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

Third BNT162b2 Vaccination Neutralization 
of SARS-CoV-2 Omicron Infection

To the Editor: On November 26, 2021, the World 
Health Organization (WHO) named the B.1.1.529 
(omicron) variant of severe acute respiratory syn-
drome coronavirus 2 (SARS-CoV-2), first detect-
ed in South Africa, as a variant of concern.1 By 
November 29, 2021, three days after the an-
nouncement by the WHO, cases of infection 
with the omicron variant had already been de-
tected in many other countries.

Whether the BNT162b2 vaccine (Pfizer– 
BioNTech), which was previously shown to have 
95% efficacy against coronavirus disease 2019 
(Covid-19),2,3 will effectively neutralize infection 
with the omicron variant is unclear. We com-
pared neutralization of omicron-infected cells in 
serum samples obtained from participants who 
had received two doses of vaccine with neutral-
ization in samples obtained from participants 
who had received three doses.

Microneutralization assays with wild-type 
virus and B.1.351 (beta), B.1.617.2 (delta), and 
omicron variant isolates were performed with 
the use of serum samples obtained from two 
groups of 20 health care workers. One group 

comprised participants who had received two 
doses of the BNT162b2 vaccine (mean, 165.6 days 
since receipt of the second dose), and the second 
group comprised those who had received three 
vaccine doses (mean, 25 days since receipt of the 
third dose) (Table S1 in the Supplementary Ap-
pendix, available with the full text of this letter 
at NEJM.org). Significance was assessed with the 
use of a Wilcoxon matched-pairs signed-rank test.

Receipt of three vaccine doses led to better 
neutralization of the wild-type virus and the 
three variants than receipt of two vaccine doses 
(Fig. 1). The geometric mean titers of the wild-
type virus and the beta, delta, and omicron vari-
ants were 16.56, 1.27, 8.00, and 1.11, respec-
tively, after receipt of the second vaccine dose 
and 891.4, 152.2, 430.5, and 107.6, respectively, 
after receipt of the third dose. A significantly 
lower neutralization efficiency of the BNT162b2 
vaccine against all the tested variants of concern 
(beta, delta, and omicron) than against the wild-
type virus was observed in samples obtained 
from participants who had received two doses 
than in those obtained from participants who 
had received three doses (Fig. 1B and 1D). The 
lower neutralization efficiency against the beta 
and omicron variants than against the wild-type 
virus was similar in samples obtained from par-
ticipants who had received two doses and in 
those obtained from participants who had re-
ceived three doses. The third dose of the 
BNT162b2 vaccine efficiently neutralized infec-
tion with the omicron variant (geometric mean 
titer, 1.11 after the second dose vs. 107.6 after 
the third dose) (Fig. 1A and 1C).

We analyzed the neutralization efficiency of the 
BNT162b2 vaccine against wild-type SARS-CoV-2 
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and the beta, delta, and omicron variants of con-
cern. Limitations of the study include the small 
cohort tested and the fact that the test was only 
an in vitro assay. Nevertheless, we found low 
neutralization efficiency with two doses of the 
BNT162b2 vaccine against the wild-type virus and 
the delta variant, assessed more than 5 months 
after receipt of the second dose, and no neutral-
ization efficiency against the omicron variant. 

The importance of a third vaccine dose is clear, 
owing to the higher neutralization efficiency (by 
a factor of 100) against the omicron variant after 
the third dose than after the second dose; how-
ever, even with three vaccine doses, neutraliza-
tion against the omicron variant was lower (by a 
factor of 4) than that against the delta variant. 
The durability of the effect of the third dose of 
vaccine against Covid-19 is yet to be determined.

Figure 1. Neutralization Efficiency against Wild-Type Virus and the Beta, Delta, and Omicron Variants of Concern.

Serum samples were obtained from 20 health care workers who had received two doses of the BNT162b2 vaccine 
(Panels A and B) and from 20 who had received three doses (Panels C and D). Samples were tested by microneu-
tralization against wild-type severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2) and the B.1.351 (beta), 
B.1.617.2 (delta), and B.1.1.529 (omicron) variants of concern. Dashed lines in Panels A and C indicate the cutoff 
 titer. Geometric mean titers (horizontal lines) with 95% confidence intervals (I bars) are presented, as well as the 
geometric mean titer value. Dots indicate individual serum samples. The factor reduction as compared with wild-
type virus is shown for samples obtained from participants who had received two doses of vaccine (Panel B) and 
those obtained from participants who had received three doses (Panel D). For these analyses, the mean factor differ-
ences between wild-type SARS-CoV-2 and the variants of concern were calculated for each participant; the means 
of the individual values are shown here. Error bars in Panels B and D indicate the standard error.
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Effectiveness of BNT162b2 Vaccine  
against Omicron Variant in South Africa

To the Editor: In early November 2021, the 
B.1.1.529 (omicron) variant was first identified 
in South Africa and has rapidly become the 
dominant variant in Gauteng province, where a 
third wave of coronavirus disease 2019 (Covid-19) 
driven by the B.1.617.2 (delta) variant had largely 
subsided. As of November 15, the omicron vari-
ant was being detected in more than 75% of 
Covid-19–positive tests that were sequenced in 
South Africa1 (Figs. S1 and S2 in the Supplemen-
tary Appendix, available with the full text of this 
letter at NEJM.org). On November 26, the World 
Health Organization declared omicron a variant 
of concern. In a study of live-virus neutralization 
assays, omicron was shown to escape antibody 
neutralization by the BNT162b2 messenger RNA 
vaccine (Pfizer–BioNTech).2 Thus, data were need-
ed regarding the effectiveness of the current vac-
cines against the omicron variant in preventing 
hospitalization for Covid-19.

Using data from Discovery Health, a South 
African managed care organization, we estimated 
the vaccine effectiveness of two doses of the 
BNT162b2 vaccine (i.e., full vaccination) against 
hospitalization for Covid-19 caused by the omi-
cron variant by analyzing data sets that included 
the results of polymerase-chain-reaction (PCR) 

assays, preauthorization admission data, a full 
history of members’ medical records, registrations 
regarding chronic diseases, and data regarding 
body-mass index to obtain the number of Covid-19 
risk factors per patient, according to the guide-
lines of the Centers for Disease Control and 
Prevention (CDC).3 Vaccination status was deter-
mined from claims data in the private sector, 
and patients who had been vaccinated in the 
public sector were listed in a vaccine category 
called “other vaccine type” (Table S4). Among 
fully vaccinated members, we compared the vac-
cine effectiveness against Covid-19 hospitaliza-
tion associated with the omicron variant during 
the period from November 15 to December 7 in 
South Africa, which we dubbed a proxy for 
dominance of the omicron variant (omicron 
proxy period), against estimates of vaccine effec-
tiveness between September 1 and October 30, 
when the delta variant was dominant (compara-
tor period).

In our study, we used a test-negative design 
and data-exclusion rules to obtain estimates of 
vaccine effectiveness4 (Table S1), according to the 
following formula: 1 − odds ratio for Covid-19 
hospitalization in the vaccinated population, 
where the odds ratio was calculated with the use 
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