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C o r r e s p o n d e n c e

Protection against the Omicron Variant 
from Previous SARS-CoV-2 Infection

To the Editor: Natural infection with severe 
acute respiratory syndrome coronavirus 2 (SARS-
CoV-2) elicits strong protection against reinfec-
tion with the B.1.1.7 (alpha),1,2 B.1.351 (beta),1 and 
B.1.617.2 (delta)3 variants. However, the B.1.1.529 
(omicron) variant harbors multiple mutations 
that can mediate immune evasion. We estimated 
the effectiveness of previous infection in prevent-
ing symptomatic new cases caused by omicron 
and other SARS-CoV-2 variants in Qatar. In this 
study, we extracted data regarding coronavirus 
disease 2019 (Covid-19) laboratory testing, vacci-
nation, clinical infection data, and related demo-
graphic details from the national SARS-CoV-2 
databases, which include all results of poly-
merase-chain-reaction (PCR) testing, vaccinations, 
and hospitalizations and deaths for Covid-19 in 
Qatar since the start of the pandemic.

The effectiveness of previous SARS-CoV-2 in-
fection in preventing reinfection was defined as 
the proportional reduction in susceptibility to 
infection among persons who had recovered 
from infection as compared with those who had 
not been infected.4 Previous SARS-CoV-2 infec-
tion was defined as a positive result on PCR as-
say at least 90 days before a new positive PCR 
finding.4 We used a test-negative, case–control 
study design to assess the effectiveness of previ-

ous infection in preventing reinfection on the 
basis of a method that had recently been inves-
tigated and validated for derivation of robust 
estimates for such comparisons4 (Section S1 of 
the Supplementary Appendix, available with the 
full text of this letter at NEJM.org). In addition, 
we performed sensitivity analyses that included 
adjustment for vaccination status and that ex-
cluded vaccinated persons from the analysis. 
Case patients (defined as persons with positive 
PCR results) and controls (defined as persons 
with negative PCR results) were matched accord-
ing to sex, 10-year age group, nationality, and 
calendar time of PCR testing to control for 
known differences in the risk of exposure to 
SARS-CoV-2 infection in Qatar.4

To ensure that epidemiologically relevant re-
infections were considered in the analysis, only 
documented infections with a PCR cycle thresh-
old (Ct) value of 30 or less were included as cases 
in our study. (Reinfection often occurs with 
negligible symptoms and high Ct values, indicat-
ing reduced epidemiologic significance.)5 We also 
estimated the effectiveness of previous infection 
in preventing hospitalization or death caused by 
reinfection.

The selection of the study population for vari-
ous analyses is shown in Figures S1 through S4 
and the population characteristics in Tables S1 and 
S2. The overall study population was broadly 
representative of the total population of Qatar 
(Table S3), with a median age of 31 to 35 years 
across the study samples. The median interval 
between previous infection and PCR testing among 
cases and controls was 279 days (interquartile 
range [IQR], 194 to 313) for analysis of the alpha 
variant, 285 days (IQR, 213 to 314) for analysis 
of the beta variant, 254 days (IQR, 159 to 376) for 
analysis of the delta variant, and 314 days (IQR, 
268 to 487) for analysis of the omicron variant.
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The effectiveness of previous infection in pre-
venting reinfection was estimated to be 90.2% 
(95% confidence interval [CI], 60.2 to 97.6) 
against the alpha variant, 85.7% (95% CI, 75.8 to 
91.7) against the beta variant, 92.0% (95% CI, 
87.9 to 94.7) against the delta variant, and 56.0% 

(95% CI, 50.6 to 60.9) against the omicron vari-
ant (Table 1). Sensitivity analyses confirmed the 
study results, as expected for this study design, 
which is robust regardless of the approach that 
is used to control for vaccine-induced immunity.4 
An additional analysis that was adjusted for the 

Table 1. Effectiveness of Previous Infection with SARS-CoV-2 against Symptomatic Reinfection, According to Variant.*

Type of Analysis and Variant Cases (PCR-Positive) Controls (PCR-Negative)
Effectiveness 

(95% CI)†

Previous 
Infection

No Previous 
Infection

Previous 
Infection

No Previous 
Infection

number of patients percent

Effectiveness against symptomatic infection

Primary analysis‡

Alpha 2 334 94 1548 90.2 (60.2 to 97.6)

