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Growth of Omicron in South Africa
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Increase in confirmed cases and 
effective reproduction number 

(Source: epiforecasts.io)

Rapid replacement of Delta 
by Omicron 
(Source: Tulio de Oliveira)



Omicron vs. Delta in Gauteng, South Africa
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• GISAID: 569 sequences from Gauteng, South Africa (1 Sep - 22 Nov 2021)


• Estimated growth advantage: ρ = 0.32 (95% CI: 0.09-0.55) per day 
 
 
 
 
 
 
 
 
 
 

• Caution: Targeted sequencing and stochastic effects (e.g., superspreading) can lead to overestimates of 
the growth advantage.


• But: Consistent with difference in rate (or Re) of epidemic decline (Delta, Sep-Oct) and growth (Omicron, 
Nov-Dec)
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Increased transmissibility and immune evasion
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Immune against infection 
and transmission with earlier variants

Susceptible to infection 
and transmission with all variants



Increased transmissibility and immune evasion
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Increased transmissibility and immune evasion
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Increased transmissibility and immune evasion
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Immune against infection 
and transmission with earlier variants

Susceptible to infection 
and transmission with all variants

DeltaOmicron
Higher transmissibility and 
immune evasion of Omicron



Seroprevalence (and level of protective immunity against infection and subsequent 
transmission) arguably higher after Delta wave in South Africa. In addition, almost 
30% of the population has been vaccinated.

Seroprevalence in South Africa

Reference: Kleynhans et al. (2021, Emerg Infect Dis)
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SARS-CoV-2 Seroprevalence, South Africa

11.75% (95% CrI 3.42%–24.60%), resulting in an ICR 
of only 4.74% (95% CI 2.36%–15.62%). We observed 
a 0.64% (95% CI 0.34%–1.96%) IHR and an in-hospi-
tal IFR of 0.12% (95% CI 0.07%–0.31%) and an excess 
deaths IFR of 0.43% (95% CI 0.21%–1.47%) (Figure 3, 4).

The seroprevalence in the rural community was 
22.43% (95% CrI 10.46%–37.67%) for the second wave. 
The ICR was 3.71% (95% CI 2.28%–7.68%), IHR was 
0.61% (95% CI 0.40%–1.22%), in-hospital IFR was 
0.18% (95% CI 0.12%–0.34%), and excess deaths IFR 
was 0.65% (95% CI 0.39%–1.39%) (Figure 3, 4).

In the urban community, the seroprevalence at 
BD3 was 29.58% (95% CrI 18.04%–43.20%). We found 
a 3.54% (95% CI 2.53%–5.55%) ICR and 1.93% (95% 
CI 1.41%–2.98%) IHR. The in-hospital IFR was 0.16% 
(95% CI 0.13%–0.23%) and excess deaths IFR was 
0.12% (95% CI 0.09%–0.20%) (Figure 3, 4). During the 
second wave, the seroprevalence in the urban com-
munity was 15.19% (95% CrI 6.49%–26.96%), result-
ing in an ICR estimate of 3.67% (95% CI 2.21%–8.07%), 
an IHR of 2.29% (95% CI 1.39%–4.96%), an in-hospital 
IFR of 0.36% (95% CI 0.24%–0.72%), and an excess 
deaths IHR of 0.50% (95% CI 0.29%–1.17%) (Figure 
3, 4). These estimates standardized to World Health 
Organization world population estimates are shown 
in Appendix Figure 2.

Comparison of Case-Patients between First  
and Second Wave of Infection
Compared with the urban community, persons in the 
rural community who showed seroconversion were 
4.7 (95% CI 2.9–7.6) times more likely to show sero-
conversion during the second wave. Compared with 
persons 35–59 years of age, persons 5–12 years of age 
were 2.1 (95% CI 1.1–4.2) times more likely to show 
seroconversion in the second wave and persons >60 

years of age were 2.8 (95% CI 1.1–7.0) times more like-
ly to show seroconversion in the second wave (Table). 
When we stratified the analysis by site, this associa-
tion was only detected in the urban community (Ap-
pendix Table 6). Persons who did not have a BD 3+5 
pair were more likely to be <5 or 19–34 years of age 
(Appendix Table 7).

Persistence of SARS-CoV-2 Antibodies
Of the 72 participants who were seropositive at BD1 
and with BDs 1–5 samples collected, 99% (71/72) still 
had a COI >1 by BD5. The mean COI at baseline for se-
ropositive participants was 64, which increased to 125 
at BD2 and dropped to 59 at BD5 (Figure 5, panel A). 
The participant who no longer had detectable SARS-
CoV-2 antibodies at BD5 had a starting COI of 9. Of the 
210 participants with BD 1–5 samples, 99% (167/169), 
99% (70/71%), and 93% (41/44) still had a COI >1 in 
the first, second, and third BD after initial seroconver-
sion, respectively (Figure 5, panel B). The participants 
who seroreverted had starting COIs ranging from 2 
to 6, and none showed seroconversion again after re-
version during the study period. The mean COI at the 
point of seroconversion was 48, which increased to 86 
at the first BD after seroconversion and reduced to 61 
at the third BD after seroconversion.

