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1 | INTRODUCTION

Acute respiratory tract infections cause substantial mortality and
morbidity in all ages globally!. Apart from influenza and respiratory
syncytial viruses (RSVs), several other respiratory viruses remain largely
undiagnosed?®. Understanding and defining the contribution of viral
etiologies of severe respiratory illness in countries like South Africa that
have a high burden of human immunodeficiency virus (HIV) infections
and associated acquired immunodeficiency syndrome may be impor-
tant for health management and planning. In a prior South African
study, 43% of respiratory specimens from patients hospitalised with
severe acute respiratory illness (SARI) tested negative for 10 screened
viruses (parainfluenza virus [PIV] types 1, 2 and 3; RSV; enterovirus;
human metapneumovirus [HMPV]; adenovirus [AdV]; rhinovirus [RV];
influenza A [INFA]; and influenza B [INFB])?. Respiratory viruses not
included in routine diagnostic testing such as human bocavirus (hBoV),
human coronaviruses (hCoVs), and human polyomaviruses (hPyV) may
be responsible for viral respiratory illness among patients that test
negative for the more commonly screened viruses.

Human bocavirus, hPyV, and hCoV infections have been
reported among patients with respiratory tract infections in different
settings®™®, but these viruses are usually poorly investigated in rou-
tine surveillance or for diagnostic purposes. We aimed to assess
the prevalence of hBoV, hCoV-OC43, hCoVs-229E, hCoVs-NL63,
hCoVs-HKU1, Washington University human polyomavirus (hPyV-
WU), and Karolinska Insitute human polyomavirus (hPyV-KI) among
hospitalised patients with SARI in South Africa, during 2012 to 2013.

2 | METHODS

2.1 | Study population

Study participants were enrolled in prospective, hospital-based SARI
surveillance, from January 2012 through December 2013. Severe

acute respiratory illness surveillance was conducted in 5 sentinel sites

Human bocavirus, hCoV-229E, and hPyV-WU were detected in 3.7% (25/
680),4.1% (28/680), and 4.1% (28/680) of respiratory specimens, respectively. All other
viruses were detected in <2% of specimens. Rhinovirus was the most common
coinfecting virus (21.4%-60.7%), followed by adenovirus (21.4%-39.3%), and respiratory
syncytial virus (10.7%-24.0%). Testing for the additional viruses (hBoV, hCoV, and hPyV)
decreased the number of specimens that initially tested negative by 2.9% (20/680).

Inclusion of laboratory tests for hBoV, hCoV-229E, and hPyV-WU in
differential testing algorithms for surveillance and diagnostics for suspected cases of
respiratory illness of unknown cause may improve our understanding of the etiology
of SARI, especially in a country like South Africa with a high number of immune com-

human bocavirus, human coronavirus, human polyomavirus, respiratory tract infections, South

in North West (Klerksdorp-Tshepong Hospital Complex, Klerksdorp),
KwaZulu-Natal (Edendale Hospital, Pietermaritzburg), Mpumalanga
(Matikwana and Mapulaneng Hospitals, Agincourt), and Gauteng
(Chris Hani Baragwanath Hospital) provinces in South Africa. Severe
acute respiratory illness cases were defined as hospitalised patients
with symptom onset within 7 days (symptom onset duration changed
to <10 days from 2013) of hospital admission and who met age-spe-
cific inclusion criteria, including (1) children aged 2 days to <3 months
with physician-diagnosed/suspected sepsis or acute lower respiratory
tract infection, irrespective of signs and symptoms; (2) children aged
3 months to <5 years with physician-diagnosed acute lower respira-
tory tract infection or pleural effusion; and (3) individuals aged
>5 years with physician diagnosed lower respiratory tract infection
with sudden onset of temperature >38°C or history of fever, cough
or sore throat, shortness of breath, or difficulty breathing.”®

2.2 | Study procedures

Study procedures have been described previously.”° Briefly, study
staff reviewed hospital admission registers to identify patients meet-
ing the SARI case definition. All patients that met the case definition
were approached and consented by the surveillance officers. Patients
who consented to participate in the study were asked to complete a
questionnaire by interview to record previous medical history and clin-
ical data. Consented patients were asked to provide respiratory and
other clinical specimens; at the time, permissions were obtained to
use stored specimens for research studies.

