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Effectiveness of BNT162b2 Vaccine  
against Delta Variant in Adolescents

To the Editor: The B.1.617.2 (delta) variant of 
severe acute respiratory syndrome coronavirus 2 
(SARS-CoV-2) has emerged as the dominant strain 
circulating in many regions worldwide. The 
BNT162b2 mRNA vaccine against coronavirus 
disease 2019 (Covid-19) was found to be effective 
in preventing infection with the delta variant in 
a recent observational study,1 but other reports 
have suggested reduced vaccine effectiveness 
against this variant.2,3 On May 10, 2021, the U.S. 
Food and Drug Administration approved the emer-
gency use of BNT162b2 in adolescents 12 years of 
age or older on the basis of a clinical trial that had 
been conducted before the delta variant had be-
come prevalent in the United States.4 Additional 
evidence was needed regarding the effectiveness 
of the BNT162b2 vaccine among adolescents, 
particularly against the delta variant.

We sought to estimate the vaccine effective-
ness of BNT162b2 against the delta variant among 
vaccinated adolescents for whom an unvaccinated 
match was found. We used data from Clalit 
Health Services, the largest health care organi-
zation in Israel, to conduct an observational co-
hort study involving adolescents between the 
ages of 12 and 18 years who had no prior SARS-
CoV-2 infection noted in their electronic medical 
record and who had been vaccinated between 
June 8 and September 14, 2021. According to the 
sequencing of samples obtained from infected 
persons that was performed by the Israeli Min-
istry of Health during this period, the delta vari-
ant was responsible for more than 95% of new 
infections in the general population in Israel.

We used the same methods that were used in 
our previous studies of vaccine effectiveness, 
which were conducted in the same health care 
organization using the same database.5 (See the 
Methods section in the Supplementary Appendix, 
available with the full text of this letter at NEJM 
.org.) Vaccine effectiveness was defined as 1 mi-
nus the risk ratio, which was estimated over 
several follow-up periods for documented SARS-

CoV-2 infection and symptomatic Covid-19. More 
severe outcomes related to Covid-19 are rare in 
this age group.

Of 184,905 vaccinated adolescents, 130,464 met 
the eligibility requirements, and 94,354 of these 
vaccine recipients were successfully matched with 
94,354 unvaccinated controls (Fig. S1 and the 
Methods section in the Supplementary Appen-
dix). The eligible population was similar to the 
matched population with respect to several de-
mographic and clinical characteristics (Tables 
S1 and S2). The frequency of polymerase-chain-
reaction testing for SARS-CoV-2 was similar in the 
vaccinated and unvaccinated populations (9.4 and 
9.9 tests per 100 persons per week, respectively). 
The median follow-up was 27 days after baseline, 
which was defined as the administration of the 
first dose among the vaccine recipients. Kaplan–
Meier curves for SARS-CoV-2 infection in both 
the vaccinated and unvaccinated groups were 
similar during the initial days, after which the 
incidence began to rise more slowly in the vac-
cinated group (Table 1 and Fig. S2).

The estimated vaccine effectiveness against 
documented SARS-CoV-2 infection was 59% 
(95% confidence interval [CI], 52 to 65) on days 
14 through 20 after the first dose, 66% (95% CI, 
59 to 72) on days 21 to 27 after the first dose, 
and 90% (95% CI, 88 to 92) on days 7 to 21 after 
the second dose. The estimated vaccine effective-
ness against symptomatic Covid-19 was 57% 
(95% CI, 39 to 71) on days 14 to 20 after the first 
dose, 82% (95% CI, 73 to 91) on days 21 to 27 after 
the first dose, and 93% (95% CI, 88 to 97) on days 
7 to 21 after the second dose.

In a recent randomized trial involving 1983 
vaccinated adolescents between the ages of 12 
and 15 years with no history of SARS-CoV-2 in-
fection, investigators estimated that the vaccine 
effectiveness of two doses of BNT162b2 was 100% 
(95% CI, 75 to 100) against symptomatic infec-
tion by non-delta variants.4 The present observa-
tional study provides substantially more precise 
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estimates of vaccine effectiveness among adoles-
cents between the ages of 12 and 18 years for both 
documented infection and symptomatic disease in 
a setting in which the delta variant was pre-
dominant. Our estimates of the effectiveness of 
two doses of the BNT162b2 vaccine against the 
delta variant among adolescents are similar to 
estimates of effectiveness against the alpha vari-
ant in the general population with the use of the 
same study design5 and are similar to the esti-
mate of 88% (95% CI, 85 to 90) against the delta 
variant in the general population in an observa-
tional study that used a different design.1

Our results show that the BNT162b2 mRNA 
vaccine was highly effective in the first few weeks 
after vaccination against both documented infec-
tion and symptomatic Covid-19 with the delta 
variant among adolescents between the ages of 
12 and 18 years.

