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Abstract:  

Following the results of the ENSEMBLE 2 study, which demonstrated improved vaccine efficacy 

of a two-dose regimen of Ad26.COV.2 vaccine given 2 months apart, we expanded the Sisonke 

study which had provided single dose Ad26.COV.2 vaccine to almost 500 000 health care workers 

(HCW) in South Africa to include a booster dose of the Ad26.COV.2. Sisonke 2 enrolled 227 310 

HCW from the 8 November to the 17 December 2021. Enrolment commenced before the onset of 

the Omicron driven fourth wave in South Africa affording us an opportunity to evaluate early VE 

in preventing hospital admissions of a homologous boost of the Ad26.COV.2 vaccine given 6-9 

months after the initial vaccination in HCW.  

We estimated vaccine effectiveness (VE) of the Ad26.COV2.S vaccine booster in 69 092 HCW as 

compared to unvaccinated individuals enrolled in the same managed care organization using a test 

negative design. We compared VE against COVID19 admission for omicron during the period 15 

November to 20 December 2021. After adjusting for confounders, we observed that VE for 

hospitalisation increased over time since booster dose, from 63% (95%CI 31-81%); to 84% (95% 

CI 67-92%) and then 85% (95% CI: 54-95%), 0-13 days, 14-27 days, and 1-2 months post-boost. 

We provide the first evidence of the effectiveness of a homologous Ad26.COV.2 vaccine boost 

given 6-9 months after the initial single vaccination series during a period of omicron variant 

circulation. This data is important given the increased reliance on the Ad26.COV.2 vaccine in 

Africa.  
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Commentary:  

South Africa is in the middle of a fourth wave of the COVID19 pandemic, driven by Omicron, a 

new variant of concern that emerged in early November 2021, and has spread rapidly across the 

world.1-5 Both in- vitro experiments and epidemiological data suggest that Omicron may reduce 

vaccine effectiveness (VE).6-8  When the South African national vaccine roll-out faltered in 

February 2021, we were able to vaccinate health care workers (HCW), in a phase 3B open-label 

implementation trial, utilizing a single-dose of the Ad26.COV.2 vaccine. This study, known as the 

Sisonke Study, based on efficacy data from the ENSEMBLE study9, enrolled 477 234 HCWs from 

the 17 February to the 17 May 2021, established vaccine effectiveness against both Delta and 

Beta10. Following the results of the ENSEMBLE 211 study, which demonstrated improved vaccine 

efficacy of a two-dose regimen of Ad26.COV.2 vaccine given 2 months apart, we expanded the 

Sisonke study (Sisonke 2) to include a booster dose of the Ad26.COV.2. Sisonke 2 enrolled 227 

310 HCW who had received an initial single dose of the Ad26.COV2. S vaccine, from the 8 

November to the 17 December 2021. Enrolment commenced before the onset of the Omicron 

driven fourth wave in South Africa affording us an opportunity to evaluate early VE in preventing 

hospital admissions of a homologous boost of the Ad26.COV.2 vaccine given 6-9 months after the 

initial vaccination in HCW.  

Sisonke 2 was conducted in approximately 350 vaccination centres, supported by 43 clinical 

research sites, across all nine provinces of South Africa. The study was approved by all pertinent 

regulatory and ethical review committees. Utilising data from Discovery Health, a South African 

managed care organization, we estimated vaccine effectiveness (VE) of the Ad26.COV2.S vaccine 

booster in 69 092 HCW as compared to unvaccinated individuals enrolled in the same managed 

care organization. We compared VE against COVID19 admission for omicron during the period 

15 November to 20 December 2021. (Table 1) Datasets utilized included COVID19 PCR test 

results, pre-authorization admission data, full history of members claims records, chronic disease 

registrations, and body mass index data to obtain the number of COVID19 risk factors per 

individual.  

We applied a test-negative design and data exclusion rules to obtain VE estimates12. Vaccine 

effectiveness estimates were obtained from the following formula: 1- odds of COVID19 

admission amongst the vaccinated population, where the odds ratio was calculated using logistic 

regression, and adjusting for confounders of age (18-29, then 10-year age bands and then age 
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80+), sex, number of documented CDC risk factors (0,1,2,3+), surveillance week, period of prior 

documented infection (D614G:2020/03/01-2020/10/31, Beta:2020/11/01-2021/05/16, and Delta: 

2021/05/17-2021/10/31), and geographic region (province). COVID19 related admission was a 

dependent variable, while vaccination status was included as an independent variable. 

Vaccination status was analyzed in the following categories: not vaccinated; 0-6, 7-13, 14-27 

days, and 1 to 2 months since second dose vaccination for Ad26.COV2 recipients.  Single dose 

and other vaccine recipients, and those vaccinated in the public sector based on a match with the 

national Electronic Vaccination Data System (EVDS) up to 25 August 2021, were excluded from 

the analysis. Unvaccinated controls may have included vaccinated individuals since 25 August 

2021.  