2.3 | Determination of HIV status

For consenting patients, HIV results were obtained from medical
records available at the time of enrollment, or testing of dried-blood
spots were performed at the National Institute for Communicable Dis-
eases, Johannesburg, South Africa. Human immunodeficiency virus
testing included polymerase chain reaction (PCR)for children aged
<18 months and enzyme-linked immunosorbent assay for patients
aged >18 months.
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2.4 | Study specimens, sample size, and laboratory
procedures

Nasopharyngeal aspirates were collected from children aged <5 years,
and combined nasopharyngeal and oropharyngeal swabs were col-
lected from persons aged >5 years. Specimens were placed in viral
(Highveld Biological, Johannesburg, South Africa) or universal (Copan,
Murrieta, California, USA) transport medium and stored at 2 to 8°C.
Within 72 hours of collection, the specimens were transported to
the National Institute for Communicable Diseases (Johannesburg,
South Africa) for testing. Respiratory specimens were stored at -70°C.

After sorting by collection date, a subset of respiratory specimens
was randomly selected in age-categories (<1, 1-4, 5-24, 25-44, 45-65,
and > 65 years of age), for inclusion in this study. From a total of 5784
specimens collected during the surveillance period, every eighth spec-
imen was then systematically selected for inclusion in this study to
obtain a study sample of 680 (11.8%).

The specimens were tested using a multiplex reverse transcription
real-time PCR (RT-gPCR) assay for the following viruses: hBoV, hCoV-
0C43, hCoV-229E, hCoV-NL63, hCoV-HKU1, hPyV-WU, and hPyV-
KI.1%12 The RT-qPCR assay was performed using parameters and
cycling conditions previously described,? with the following modifica-
tions: 2.27 uM anchored-oligo (dT),g primer and 54.55 uM random
hexamer primer was used in the reverse transcription reaction. The
respiratory specimens from SARI surveillance were also routinely
tested by multiplex RT-gPCR assay for AdV, enterovirus, HMPV, PIV
types 1 to 3, RSV, RV, INFA, and INFB.2

Open Access

2.5 | Statistical analysis

Prevalence of hBoV, hCoV, and hPyV viruses were compared between
age groups, HIV-infected and HIV-uninfected individuals, and individ-
uals with and without non-HIV underlying medical conditions (pre-
dominantly, asthma, heart disease, pregnancy, diabetes, seizure
disorders, and malnutrition) using the chi-square test or Fisher exact
test. Stata® version 14 (StataCorp, College Station, Texas, USA) was

used to implement the analysis.

2.6 | Ethical approval

The protocol was approved by the University of the Witwatersrand
(M081042) and the University of KwaZulu-Natal (BF157/08) ethics
committees. The surveillance programme was deemed nonresearch
by the U.S. Centers for Disease Control and Prevention (nonresearch
determination number: 2012-6197).

3 | RESULTS

3.1 | Study population

Among the patients included in this study, children aged <1 year
accounted for the largest proportion of cases (46.8%; 318/680). Among
individuals with available information, the HIV prevalence was 30.5%
(204/668),and the prevalence of non-HIV underlying medical conditions
was 7.5% (51/678). CD4" count information was only available for a

TABLE 1 Distribution of patients hospitalised with severe acute respiratory illness tested for hBoV, hPyV, and hCoV viruses at 5 sentinel sur-

veillance sites in South Africa, 2012 to 2013

Not Tested Tested
Demographic and Clinical Characteristics n/N (%) n/N (%) P value
All 5104/5784 (88.2) 680/5784 (11.8)
Age, years 012°
<1 2010/5104 (39.4) 318/680 (46.8)
1to4 1149/5104 (22.5) 144/680 (21.2)
5to 24 340/5104 (6.7) 37/680 (5.4)
25 to 44 1013/5104 (19.8) 117/680 (17.2)
45 to 65 465/5104 (9.1) 50/680 (7.4)
>65 127/5104 (2.5) 14/773 (1.8)
HIV .093°
Yes 1394/4115 (33.9) 204/668 (30.5)
No 2721/4115 (66.1) 464/668 (69.5)
Non-HIV underlying medical conditions® 2769

Yes 450/5096 (8.8)
No 4646/5096 (91.2)

51/678 (7.5)
627/678 (92.5)

Abbreviations: hBoV, human bocavirus; hCoV, human coronaviruses; HIV, human immunodeficiency virus; hPyV, human polyomaviruses.