Beta 14 1322 450 6084 85.7 (75.8 to 91.7)

Delta 23 2153 1154 8782 92.0 (87.9 to 94.7)

Omicron 412 5284 1620 9053 56.0 (50.6 to 60.9)

Primary analysis after adjustment for vacci-
nation status‡

Alpha 2 334 94 1548 90.3 (60.4 to 97.6)

Beta 14 1322 450 6084 85.1 (74.5 to 91.3)

Delta 23 2153 1154 8782 91.9 (87.8 to 94.7)

Omicron 412 5284 1620 9053 55.9 (50.5 to 60.8)

Primary analysis after exclusion of vacci-
nated patients‡§

Alpha 1 285 94 1294 95.3 (66.0 to 99.3)

Beta 10 1084 312 4976 85.4 (72.4 to 92.2)

Delta 11 1026 400 3966 90.2 (81.9 to 94.6)

Omicron 60 1031 258 1738 61.9 (48.2 to 72.0)

Effectiveness against severe, critical, or fatal 
Covid-19¶

Alpha 1 44 15 199 69.4 (−143.6 to 96.2)

Beta 2 186 76 824 88.0 (50.7 to 97.1)

Delta 0 135 56 528 100 (43.3 to 100)‖

Omicron 2 70 39 167 87.8 (47.5 to 97.1)

*  Covid-19 denotes coronavirus disease 2019, and PCR polymerase chain reaction.
†  The effectiveness of previous infection with severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2) in preventing reinfection was 

estimated with the use of a test-negative, case–control study design.4

‡  In these analyses, case patients and controls were matched in a 1:5 ratio according to sex, 10-year age group, nationality, and calendar week 
of PCR testing in patients with the alpha, beta, and delta variants from March 23 to November 18, 2021; or in a 1:3 ratio according to sex, 
10-year age group, nationality, and calendar date of PCR testing in patients with the omicron variant from December 23, 2021, to January 2, 
2022. (The populations in the various groups are shown in Figs. S1 and S2 in the Supplementary Appendix.)

§  Additional data about these groups are provided in Figures S3 and S4.
¶  Severe, critical, and fatal cases of Covid-19 caused by the alpha, beta, and delta variants were defined according to the World Health Organi-

zation guidelines (Sections S1 and S3). Because the outbreak of the omicron variant began recently in Qatar, the assessment of severe, criti-
cal, and fatal cases of omicron infections was completed for only a small number of cases. Therefore, for patients with omicron infection, any 
acute-bed hospital admission was used as a proxy for severe Covid-19 and any admission to an intensive care unit was used as a proxy for 
critical Covid-19.

‖  The confidence interval for this calculation could not be estimated by means of conditional logistic regression because no events occurred 
in the patients with previous infection. Thus, the confidence interval was estimated by means of the standard error of the crude odds ratio 
that was used to calculate effectiveness.
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interval since previous infection also confirmed 
the study results (Table S4).

Among the patients with reinfection, progres-
sion to severe Covid-19 occurred in one patient 
with the alpha variant, in two patients with the 
beta variant, in no patients with the delta vari-
ant, and in two patients with the omicron variant. 
None of the reinfections progressed to critical or 
fatal Covid-19. The effectiveness with respect to 
severe, critical, or fatal Covid-19 was estimated 
to be 69.4% (95% CI, −143.6 to 96.2) against the 
alpha variant, 88.0% (95% CI, 50.7 to 97.1) 
against the beta variant, 100% (95% CI, 43.3 to 
100) against the delta variant, and 87.8% (95% 
CI, 47.5 to 97.1) against the omicron variant. (For 
the delta variant, the calculation of the 95% 
confidence interval is clarified in a footnote in 
Table 1.) Limitations of the estimations (e.g., the 
relatively young population of Qatar) are dis-
cussed in Section S1.

