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Evaluating COVID-19 vaccines in the real world
The effectiveness of the mRNA vaccines in preventing 
COVID-19 disease progression in 2021 set new 
expectations about the role of prevention interventions 
for the disease. Efficacy observed in the trials was more 
than 90%.1,2 The efficacy of other vaccines evaluated 
in large randomised trials, such as the Oxford–
AstraZeneca (70%) and Sputnik V (91%) vaccines, have 
been criticised for elements of the trial conduct and 
concerns about safety.3,4 For that reason, mRNA vaccines 
have been most widely distributed in wealthier settings 
while other vaccines, such as Sinopharm and Sinovac, 
with some exceptions,3 have been provided in low-
income and middle-income countries. The opportunity 
for head-to-head clinical trials evaluating vaccine 
comparative effectiveness no longer exists because so 
many people have received at least one dose of a vaccine. 
What happens in a clinical trial might also differ from the 
experiences of actual vaccine programmes and roll-outs. 
Until now, the real-world effectiveness of these lower 
profile vaccines has not been well established.

In The Lancet, Analia Rearte and colleagues5 report a real-
world evaluation of the effectiveness of the rAd26-rAd5 
(Sputnik V), ChAdOx1 nCoV-19 (Oxford–AstraZeneca), 
and BBIBP-CorV (Sinopharm) vaccines. The large country-
wide study in Argentina involved 1 282 928 individuals 
(693 170 [54·0%] women) aged 60 years or older. The 
two viral vector vaccines, rAd26-rAd5 (93·1% [95% CI 
92·6–93·5]) and ChAdOx1 nCoV-19 (93·7% [93·2–94·3]), 
were both more effective at preventing death due to 
COVID-19 than the inactivated virus BBIBP-CorV vaccine 
(85·0% [84·0–86·0]) after two doses. Even with only one 
dose of any of the three vaccines, the effectiveness of 
preventing death was more than 70%.

The work by Rearte and colleagues5 is an important 
contribution that has ramifications for many low-income 
and middle-income countries because the choice of 
vaccines available in a country is rarely dependent on the 

effect size observed in the primary clinical trials, but rather 
on procurement negotiations with various manufacturers 
early on in the pandemic. Therefore, the findings 
are reassuring that these lower profile vaccines offer 
important prevention benefits, including in people older 
than 60 years who had not been adequately recruited in 
primary studies of the vaccines. The findings reinforce 
the advantages of additional dosing of the vaccines to 
improve prevention and reduce mortality; however, they 
also show that a single dose offers a large prevention 
benefit, supporting the widespread implementation of 
single dosing until other doses are available.

Rearte and colleagues used a test-negative design, 
frequently applied in real-world influenza vaccine 
effectiveness studies.6 Test-negative studies are a form 
of case-control study in which those who test positive 
for a disease—in this case COVID-19—are compared 
with controls undergoing the same tests for the same 
reasons but who tested negative.6 Strengths of the test-
negative approach in this study include the very large 
sample size, efforts to reduce confounding by taking into 
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Meeting the health challenges of displaced populations from 
Ukraine

The worsening humanitarian catastrophe and conflict 
in Ukraine has led to the largest refugee crisis in Europe 
since World War 2. Millions of people are expected to flee 

Ukraine, with more than a million individuals having fled 
the country in the first week of the conflict alone.1 The 
consequences of war, trauma, and devastation must be 

consideration programmatic knowledge of vaccine scale 
up, and known differences related to health-care seeking 
or access. Real-world evaluations cannot capture elusive 
behaviours that affect vaccine uptake and increased 
exposure, largely driven by social and cultural inclinations 
that are not part of a standard electronic medical record.6 
Still, assuming consistent application of the methods 
described in this Article by Rearte and colleagues,5 all 
future estimates will be subject to the same sources 
of potential bias, thus providing a reliable tool for 
continuous monitoring of vaccine-induced immunity in 
the population, along with the changing of the seasons, 
and dominant variants.