#Asthma, other chronic lung disease, cerebrovascular accident/stroke, chronic renal failure, heart failure, valvular heart disease, coronary artery disease,
immunosuppressive therapy, cortisone, chemotherapy, radiation therapy, organ transplant, pregnancy, sickle cell disease, splenectomy, diabetes, burns,
immunoglobulin deficiency, autoimmune disease, kwashiorkor/marasmus, nephritic syndrome, spinal cord injury, seizure disorder, prematurity, obesity,
chronic obstructive pulmonary disease/emphysema, malignancy/cancer, and malnutrition.

P values: determined using the chi-square test

bP values comparing the distribution of patients among the various age groups between those tested and not tested for viruses.

P values comparing the distribution of HIV-infected and HIV-uninfected patients between those tested and not tested for viruses.

4P values comparing the distribution of individuals with and without non-HIV underlying medical conditions between those tested and not tested for

viruses.



SUBRAMONEY ET AL.

"pauIWIIdP 3q JOU PJNOD 3NJeA { -

"SUOIHIPUOD [B31PaW BUIALISPUN AJH-UOU INOYHM PUE YHM S[ENPIAIPUL US3MID( SNUIA YIS JO dusjendid 2y Bultedwod sanjea d,,

"syuaijed pajdajuIUN-AJH pue Pajdajul-A|H U99MIS] SNUIA Yoesd Jo adudjerasd ay) Suiedwod sanjea 4,

'sdno.3 age snoleA sy} Ul sjuaijed UsaMI( SNUIA UdeS JO ddudlenald au} Suiedwod sanjeA d,

"A10833€D ey} UIYIM 2oUBdIIUSIS [BD13SIIEYS SJUSSaIdal GO'Q> SIN[BA pue 359} 10BXS SJaysi4 8y} Suisn paulwia}ap sanjeA ¢

‘uojiINuUiew pue ‘Jadued/Adueudijew ‘ewasAydwa/aseasip Adeuownd aA130NI3SqO d1UoYd ‘A}ISaqo ‘Ajuniewaud
19pJosip aJnzids ‘Adnful pJod [eulds ‘OWOJPUAS d131Iydau ‘SnuISesew /10XJ0IYSeMY] ‘©SeaSIp aunwiwioine ‘Adusiiap uljngojdounwwi ‘suing ‘sajaqgelp ‘Awojdaua|ds ‘@seasip |[92 ayaIs ‘Adueudaud quejdsues) uedio ‘Adesay)
uonelpel ‘Adesaylowayd ‘0uosiiod ‘Adesayl alssaiddnsounwiwl ‘Osessip Alalie A1euolod ‘9seasip 1eay JejnAjeA ‘@unjie) 11eay ‘aunjie) [BUSI DIUOJIYD ‘9X041S/IUSPIIOe JB[NISBAOIGRID ‘95easIp Sun| d1UoJyd Jylo ‘ewyisy,

‘sniAewoA|od uewny AjisiaAlun uoj3ulysepn ‘NM-AADY snaiaewoAjod uewny ainyisul exsuljoled] ‘M-AAdY SnuIA Adusidijapounwiwi

(0'0) £29/0 (0°0) £29/0 (Tv) L29/9C (€°0) L29/C (8'T) £29/TT (€¥) L29/LT (8°€) L29/vC
(02 1s/T (00) TS/0 (072) TS/T (00) TS/0 (6€) 1S5/C (02 1s/T (02 1s/T
SLO - eTL 000'T SsT YIL »000'T
(¢0) ¥97/1 (0°0) ¥9¥/0 (7€) ¥9¥/91 (t7°0) ¥9¥/¢ (€T) ¥9¥/9 (T'Y) ¥9¥/6T (6°€) ¥9¥/8T
(00) ¥02/0 (00) t02/0 (') ¥0C/TT (0°0) ¥02/0 (¥'e) v0T/L (6°€) ¥02/8 (6'2) ¥0T/9
0007 - 98Z° 000'T L0’ 000'T 5959’
(00) ¥1/0 (00) ¥1/0 (T°L) ¥T/T (0°0) ¥T/0 (0'0) ¥T/0 (00) ¥T/0 (00) ¥T/0
(0'0) 05/0 (0'0) 05/0 (0%) 05/¢ (00) 05/0 (0'0) 05/0 (0'0) 05/0 (00) 05/0
(00) LTT/0 (L7) LTT/T (09) LTT/L (0'0) £TT/0 (92) LTT/€ (6°0) LTT/T (L7) LTT/T
M (0'0) LE/O (00) Lg/O (L72) LE/T (0°0) LE/O (L2) Le/T (00) LE/O (00) Lg/0
1 (£°0) v¥1/T (00) ¥¥1/0 (€9) ¥¥1/6 (00) ¥¥1/0 (82) v¥1/¥ (T'TT) ¥¥1/9T (9'5) v¥1/8
(0'0) 8T€/0 (00) 81€/0 (S2) 81E/8 (9°0) 8TE/C (9'T) 8T€/S (5€) 81€/TT (L) 81€/ST
zes ® 6T 000'T eeL 1000 GvLT
(T°0) (€0) (Tv) (€0) (61) (T7) (L¢€)
089/1 089/t 089/8¢ 089/¢ 089/€1 089/8¢ 089/5¢
anjeA (%) °njea (%) °enjea (%) N/u  anjeA (%) °njea (%) N/u  enjeA (%) N/u  3njea (%) N/u
d N/u d N/u d d N/u d d d
TNMH-AODY €91IN-A0DY 3622-A\°DY €720-A0DY M-AAdy NM-AAdY Aoay

