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Introduction

• SARS-CoV-2 is the virus responsible for causing COVID-19

• It is estimated that at least one third of SARS-CoV-2 
infections are asymptomatic and many of these people 
are therefore unlikely to have been tested

• Population-based seroprevalence studies reflect the 
accumulated number of SARS-CoV-2 infections, both 
asymptomatic and symptomatic - more accurately 
estimate the disease burden

• Blood donor seroprevalence studies can be used to 
provide information on progress towards “population-
level Immunity”



Introduction

• The aim of this study:  Test blood donors across South 
Africa (SA) for SARS-CoV-2 antibodies to assess 
seroprevalence and the infection fatality rate (IFR)

• Report on the change over time

• Limitation: Blood donor population do not represent the 
general population and data had to be converted to 
population estimates 



Methods

1st wave 
19 Jul 2020

2nd wave
10 Jan 2021 (Beta)

3rd wave
7 Jul 2021 (Delta)

4th wave
15 Dec 2021 (Omnicron)

5th wave
11 May 2022
(Omnicron BA.4/5 variant)
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1st surveillance: Jan, 
March, May 2021

2nd surveillance: 
Nov 2021

3rd surveillance: 
March 2022
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Blue line indicates 7 day average for reported COVID cases in South Africa

Anti-SARS CoV-2 testing performed at various time points



Methods

1st surveillance:
Jan to May 2021 all provinces (N=16762)

2nd surveillance: 
November 2021 all provinces except WC (N=3395)

3rd Surveillance:
March 2022 all provinces (N=3395) 



Methods

Anti-N

natural infection

Anti-S

natural infection or
through vaccination alone

1st and 2nd surveillance
Anti-N only

3rd surveillance
anti-N and anti-S



Methods

• Prevalence reported and described by age, sex, race and 

geographic region

• Weighed seroprevalence based on population estimates 

(Machemedze et al) interpolated to March 2021

• Racial breakdown - census 2011

Infection fatality rate (IFR) estimates:

• deaths reported by race, precise age and province

• Estimation of excess natural deaths interpreted as COVID deaths 

using March 2021 data



Results
1st surveillance Jan to May 2021: Demographic breakdown of the 
blood donor population

Range from 21.4% (NC) to 38,8% (EC)

Range from 15% to 52,9%



Results

1st surveillance Jan to May 2021:
Provincial estimates of prevalence; the implied number of infections; the 
number of laboratory confirmed cases; and the (multiplicative) discrepancy 
between our estimate and the official count.



Results

1st surveillance Jan to May 2021:

• Weighted national prevalence 47.4% (95% CI 46,2 – 48,6)

• No association between seroprevalence and age

• No association between seroprevalence and gender

• Differences observed across provinces and race

• Province: Seroprevalence ranged from 31.8% (NC) to 62,5% (EC)



Results

2nd surveillance Nov 2021:
Province and race remained significant



Results

2nd surveillance Nov 2021:
National weighted prevalence increased from 47,4% to 71,1%



Results

• No significant difference across the provinces
• Still significant difference in race groups, black donors have highest 

prevalence

3rd surveillance: Prevalence of anti-Nucleocapsid Antibodies by province and race March 2022
(extrapolation to general population)



National anti-nucleocapsid antibody prevalence over 12 months

March 2021 March 2022

Results

• Significant increase in anti-N antibodies across all 
population groups, from 47% in March 2021 to 87% 
in March 2022



Results

• Donors were either vaccinated or naturally exposed
• No significant difference among provinces
• Also no difference among race groups

Prevalence of anti-spike Antibodies March 2022



Results

• Shows on vaccinations only, without natural exposure
• High prevalence on anti-spike with no anti-nucleocapsid among white donors
• Low prevalence among black donors due to natural exposure (as seen in 1st 

graph), however, does not indicate low vaccination rate

Prevalence of anti-spike Antibodies March 2022 with anti-N absent



Results

Increase observed in IFR % by age

Age specific estimates of SARS-CoV-2 Infection Fatality Rates in South 
Africa, as of March 2021

0,014 0,054 0,183 0,404

1,238

2,655

3,955

6,793

10 to 19 20 to 29 30 to 39 40 to 49 50 to 59 60 to 69 70 to 70  Over 80

IFR (%)

Age group



Discussion

• Significantly higher seroprevalence rates were observed early on 

and throughout the surveillance period amongst black donors 

most likely due to historically based socio-economic factors

• It seems plausible to suggest that white donors were more likely 

avail themselves of vaccination, AND they were more likely to 

avoid exposure, for instance by working predominantly from 

home, living in smaller family units, etc.

• After May 2022 though, 87% of the population have had a natural 

exposure to COVID-19 and an estimated 97% of the population 

had antibodies either through natural exposure or vaccination
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