Overall, in a national database study in Qatar, 
we found that the effectiveness of previous in-
fection in preventing reinfection with the alpha, 
beta, and delta variants of SARS-CoV-2 was ro-
bust (at approximately 90%), findings that con-
firmed earlier estimates.1-3 Such protection against 
reinfection with the omicron variant was lower 
(approximately 60%) but still considerable. In 
addition, the protection of previous infection 
against hospitalization or death caused by re-
infection appeared to be robust, regardless of 
variant.
Heba N. Altarawneh, M.D. 
Hiam Chemaitelly, Ph.D.
Weill Cornell Medicine–Qatar 
Doha, Qatar

Mohammad R. Hasan, Ph.D.
Sidra Medicine 
Doha, Qatar

Houssein H. Ayoub, Ph.D.
Qatar University 
Doha, Qatar

Suelen Qassim, M.D., M.P.H. 
Sawsan AlMukdad, M.Sc.
Weill Cornell Medicine–Qatar 
Doha, Qatar

Peter Coyle, M.D.
Hamad Medical Corporation 
Doha, Qatar

Hadi M. Yassine, Ph.D. 
Hebah A. Al-Khatib, Ph.D. 
Fatiha M. Benslimane, Ph.D.
Qatar University 
Doha, Qatar

Zaina Al-Kanaani, Ph.D. 
Einas Al-Kuwari, M.D. 

Andrew Jeremijenko, M.D. 
Anvar H. Kaleeckal, M.Sc. 
Ali N. Latif, M.D. 
Riyazuddin M. Shaik, M.Sc.
Hamad Medical Corporation 
Doha, Qatar

Hanan F. Abdul-Rahim, Ph.D. 
Gheyath K. Nasrallah, Ph.D.
Qatar University 
Doha, Qatar

Mohamed G. Al-Kuwari, M.D.
Primary Health Care 
Doha, Qatar

Adeel A. Butt, M.D.
Hamad Medical Corporation 
Doha, Qatar

Hamad E. Al-Romaihi, M.D. 
Mohamed H. Al-Thani, M.D.
Ministry of Public Health 
Doha, Qatar

Abdullatif Al-Khal, M.D.
Hamad Medical Corporation 
Doha, Qatar

Roberto Bertollini, M.D., M.P.H.
Ministry of Public Health 
Doha, Qatar

Patrick Tang, M.D., Ph.D.
Sidra Medicine 
Doha, Qatar

Laith J. Abu-Raddad, Ph.D.
Weill Cornell Medicine–Qatar 
Doha, Qatar 
lja2002@qatar-med.cornell.edu

Drs. Altarawneh and Chemaitelly contributed equally to this 
letter.

Supported by the Biomedical Research Program and the 
Biostatistics, Epidemiology, and Biomathematics Research Core 
at Weill Cornell Medicine–Qatar; the Qatar Ministry of Public 
Health; Hamad Medical Corporation; and Sidra Medicine. The 
Qatar Genome Program and Qatar University Biomedical Re-
search Center supported viral genome sequencing.

Disclosure forms provided by the authors are available with 
the full text of this letter at NEJM.org.

This letter was published on February 9, 2022, at NEJM.org.

1. Chemaitelly H, Bertollini R, Abu-Raddad LJ;  National Study 
Group for COVID-19 Epidemiology. Efficacy of natural immu-
nity against SARS-CoV-2 reinfection with the beta variant. N Engl 
J Med 2021; 385: 2585-6.
2. Abu-Raddad LJ, Chemaitelly H, Ayoub HH, et al. Introduc-
tion and expansion of the SARS-CoV-2 B.1.1.7 variant and re-
infections in Qatar: a nationally representative cohort study. 
PLoS Med 2021; 18(12): e1003879.
3. Kim P, Gordon SM, Sheehan MM, Rothberg MB. Duration of 
SARS-CoV-2 natural immunity and protection against the delta 
variant: a retrospective cohort study. Clin Infect Dis 2021 De-
cember 3 (Epub ahead of print).
4. Ayoub HH, Tomy M, Chemaitelly H, et al. Estimating protec-
tion afforded by prior infection in preventing reinfection: apply-
ing the test-negative study design. January 3, 2022 (https://www 
. medrxiv . org/  content/  10 . 1101/  2022 . 01 . 02 . 22268622v1). preprint.
5. Abu-Raddad LJ, Chemaitelly H, Ayoub HH, et al. Relative 
infectiousness of SARS-CoV-2 vaccine breakthrough infections, 
reinfections, and primary infections. Nat Commun 2022; 13: 532.

DOI: 10.1056/NEJMc2200133

The New England Journal of Medicine 
Downloaded from nejm.org on September 2, 2022. For personal use only. No other uses without permission. 

 Copyright © 2022 Massachusetts Medical Society. All rights reserved. 