40of 7 WI LEY—Health Science Reports

uewny ‘AlH ‘362 SNJIABU0J0D Uewny ‘J6ZZ-A0DY ‘€7D0 SNJIABUOIOD UewNY ‘€5 D0-A0DY ‘TNMH SNJIABU0I0D uewny ‘TAMNH-ACDY ‘€9TN SNJIABUOIOD Uewny ‘€9TN-ACDY {SNIIABDOQ UBWNY ‘AOGY SUOIJEIASIGAY

ON
S

.SUOI}IPUOD [edIPaW SulAlIdpUN AJH-UON

ON
SOA

AIH
G9<
G9 03} Gi7
¥ 03 GC
¥C 03 §
70} 1T
T>

sJeaA ‘98y

[1\4

sonsuloeIeYd
|ea1un) puy aydesSowsq

£TOZ 03 ZTOT ‘BdMHY YINOS Ul S3)IS DUE[|ISAINS [SUNUS G Je SSau||l Alojelidsas 93nde 24aA3s Ypm pasijeidsoy spusiped Suowe sasniia AODY pue ‘AAdy ‘A0gy j0 2dusjeAald g 31aVL



50f7

Open Access

WI LEy_HeaIth Science Reports

SUBRAMONEY ET AL

'sdnoJ8 a8e snoleA ay) ul syuaied UsaMIag SNUIA Uoea Jo aduajeald ay3 Suiedwod sanjea d,
"A10833€D 1B} UIYIM 20UBDIIUSIS [BD13SIIE]S SJUSsaIdal GO'Q> SON|BA pue }$9) J10BXd SJaYsl4 3y} Suisn paulwialap sanjeA ¢

*ssau||l A1ojelidsal 93Nde 249ASS ‘[YVS SNUIAOUIYL ‘AY ‘SNUIA [BIJADUAS Alojelidsal ‘ASY ‘€
SnJIA ezuanuleled ‘S-Ald ‘g SNUIA ezuanjjuieded ‘g-Ald T SNJIA ezuanpjuleled ‘T-Ald ‘g SNAIA BZUSNPUL ‘G4N] Y SNJIIA BZUSN[JUI V4N ‘SnJiAuownaudelaw uewny ‘AdIAH ‘SNIIA0ISIUS ‘AT {SNIIAOUSPE ‘APY :SUOIIBIASIGQY