We excluded anyone with a negative COVID19 tests within 21 days of a positive test; or 

negative tests within 7 days of another negative test result; or positive and negative results within 

90 days of a previous positive test result in the analysis. For any individuals with more than 3 

test results a random selection of three of those results were included. Finally, indeterminate test 

results, and test results for individuals younger than age 18 years were also excluded. We 

performed a sensitivity analysis using only COVID19 PCR results within the Gauteng province, 

given the geographical concentration of the Omicron variant in that province over the study 

period. Calculations were performed using R version 4.1.1 

After adjusting for confounders, we observed that VE for hospitalisation increased over time 

since booster dose, from 63% (95%CI 31-81%); to 84% (95% CI 67-92%) and then 85% (95% 

CI: 54-95%), 0-13 days, 14-27 days, and 1-2 months post-boost (Table 2). Preliminary data 

emanating from pseudovirus neutralization assays have shown the ability of Omicron to escape 

antibody neutralization after a single dose Ad26.COV.2 vaccine (Penny Moore, personal 

communication), thereby raising concerns about the impact that this variant will have on VE. 

Our data demonstrates that a homologous boost given to HCW 6-9 months after the initial 

Ad26.COV.2 vaccine is protective against hospital admissions.  

Our analysis has several limitations: overall follow up was short for Ad26.COV.2 vaccine 

boosts- median follow up since the boost was 8 days (IQR 5-11) for HCW (n=1 799) who 

received their boost within 0-13 days; 20 days (IQR 17-24) for those 14-27 days post boost (n= 2 

514) and 32 days (IQR 29-34) for those who had been boosted for 1-2 months (n=823) which 
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could impact overall VE. Omicron dominance was also increasing around the country over this 

time but started from a low Delta variant base in Gauteng and quickly became the dominant 

variant in that province and around the country, and as such similar results in Gauteng are 

reassuring; in addition, as we did not have access to the national EVDS some of the control 

individuals after late August may have been vaccinated leading to a potential underestimation of 

VE.  

We provide the first evidence of the effectiveness of a homologous Ad26.COV.2 vaccine boost 

given 6-9 months after the initial single vaccination series during a period of omicron variant 

circulation. We have demonstrated that VE for hospital admissions increased over time up to at 

least 1-2 months post-boost. This increase in VE is consistent with other studies that have 

evaluated the Ad26COV.2 vaccine, showing consistency in protection against severe disease 

over time, indicative that protection against severe disease may be due to cellular immunity and 

immune memory rather than neutralizing antibodies9,11,12. This data is important given the 

increased reliance on the Ad26.COV.2 vaccine in Africa.  
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Table 1: Study population showing test positivity and hospital admissions for COVID-19 during the Omicron period  

(n, %) Number of 

tests  

Number of 

positive 

COVID19 tests 

Number of 

COVID19 

admissions 

Total  52,468 (100.0) 20,021 (100.0) 734 (100.0) 

Vaccination status    

Not Vaccinated 47,332 (90.2) 18,294 (91.4) 713 (97.1) 

J&J - 0 to 13 days post dose 2 1,799 (3.4) 540 (2.7) 10 (1.4) 

J&J - 14 to 27 days post dose 2 2,514 (4.8) 881 (4.4) 8 (1.1) 

J&J -1-2 months (27 to 87 days) post dose 2 823 (1.6) 306 (1.5) 3 (0.4) 

Age (in years)       

18-29  13,278 (25.3) 5,605 (28.0) 121 (16.5) 

30-39  18,899 (36.0) 7,649 (38.2) 185 (25.2) 

40-49  9,806 (18.7) 3,847 (19.2) 128 (17.4) 

50-59  5,339 (10.2) 1,750 (8.7) 95 (12.9) 

60-69 2,827 (5.4) 703 (3.5) 76 (10.4) 

70-79 1,582 (3.0) 323 (1.6) 76 (10.4) 

80+ 737 (1.4) 144 (0.7) 53 (7.2) 

Sex       

Male 20,585 (39.2) 8,430 (42.1) 304 (41.4) 

Female 31,883 (60.8) 11,591 (57.9) 430 (58.6) 

Number of CDC risk factors**       

0 36,467 (69.5) 14,768 (73.8) 362 (49.3) 

1 11,396 (21.7) 4,026 (20.1) 211 (28.7) 

2 3,375 (6.4) 984 (4.9) 107 (14.6) 

3+ 1,230 (2.3) 243 (1.2) 54 (7.4) 

Calendar week       

46 4,512 (8.6) 165 (0.8) 11 (1.5) 

47 5,681 (10.8) 887 (4.4) 32 (4.4) 

48 11,552 (22.0) 4,514 (22.5) 145 (19.8) 

49 16,820 (32.1) 7,741 (38.7) 257 (35.0) 

50 11,759 (22.4) 5,636 (28.2) 241 (32.8) 

51 2,144 (4.1) 1,078 (5.4) 48 (6.5) 

Period of last documented prior infection       
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(n, %) Number of 

tests  

Number of 

positive 

COVID19 tests 

Number of 

COVID19 

admissions 

None 43,179 (82.3) 17,274 (86.3) 664 (90.5) 

