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Neutralizing Response against Variants  
after SARS-CoV-2 Infection and One Dose of BNT162b2

To the Editor: The BNT162b2 vaccine was 
shown to have 95% efficacy against coronavirus 
disease 2019 (Covid-19).1 To date, the two-dose 
vaccine protocol has not been approved in Israel 
for persons previously infected with severe acute 
respiratory syndrome coronavirus 2 (SARS-CoV-2); 

however, administration of a single dose is now 
being considered.

In addition to the original virus first identi-
fied in Wuhan, China, SARS-CoV-2 variants first 
identified in the United Kingdom (B.1.1.7), South 
Africa (B.1.351), and Brazil (P.1) have been de-

Figure 1. Neutralizing Response against the Original Virus and Variants after SARS-CoV-2 Infection and One Dose  
of the BNT162b2 Vaccine.

Serum samples from six patients previously infected with severe acute respiratory syndrome coronavirus 2 (SARS-
CoV-2), obtained 1 to 12 weeks after natural infection, immediately before receiving one dose of the BNT162b2 vac-
cine, and 1 to 2 weeks after vaccination, were tested with a microneutralization assay for the neutralizing response 
against sublineage B.1 of the original virus (Panel A), the B.1.1.7 variant first identified in the United Kingdom (Pan-
el B), the B.1.351 variant first identified in South Africa (Panel C), and the P.1 variant first identified in Brazil (Panel D). 
Dashed lines indicate the cutoff titer. Solid lines and numbers indicate the geometric mean titer, and I bars show 
the 95% confidence interval.
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tected in recent months.2 Samples from persons 
who had been vaccinated or previously infected 
with the original virus or the B.1.1.7 variant were 
shown to have significantly less neutralizing ac-
tivity against the B.1.351 variant than against the 
other variants.3,4 In this study, we investigated 
whether one dose of the BNT162b2 vaccine would 
increase neutralizing activity against the B.1.1.7, 
B.1.351, and P.1 variants in persons previously 
infected with SARS-CoV-2.

A microneutralization assay with isolates of 
the original virus (sublineage B.1) and the B.1.1.7, 
B.1.351, and P.1 variants was performed on 18 se-
rum samples from six health care workers previ-
ously infected with SARS-CoV-2, with a sample 
obtained from each patient at three time points: 
1 to 12 weeks after natural infection, immedi-
ately before vaccination, and 1 to 2 weeks after 
vaccination (Table S1 in the Supplementary Ap-
pendix, available with the full text of this letter 
at NEJM.org). All six health care workers were 
women (32 to 67 years of age) and had been 
infected with the original virus (sublineage B.1), 
as determined by sequencing of SARS-CoV-2 per-
formed at the time of diagnosis. Samples ob-
tained at the first time point had neutralizing 
activity against the original virus and the B.1.1.7 
and P.1 variants, with geometric mean titers of 
456, 256, and 71, respectively, but had little or 
no neutralizing activity against the B.1.351 vari-
ant, with a geometric mean titer of 8. At the 
second time point, geometric mean titers were 
81, 40, 36, and 7 for the original virus and the 
B.1.1.7, P.1, and B.1.351 variants, respectively. Of 
note, at the third time point, geometric mean 
titers were 9195, 8192, 2896, and 1625 for the 
original virus and the B.1.1.7, P.1, and B.1.351 
variants, respectively — that is, the titers after 
vaccination were 114, 203, 81, and 228 times as 
high as the titers immediately before vaccination 
(Fig. 1 and Table S2).

This study showed that, in our small cohort, 
one vaccine dose substantially increased neutral-
izing activity against all variants tested, with 

similar titers detected across patients for each 
variant. This highlights the importance of vac-
cination even in previously infected patients, giv-
en the added benefit of an increased antibody 
response to the variants tested. Limitations of the 
study include the small cohort of only women and 
the lack of evaluation of T-cell response. However, 
we think the fact that all six patients responded 
similarly to vaccination supports our conclusions. 
Further studies could investigate the effects of a 
second vaccine dose on neutralizing activity against 
variants of concern in persons who have and per-
sons who have not been previously infected.
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