(T2) (0°0) (¥'12) (T2) (00) (00) (00°0) (T2) (00) (€vT)
474" ¥1/0 ¥v1/€ v1/T ¥1/0 ¥1/0 ¥1/0 474" 71/0 v1/C G9<
(oom) (02) ovT1) (0'8) O) (00) (02) (00) (00) (02
0s/9 0S/T 0S/L 0S/¥ 0s/¢ 0S/0 0s/T 06/0 0s/0 0s/T G9 03 G
(7€) (7€) (6°£T) (7€) (6°0) (6°0) (£7T) (£7T) (00) (7€)
LIT/Y LTT/Y LTIT/TC LTT/Y LTIT/T L1T/T LT1/C L1T/C LT1/0 LTIT/Y ¥ 03 6C
(£2) (0°0) (828) (L2 (00) (0°0) (00) (0°0) ('01) (4]
LE/T LE/O LE/VT LE/T LE/O LE/O LE/O LE/O LE/Y LE/T ¥C 01 g
(T'2) (82) (LT¥) (€sT) (T2) (1) ((47] (6) (ezT) (0'52)
vr1/€ vrl/v ¥71/09 ad%44 vr1/€ vr1/C v1/9 wl/L v71/81 vr1/9€ 7011
(€T) (Te) (67€) (r'ze) (£°9) (60) (971 (rv) (69) (091)
81¢/Y 8T€/0T 8TE/TIT 8T€/€0T 8T€/8T 8T€/€ 81¢/S 8TE/VT 81¢€/CC 8T¢/1S >
910 VL6 T00™> 100> 9ctT 8v6 6vS° §9C 100> 100> SIeaA 98y
(92 (872) (8°T€) (6°6T) (s€) (6:0) (T2) (s€) (59) (T¥1)
089/81 089/61 089/91¢ 089/G€T 089/¥¢ 089/9 089/¥1 089/v¢ 089/v¥ 089/96 v
anjeA (%) °njea (%) @njea (%) 9njeA (%) @°njea (%) °njea (%) anjeA (%) @°njea (%) @njeA (%) anjeA (%) sonsudeleyd
d N/u d N/u d N/u d N/u d N/u d N/u d N/u d N/u d N/u d N/u |esawuy pue
olydesSowaq
g4NI V4iNI N ASY €-Ald ¢-Aid T-Ald  AdWH A3 APY

€T0Z 01 ZT0Z ‘edl)y YINos ul [SUlluss G 1e [¥VS Yim pasijeydsoy sjusijed Suowe SOSNUIA Pa3sa} AjluowWwod JO du3jeAdld € 319V.L



SUBRAMONEY ET AL.

60of 7 WI LEY—Health Science Reports

Open Access
limited number of individuals; therefore, these results could not be
utilized. Age distribution and HIV prevalence of cases included in

and excluded from this study were statistically similar (Table 1).

3.2 | Prevalence of hBoV, hCoV, hPyV, and
commonly tested viruses

Among the hBoV, hCoV, and hPyV, hBoV (3.7%; 25/680), hCoV-229E
(4.1%; 28/680), and hPyV-WU (4.1%; 28/680) were the most fre-
quently detected. Human coronaviruses-OC43, hCoV-NL63, hCoV-
HKU1, and hPyV-KI were each detected in <2% of specimens
(Table 2). The prevalence of hBoV, hCoV-229E, and hPyV-WU were
similar or higher than those of some other respiratory viruses com-
monly tested for, including HMPV (3.5%; 24/680), PIV-1 (2.1%; 14/
680), PIV-2 (0.9%; 6/680), PIV-3 (3.5%; 24/680), INFA (2.8%; 19/
680), and INFB (2.6%; 18/680) (Table 3).

Human bocavirus (5.6%; 8/144), hCoV-229E (6.3%; 9/144), and
hPyV-WU (11.1%; 16/144), were the most frequently detected among
children aged 1 to 4 years. A significant difference in the prevalence
across age groups was only observed for hPyV-WU (P = .001, Fisher's
exact test). Among the commonly tested viruses in this age group,
HMPV; PIV 1, 2, and 3; INFA; and INFB virus had a lower prevalence,
of 4.9% (7/144), 4.2% (6/144), 1.4% (2/144), 2.1% (3/144), 2.8% (4/
144), and 2.1% (3/144), respectively, compared with the hBoV, hCoV,
and hPyV. In this study, 29.6% (201/680) of study specimens tested
negative for viral targets from both RT-gPCR assays and, therefore,
testing for the additional viruses (hBoV, hCoV, and hPyV) decreased
the number of specimens that initially tested negative by 2.9% (20/680).

Human bocavirus (2.9%; 6/204), hCoV-229E (5.4%; 11/204),
hPyV-WU (3.9%; 8/204), and hPyV-KI (3.4%; 7/204) were most com-
monly detected among HIV-infected individuals. However, no statisti-
cal significance was observed when HIV-infected individuals were
compared with HIV-uninfected individuals (Table 2). Karolinska
Insitute human polyomavirus (3.9%; 2/51) was also most frequently
detected among patients with non-HIV underlying medical conditions;
this difference, however, was not statistically significant (Table 2).

