
data mining surveillance system. Of these, 28 655 (2%)
were due to pneumonia or influenza (P&l) (International
Classification of Diseases 10 codes J10-18). There were
21 401 (75%) inpatients and 7 254 (25%) outpatients
with P&l discharge data.
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An increase in P&l consultations and admissions was
observed during the period with a higher number of
seasonal influenza virus isolations reported to ‘Viral
Watch’ and pneumonia surveillance programmes
respectively (Figures 12 and 13). A second lower peak
preceded the influenza season, corresponding to the
circulation of respiratory syncytial virus (Figures 12 and
13, reference Figure 3 pneumonia
surveillance viruses, and Figure 9 - ILI viruses).
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Figure 12: Numbers of private hospital outpatient consultations with a discharge diagnosis of pneumonia and
influenza (P&l), and numbers of influenza positive viral isolates (Viral Watch) by week, South Africa, 2015.
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Figure 13: Numbers of private hospital admissions for pneumonia and influenza, as well as numbers of influenza
positive viral isolates and respiratory syncytial virus (RSV) positive isolates (SARI and SCRI) by week, South Africa,

2015.
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Discussion

The influenza season in South Africa in 2015 was
predominately influenza A(H1N1)pdmO09, followed by
influenza A(H3N2) and influenza B. The season started
in week 17 at the ILI sites but the detection rate in the
pneumonia surveillance programme remained
from week 20. The 2015

influenza season started early compared to previous

constantly above 10%

years in which the mean onset of the influenza season
was week 22 (range 17-28), with an average duration of
13 weeks (range 7-25).2 The RSV season preceded the
influenza season, starting in week 7 at the ILI sites and
in week 9 at the pneumonia surveillance sites. The 2015
RSV season started two weeks later than the 2014
season.” There was a suggestion of a winter peak for
some of the bacterial pathogens including B.pertussis
and S.pneumoniae. There was no defined seasonality
for the other respiratory pathogens.

Among cases enrolled as part of pneumonia
surveillance, the common pathogens detected were S.
pneumoniae and RSV, followed by tuberculosis, PCP
and influenza. All the other pathogens were detected in
<5% of individuals tested. Pertussis, while relatively less
common, was associated with a high case-fatality ratio
of 7% (7/101). Among ILI cases the common pathogens
detected were influenza followed by RSV and
parainfluenza 1-3. The other respiratory pathogens were

detected in £2% of cases.

The Centre for Respiratory Diseases & Meningitis,
NICD, is working towards comprehensive surveillance
for the clinical syndromes of ILI and pneumonia. This is
the second report to combine the viral pathogens with
the additional testing for bacterial pathogens and some
of the atypical causes of pneumonia in our setting.
Work is being done on the interaction between these
pathogens and the risk factors for severe disease which
will assist clinicians and policy makers to improve health
care and implement prevention strategies such as
vaccines.
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Table 1: Provisional number of laboratory confirmed cases of diseases under surveillance reported to the NICD - South Africa, corre-
sponding periods 1 January - 31 December 2014/2015*

1Jan to
Disease/Organism 31 Dec, EC FS GA Kz LP MP NC NW WC
year

South
Africa

2014 0 0 0 0 0 0 0 0 0 0
2015 0 0 1 0 0 0 0 0 0

Botulism

o
-

o . . . 2014 31 17 96 50 0 20 5 90 317
Haemophilus influenzae, invasive disease, all
serotypes 2015 27 9 111 37 8 9 1 3 118 323

Haemophilus influenzae, invasive disease, < 5 years

2014 1 1 6 3 0 1 1 0 5 18

Serotypes a,c,d,e,f
2015 0 2 5 2 1 0 0 0 10 20

2014 3 1 24 12 0 3 0 3 1 47

No isolate available for serotyping 2015 9 9 99 3 5 o 0 1 8 42

2014 36 5 56 25 0 2 0 2 66 192

Neisseria meningitidis, invasive disease
2015 27 9 46 23 1 3 2 4 41 156

2014 0 0 0 0 0 0 0 0 0 0

Plague
2015 0 0 0 0 0 0 0 0 0 0

2014 4 4 51 18 1 10 0 0 21 109

Salmonella typhi
2015 3 1 29 9 1 12 0 1 20 76

Streptococcus pneumoniae, invasive disease, < 2014 29 19 204 84 8 15 8 18 80 465
5 vears 2015 26 12 161 53 17 15 5 26 62 377

Viral Haemorrhagic Fever (VHF)

Crimean Congo Haemorrhagic Fever 2014 0 2 0 0 0 0 4 0 0 6
(CCHF) 2015 0 1 0 0 0 0 0 0 0 1

Footnotes

*Numbers are for cases of all ages unless otherwise specified. Data presented are provisional cases reported to date and are updated from figures reported in previ-
ous bulletins.

Provinces of South Africa: EC — Eastern Cape, FS — Free State, GA — Gauteng, KZ — KwaZulu-Natal, LP — Limpopo, MP — Mpumalanga, NC — Northern Cape, NW —

0 = no cases reported

North West, WC — Western Cape
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Table 2: Provisional laboratory indicators for NHLS and NICD, South Africa, corresponding periods 1 January - 31
December 2014/2015*

. 1 Jan to 31 Dec, South
Programme and Indicator year EC FS GA KZ LP MP NC NW WC Africa
Acute Flaccid Paralysis Surveillance
Cases < 15 years of age from 2014 59 24 85 79 47 44 26 14 41 419
whom specimens received 2015 86 20 113 99 71 62 17 9 33 510

Footnotes

*Numbers are for all ages unless otherwise specified. Data presented are provisional numbers reported to date and are updated from figures
reported in previous bulletins.

Provinces of South Africa: EC — Eastern Cape, FS — Free State, GA — Gauteng, KZ — KwaZulu-Natal, LP — Limpopo, MP — Mpumalanga, NC —
Northern Cape, NW — North West, WC — Western Cape

Monitoring for the presence of polio in a country is based on AFP (acute flaccid paralysis) surveillance — the hallmark clinical expression of
paralytic poliomyelitis. The clinical case definition of AFP is an acute onset of flaccid paralysis or paresis in any child under 15 years of age. AFP
is a statutory notifiable disease and requires that 2 adequate stool specimens are taken as soon as possible, 24 to 48 hours apart, but within 14
days after onset of paralysis, for isolation and characterisation of polio virus. The differential diagnosis of AFP is wide, the most common cause of
which is Guillain-Barre Syndrome. The incidence of AFP in a population has been studied in a number of developing countries and WHO have
determined, as a result of these studies, that the criterion for adequate surveillance of AFP is 4 cases per 100 000 population of children less than
15 years of age (it was formerly 1 per 100,000 but this was thought to be inadequately sensitive).




