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RIFT VALLEY FEVER VIRUS
Genus Phlebovirus, Family Phenuiviridae

Small (80-120nm)
Enveloped 
Single-stranded 
Negative-sense RNA (11kb)
Segmented genome (three segments)

Geographically restricted based on preferred ecological conditions, reservoir 
hosts and vector species

Human symptoms include short self-limiting fevers, ocular lesions, encephalitis 
and fatal haemorrhagic fever

Vertebrate hosts include humans and ruminants (abortion storms and death)



INTRODUCTION

Geographic expansion of Rift Valley fever virus (RVFV) - great concern for veterinary and public health 
worldwide 

• last four decades associated with high health and socio-economic losses 
• potential for further international spread

Major South African RVFV outbreaks

Single and limited outbreaks are sporadically reported

1950-51

1974-75

2010-2011



INTRODUCTION

RVFV outbreaks primarily on the temperate central plateau of 
South Africa 

• Historic data suggest circulation of RVFV in the northern, 
tropical part of KwaZulu-Natal Province (KZN) in both humans 
and animals
Pienaar et al., 2013, Onderstepoort Journal of Veterinary Research. 80(1):13
Van Den Bergh et al., 2019, PLOS Neglected Tropical Diseases. 13(5) 
Van Den Bergh et al., 2020, Transboundary and Emerging Diseases. 67(3)
Smithburn et al., 1959, South African Medical Journal. 33(27):555-61

Recent studies in KZN show high RVFV seroprevalence in domestic 
and wild ruminants in the absence of reported epizootics

To investigate the possibility of underdetected RVFV infection in humans, we tested patients 
visiting health-care facilities in the northern KwaZulu-Natal (April 2018 - August 2019) for the 

presence of antibodies to RVFV



METHODS

The uMkhanyakude Health District was selected for active RVFV 
surveillance from April 2018 and August 2019

• Human Research Ethics Committee of the University of 
Witwatersrand (M170606; M160667; M161005) and provincial 
Department of Health (Ref. KZ_201709-037) 

Four hospitals and attached clinics participated in the study: 
Manguzi, Bethesda and Mseleni hospitals and Ndumo clinic 
attached to Mosvold hospital and associated clinics of 
Mahlungulu, Makathini and Mbazwana



METHODS

Either sex, ≥5 years old

AND

measured temperature ≥ 37.5°C at the time of presentation or history of fever 

OR

at least two: rash, headache, myalgia, arthralgia and conjunctivitis



METHODS



METHODS

Inhibition ELISA

IgM capture ELISA

IgG sandwich ELISA

Real-time PCR

Malaria RDT

Paweska et al., 2005, J Virol 
Methods. 127:10–8

Paweska et al., 2005, J Virol 
Methods. 124:173-81



RESULTS Overall sero-positivity adjusted for facility clustering was 
2.8% (95%CI: 1.45%-5.34%), with significant difference 
between facilities (p<0.05)

72.6% females and 27.4% males

Median age 33 years (interquartile range: 22-46) 

RVFV sero-positivity was higher with increasing age groups 
of 10 years compared to 5-9 years old (p<0.05)

But not associated with sex (p=0.48), spending time outdoor 
(p=0.26) or working in agriculture (p=0.16) 
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39 IgG positive
2.8%

11 IgM positive
0.8%

0 PCR positive



RESULTS 6/11 IgM positive participants had fever at 
presentation

Most frequently observed symptoms: headache, 
myalgia and arthralgia

• 3/11 IgM positive participants presented with 
conjunctivitis

3/11 IgM positive participants had test results for 
malaria infection

• 1/3 positive for malaria

7/11 IgM seropositive individuals were seen in the 
Ndumo clinicPaweska et al., accepted



DISCUSSION

Confirm recent exposure and indicate endemic circulation of RVFV in humans residing in the 
tropical coastal plain of northern KwaZulu-Natal

RVFV seroprevalence in our study 3.25 times lower to that reported in the temperate inland of SA

The inland of South Africa has the most concentrated and the largest sheep farming
• Sheep farms are not common in northern KwaZulu-Natal
• Zulu households keep livestock comprised mostly of indigenous cattle and goats



DISCUSSION

Majority of confirmed cases during the 2008–2011 RVF outbreak in South Africa, resulted from 
physical contact with infected animals 

• disposal of dead animals or aborted fetuses
• slaughtering
Archer et al., 2013. Emerg Infect Dis. 2013; 19: 1918-1925

Participants in this study, had detectable IgG and IgM antibodies to RVFV

Majority of IgM positives were detected in participants with no recent travel history beyond the 
study area



CONCLUSION

Detection of RVFV cases in humans with no apparent outbreaks in cattle/livestock
• risk factors of patients, contact with sick livestock or mosquito acquired

Indicates RVFV infections in northern KwaZulu-Natal might be misdiagnosed or underreported

Highlights an urgent need for improvement of diagnosis and awareness of RVFV and other 
arbovirus diseases in this part of South Africa

• to reduce disease burden

A survey is planned in the community to estimate seroprevalence and associated risk factors for 
infections in the districts.
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