Discussion
We assessed SARS-CoV-2 seroprevalence in 1,211 per-
sons living in 2 diverse communities in South Africa 
and show that laboratory-confirmed cases reported 
from study districts greatly underestimate the actual 
prevalence of SARS-CoV-2 infections. At baseline, se-
roprevalence was 1% and 15%, increasing to 7% and 
27%, respectively, after the first wave, by March 2021. 
After the second epidemic wave, seroprevalence was 

 Emerging Infectious Diseases • www.cdc.gov/eid • Vol. 27, No. 12, December 2021 3023

Figure 2. Seroprevalence of severe acute respiratory syndrome coronavirus 2 at each blood collection, by age group, in a rural 
community (A) and an urban community (B), South Africa, March 2020–March 2021. 



Relationship between potential increase in transmissibility 
and immune evasion for Omicron in Gauteng, South Africa
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Relationship between potential increase in transmissibility 
and immune evasion for Omicron in Gauteng, South Africa
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Relationship between potential increase in transmissibility 
and immune evasion for Omicron in Gauteng, South Africa
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Relationship between potential increase in transmissibility 
and immune evasion for Omicron in Gauteng, South Africa:
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Considerable uncertainty around the estimates 
remain

15

Increase in transmissibility (τ)

Im
m

un
e 

ev
as

io
n 

(ε
)

−100% 0% 100% 200% 300%

0%
25

%
50

%
75

%
10

0%

A

Ω = 10%
Ω = 20%
Ω = 30%
Ω = 40%
Ω = 50%
Ω = 60%
Ω = 70%
Ω = 80%
Ω = 90%

Increase in transmissibility (τ)

Im
m

un
e 

ev
as

io
n 

(ε
)

−100% 0% 100% 200% 300%

0%
25

%
50

%
75

%
10

0%

B

Ω = 40%

Increase in transmissibility (τ)

Im
m

un
e 

ev
as

io
n 

(ε
)

−100% 0% 100% 200% 300%

0%
25

%
50

%
75

%
10

0%

C

Ω = 60%

Increase in transmissibility (τ)

Im
m

un
e 

ev
as

io
n 

(ε
)

−100% 0% 100% 200% 300%

0%
25

%
50

%
75

%
10

0%

D

Ω = 80%



Further evidence for immune evasion of Omicron: 
Increased reinfection in South Africa
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Figure 5. Empirical estimates of infection and reinfection hazards. A: Estimated time-varying hazard 
coefficients for primary infection (black) and reinfections (green). Colored bands represent wave 
periods, defined as the period for which the 7-day moving average of cases was at least 15% of the 
corresponding wave peak (purple = wave 1, pink = wave 2, orange = wave 3). B: Ratio of the 
empirical hazard for reinfections to the empirical hazard for primary infections 

Discussion 
Our analyses suggest that the cumulative number of reinfections observed through 

the end of wave 3 was consistent with the null model of no change in reinfection risk 

through time. Furthermore, our findings suggest that the relative hazard of reinfection 

versus primary infection has decreased with each subsequent wave of infections 

through September 2021, as would be expected if the risk of primary infection 

increased without a corresponding increase in reinfection risk. Based on these 

analyses, we conclude there was no population-level evidence of immune escape 

associated with emergence of the Beta or Delta variants. In contrast, the number of 

daily new reinfections has recently spiked and exceeds the 95% projection interval 

from the null model, accompanied by a dramatic increase in the hazard ratio for 

reinfection versus primary infection. The timing of these changes strongly suggests 

that they are driven by the emergence of the Omicron variant. 

 . CC-BY-NC 4.0 International licenseIt is made available under a 
perpetuity. 
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Summary

• Early evidence suggests that the SARS-CoV-2 variant Omicron has a 
considerable growth advantage compared to Delta in South Africa (~ 0.3 per 
day).


• Partial evasion of protective immunity against infection and transmission 
with previous variants can explain the observed dynamics, particularly when 
population immunity is high.


• An increase - or decrease - of the intrinsic transmissibility of Omicron compared 
to Delta cannot be excluded, however.


• Close monitoring of the spread of Omicron in countries outside South Africa will 
be necessary to better understand the potential of this variant to evade naturally 
acquired and vaccine-elicited immunity.
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