Ancestral (2020/03/01-2020/10/31) 2,088 (4.0) 812 (4.1) 24 (3.3) 

Beta (2020/11/01-2021/05/16) 2,483 (4.7) 785 (3.9) 24 (3.3) 

Delta (2021/05/17-2021/10/31) 4,718 (9.0) 1,150 (5.7) 22 (3.0) 

Province       

Eastern Cape 2,252 (4.3) 823 (4.1) 22 (3.0) 

Free State 2,053 (3.9) 691 (3.5) 37 (5.0) 

Gauteng 25,154 (47.9) 10,382 (51.9) 325 (44.3) 

KwaZulu Natal 7,575 (14.4) 2,521 (12.6) 169 (23.0) 

Limpopo 1,364 (2.6) 643 (3.2) 18 (2.5) 

Mpumalanga 2,563 (4.9) 1,077 (5.4) 38 (5.2) 

Northwest 2,147 (4.1) 847 (4.2) 41 (5.6) 

Northern Cape 875 (1.7) 242 (1.2) 6 (0.8) 

Western Cape 7,904 (15.1) 2,507 (12.5) 74 (10.1) 

Not allocated 581 (1.1) 288 (1.4) 4 (0.5) 

**see supplementary material for clinical definition of number of CDC risk factors 

Table 2: National and Gauteng (Epicenter) Vaccine Effectiveness against hospitalization of homologous Ad26.COV.2 

booster over time 

National Data Vaccine 

Effectiveness for 

hospitalisation  

95% CI Median follow up 

time in days since 

last dose (IQR) 

Ad26.COV.2 booster  

 (0-13 days) 

63% 31-81 8 (5-11) 

Ad26.COV.2 booster  

 (14-27 days) 

84% 67-92 20 (17-24) 

Ad26.COV.2 booster  

 (1-2 months) 

85% 54-95 32 (29-34) 

Gauteng (Epicenter)    

Ad26.COV.2 booster 

 (0-13 days) 

93% 47-99 8 (5-10) 

Ad26.COV.2 booster 81% 49-93 20 (17-23) 
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 (14-27 days) 

*Vaccine effectiveness estimates provided only for adjusted odds ratio estimates with p-value<0.05 
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Supplement. 

Supplementary table 1 

**The following list of comorbidities (presented in alphabetical order) has been adapted from the 

Prescribed Minimum Benefits Chronic Disease List (CDL) and the Centers for Disease Control and 

Prevention (CDC) list of conditions associated with increased risk of severe COVID-19 

(https://www.cdc.gov/coronavirus/2019-ncov/need-extra-precautions/people-with-medical-

conditions.html).  

 

Number Category Conditions 

1 Cancer  • Cancer 

2 Cardiovascular disease • Cardiac failure 

• Cardiomyopathy 

• Coronary artery disease 

• Dysrhythmias 

• Peripheral arterial disease 

• Cerebrovascular disease (including stroke) 

3 Chronic renal disease • Chronic renal disease 

4 Chronic respiratory 

disease 

• Asthma 

• COPD 

• Bronchiectasis 

5 Diabetes mellitus • Diabetes Mellitus 1 

• Diabetes Mellitus 2 

6 HIV  • HIV 

7 Hypertension • Hypertension 

8 Liver disease • Alcoholic liver disease 

• Fatty liver disease 

• Cirrhosis 

9 Neurological disorders • Epilepsy 

• Parkinson’s disease 

• Dementia (any cause, including Alzheimer’s disease) 

10 Overweight / obesity • BMI >25 

11 Severe mental disorders • Bipolar mood disorder 

• Schizophrenia 

12 Solid organ transplant • History of Kidney, liver, heart, or lung transplant 
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Supplementary Table 2: Exclusion volumes 

Total Tests between 15 November and 20 December 2021 for J&J dose 2 and 

unvaccinated population 

 76,542 (100.0)  

Negative test within 21 days of positive  1,039 (1.4)  

Negative test in the prior 7 days of another negative test  1,414 (1.8)  

Prior positive test within last 90 days  516 (0.7)  

Result missing  208 (0.3)  

Age less than 18  20,507 (26.8)  

Not chosen as 3 random tests  390 (0.5)  

Included in study  52,468 (68.5)  

 

Supplementary Table 3: Volumes of sensitivity for Gauteng:  

  
Number of 

tests 

Number of positive 

COVID19 tests 

Number of COVID19 

admissions 

Not Vaccinated 22,903 (91.1) 9,652 (93.0) 320 (98.5) 

J&J - 0 to 13 days post dose 2 882 (3.5) 269 (2.6) 1 (0.3) 

J&J - 14 to 27 days post dose 2 1,099 (4.4) 375 (3.6) 4 (1.2) 

J&J -27 to 87 post dose 2 270 (1.1) 86 (0.8) 0 (0.0) 

Total  25,154 (100.0) 10,382 (100.0) 325 (100.0) 
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