Evaluating the real-world effectiveness of vaccines 
for any disease is challenging, but even more so with 
COVID-19 because the roll-out of vaccines occurred 
with unprecedented speed over divergent social and 
geographical environments. These vaccines were 
developed during the early period of the pandemic 
when SARS-CoV-2 variants were poorly understood. The 
roll-out in Argentina occurred when the lambda (C.37) 
variant was the dominant subtype in the continent of 
South America.5 Argentina is now experiencing a surge 
in cases, most likely linked to omicron (B.1.1.529).7 
Unlike other continents, the delta (B.1.617.2) variant has 
not developed much of a foothold in the region, but the 
emergence of omicron as a highly transmissible variant 
now necessitates careful monitoring to determine the 
spread of it in South America and whether new mutations 
weaken the morbidity associated with infection. Evidence 
from North America reported in early 2022 indicated 
that two doses of vaccine may be less effective than 
hoped at protecting against omicron infection, but that 
a third vaccine dose with an mRNA vaccine offered some 
protection (82%) that wanes over time.8 The definition of 
fully vaccinated now is reasonably three doses.

The many questions answered by Rearte and colleagues 
are important to every country that is choosing which 

vaccines to distribute. Evidence that the rAd26-rAd5 
and ChAdOx1 nCoV-19 vaccines offer slightly more 
protection than BBIBP-CorV should be balanced with 
the costs and availability of these vaccines. An important 
factor to consider is emerging evidence that indicates 
mixing vaccines offers favourable outcomes and supports 
distribution of any vaccine that is readily available.9

EJM is employed by Platform Life Sciences, which is a private company 
providing consultancy on global health trial design and methods. Platform 
Life Sciences is not involved with any work on COVID-19 vaccines. EJM has 
previously been employed by Cytel, which does contract research and software 
development. GR is the founder and an employee of Cardresearch, which leads 
the Brazilian TOGETHER trial of repurposed therapies for SARS-CoV-2.

*Edward J Mills, Gilmar Reis
millsej@mcmaster.ca

Department of Health Research Methods, Evidence and Impact, McMaster 
University, Hamilton, ON L8S 4K1, Canada (EJM); Department of Medicine, 
Pontifical Catholic University of Minas Gerais, Belo Horizonte, Brazil (GR)

1 Baden LR, El Sahly HM, Essink B, et al. Efficacy and safety of the 
mRNA-1273 SARS-CoV-2 vaccine. N Engl J Med 384: 403–16.

2 Polack FP, Thomas SJ, Kitchin N, et al. Safety and efficacy of the BNT162b2 
mRNA Covid-19 vaccine. N Engl J Med 383: 2603–15.

3 Vosey M, Clemens SAC, Madhi SA, et al. Safety and efficacy of the ChAdOx1 
nCoV-19 vaccine (AZD1222) against SARS-CoV-2: an interim analysis of 
four randomised controlled trials in Brazil, South Africa, and the UK. Lancet 
2021; 397: 99–111.

4 Logunov DY, Dolzhikova IV, Shcheblyakov DV, et al. Safety and efficacy of 
an rAd26 and rAd5 vector-based heterologous prime-boost COVID-19 
vaccine: an interim analysis of a randomised controlled phase 3 trial 
in Russia. Lancet 2021; 397: 671–81.

5 Rearte A, Castilli JM, Rearte R, et al. Effectiveness of rAd26-rAd5, 
ChAdOx1 nCoV-19, and BBIBP-CorV vaccines for risk of infection with 
SARS-CoV-2 and death due to COVID-19 in people older than 60 years in 
Argentina: a test-negative, case-control, and retrospective longitudinal 
study. Lancet 2022; published online March 15. https://doi.org/10.1016/
S0140-6736(22)00011-3.

6 Vandenbroucke JP, Pearce N. Test-negative designs: differences and 
commonalities with other case-control studies with “other patient” 
controls. Epidemiology 2019; 30: 838–44.

7 Center for Systems Science and Engineering. Johns Hopkins University 
COVID-19 Dashboard. 2022. https://coronavirus.jhu.edu/map.html 
(accessed Jan 3, 2022).

8 Thompson MG, Natarajan K, Irving SA, et al. Effectiveness of a third dose of 
mRNA vaccines against COVID-19–associated emergency department and 
urgent care encounters and hospitalizations among adults during periods of 
delta and omicron variant predominance—VISION Network, 10 states, 
August 2021–January 2022. MMWR Morb Mortal Wkly Rep 2022; 71: 139–45.

9 Liu X, Shaw RH, Stuart ASV, et al. Safety and immunogenicity of 
heterologous versus homologous prime-boost schedules with an adenoviral 
vectored and mRNA COVID-19 vaccine (Com-COV): a single-blind, 
randomised, non-inferiority trial. Lancet 2021; 398: 856–69.

Published Online 
March 11, 2022 

https://doi.org/10.1016/ 
S0140-6736(22)00477-9