Twenty-eight percent (7/25), 21.4% (6/28), and 60.7% (17/28) of
patients infected with hBoV, hCoV-229E, and hPyV-WU were
coinfected with other viruses, respectively. Among the coinfecting
viruses, RV was the most common (21.4-60.7%), followed by AdV
(21.4-39.3%) and RSV (10.7-24.0%). Coinfections with INFA or INFB

viruses were not observed.

4 | DISCUSSION

The detection rate of hBoV, hCoV, and hPyV-WU was <4.2%. Children
aged 1 to 4 years were more likely to be infected with hBoV, hCoV-
229E, or hPyV-WU in comparison with older children and adults. The
overall prevalence of hBoV, hCoV-229E, and hPyV-WU among
patients with SARI were similar or higher than those of some more
commonly detected respiratory viruses such as HMPV, PIV types 1
to 3, INFA, and INFB. However, the high coinfection rate observed,
especially among hPyV-WU infected patients with other viruses, will

make the interpretation of the etiological association difficult and

should be kept in mind in studies that would aim to address this.
Although we detected hBoV in 3.7% (25/680) of specimens, we did
not test these cases for hBoV mRNA or viral DNA load to assess the
proportion of cases with active infection as described by Xu et al.*®

In a similar study conducted in South Africa during 2006 to 2007,
610 hospitalised children aged <5 years that required medical atten-
tion or hospitalization were tested for several respiratory viruses
including those tested in our study'*. Among these children, hBoV,
hCoV-229E, and hPyV-WU were detected in 6.1% (37/610), 0.3%
(2/610), and 3.4% (21/610) of specimens, respectively. In our study,
a higher prevalence of hCoV-229E was reported (Table 2). This may
be due to the different case definitions used in the 2 studies. Findings
similar to ours were reported in a study conducted in the Gulf region
in children <5 years of age. In the latter study, the reported detection
rates for these viruses were 4.9% (14/331) hBoV and hCoV-229E, and
3.5% (10/331) hPyV-WU.” Globally, hBoV and hPyV-WU are predom-
inantly observed in children aged <4 years with upper and lower respi-
ratory tract infection, which was also observed in our study.r® A
recent South African study found that among children aged <1 year,
hBoV (but not hCoV) detection was significantly associated with
severe illness.*® Human polyomaviruses was not investigated in the
latter study. Therefore, inclusion of laboratory tests for hBoV, hCoV-
229E, and hPyV-WU in differential testing algorithms for surveillance
and diagnostics for suspected cases of respiratory illness of unknown
cause may improve our understanding of the etiology of SARI, espe-
cially in a country like South Africa with a high number of immune
compromised persons.

This study has limitations that warrant discussion. First, only
patients with SARI were included in this study. As no control partici-
pant group was evaluated, the association and/or fraction of hBoV,
hCoV, and hPyV detections that may contribute to severe respiratory
iliness could not be investigated. Second, the sample size was too
small. Sero-prevalence data for South Africa is lacking; therefore, using
50% expected prevalence to obtain the biggest sample size for a 95%
confidence interval, a 5% desired absolute precision, and a design
effect of 1, plus inflation by 25% for spoilage/quality of samples, the
annual expected sample for the study should have been 480 (960
for the 2 years). Lastly, the study duration was too short, as a 4- to
5-year period is required to assess seasonality and, therefore, the sea-
sonality of HBoV, hCoV, and hPyV was not determined.

In conclusion, while low, the prevalence of hBoV, hCoV-229E, and
hPyV-WU were similar to or higher than some other important viruses
commonly tested for such as HMPV, PIV types 1 to 3, INFA, and INFB.
Including tests for hBoV, hCoV, and hPyV viruses in differential diag-
nostic algorithms for surveillance and routine diagnostics may improve
our understanding of the viral etiology of SARI in hospitalised patients
in a high HIV/AIDS burden country like South Africa. However, the
association of these virus detections with severe respiratory illness
should be investigated further. Presently, in South Africa, in order to
maintain sustainability of our respiratory illness surveillance pro-
gramme, expanded testing for viral etiologies are mainly conducted
in patients with SARI (including deaths and intensive care unit admis-
sions) of unknown cause through outbreak investigations and special-
ized diagnostic test requests, where identification of an etiologic agent

is desired for possible public health action.
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