Ben Y. Reis, Ph.D.
Boston Children’s Hospital 
Boston, MA

Noam Barda, M.D. 
Michael Leshchinsky, M.S. 
Eldad Kepten, Ph.D.
Clalit Research Institute 
Tel Aviv, Israel

Miguel A. Hernán, M.D. 
Marc Lipsitch, D.Phil.
Harvard T.H. Chan School of Public Health 
Boston, MA

Noa Dagan, M.D. 
Ran D. Balicer, M.D.
Clalit Research Institute 
Tel Aviv, Israel 
rbalicer@  clalit . org . il

Drs. Reis and Barda and Drs. Dagan and Balicer contributed 
equally to this letter.

Supported by the Ivan and Francesca Berkowitz Family Living 
Laboratory Collaboration at Harvard Medical School and Clalit 
Research Institute.

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

This letter was published on October 20, 2021, at NEJM.org.

1. Lopez Bernal J, Andrews N, Gower C, et al. Effectiveness of 
Covid-19 vaccines against the B.1.617.2 (Delta) variant. N Engl J 
Med 2021; 385: 585-94.
2. Puranik A, Lenehan PJ, Silvert E, et al. Comparison of two 
highly-effective mRNA vaccines for COVID-19 during periods of 
Alpha and Delta variant prevalence. August 21, 2021 (https://
www . medrxiv . org/  content/  10 . 1101/  2021 . 08 . 06 . 21261707v3). pre-
print.
3. Herlihy R, Bamberg W, Burakoff A, et al. Rapid increase in 
circulation of the SARS-CoV-2 B.1.617.2 (Delta) variant — Mesa 

Ta
bl

e 
1.

 E
ff

ec
tiv

en
es

s 
of

 B
N

T1
62

b2
 V

ac
ci

ne
 a

m
on

g 
A

do
le

sc
en

ts
.*

Ti
m

e 
Pe

ri
od

D
oc

um
en

te
d 

SA
R

S-
C

oV
-2

 I
nf

ec
tio

n
Sy

m
pt

om
at

ic
 C

ov
id

-1
9

U
nv

ac
ci

na
te

d 
 G

ro
up

V
ac

ci
na

te
d 

 G
ro

up

V
ac

ci
ne

 
Ef

fe
ct

iv
en

es
s 

(9
5%

 C
I)

R
is

k 
D

iff
er

en
ce

 
(9

5%
 C

I)
U

nv
ac

ci
na

te
d 

G
ro

up
V

ac
ci

na
te

d 
 G

ro
up

V
ac

ci
ne

 
Ef

fe
ct

iv
en

es
s 

(9
5%

 C
I)

R
is

k 
D

iff
er

en
ce

 
(9

5%
 C

I)

ev
en

ts
 (

no
. a

t r
is

k)
%

no
. o

f e
ve

nt
s/

 
10

0,
00

0 
pe

rs
on

s
ev

en
ts

 (
no

. a
t r

is
k)

%
no

. o
f e

ve
nt

s/
 

10
0,

00
0 

pe
rs

on
s

D
ay

s 
14

–2
0 

af
te

r 
 

fir
st

 d
os

e
46

3 
(6

9,
40

8)
19

2 
(6

9,
60

9)
59

 
(5

2–
65

)
43

6.
5 

(3
63

.1
–5

10
.2

)
95

 
(7

0,
20

3)
41

 
(7

0,
22

7)
57

 
(3

9–
71

)
86

.1
 

(4
9.

0–
12

3.
7)

D
ay

s 
21

–2
7 

af
te

r 
 

fir
st

 d
os

e
40

0 
(5

6,
99

7)
13

7 
(5

7,
35

8)
66

 
(5

9–
72

)
51

4.
7 

(4
23

.1
–5

90
.6

)
84

 
(5

7,
80

3)
15

 
(5

7,
87

8)
82

 
(7

3–
91

)
13

3.
0 

(1
01

.1
–1

69
.4

)

D
ay

s 
7–

21
 a

ft
er

  
se

co
nd

 d
os

e
81

8 
(4

6,
38

4)
79

 
(4

6,
81

5)
90

 
(8

8–
92

)
20

32
.7

 
(1

86
6.

3–
21

84
.6

)
15

1 
(4

7,
19

4)
11

 
(4

7,
30

3)
93

 
(8

8–
97

)
37

9.
6 

(3
17

.0
–4

51
.3

)

* 
 D

at
a 

ar
e 

fo
r 

ad
ol

es
ce

nt
s 

be
tw

ee
n 

th
e 

ag
es

 o
f 1

2 
an

d 
18

 y
ea

rs
 w

ho
 w

er
e 

m
em

be
rs

 o
f C

la
lit

 H
ea

lth
 S

er
vi

ce
s 

fr
om

 J
un

e 
8 

to
 S

ep
te

m
be

r 
14

, 2
02

1.
 T

he
 s

tu
dy

 p
op

ul
at

io
n 

in
cl

ud
ed

 9
4,

35
4 

ad
ol

es
ce

nt
s 

in
 b

ot
h 

th
e 

un
va

cc
in

at
ed

 a
nd

 v
ac

ci
na

te
d 

gr
ou

ps
.

https://www.medrxiv.org/content/10.1101/2021.08.06.21261707v3
https://www.medrxiv.org/content/10.1101/2021.08.06.21261707v3


Correspondence

n engl j med   nejm.org 3

County, Colorado, April–June 2021. MMWR Morb Mortal Wkly 
Rep 2021; 70: 1084-7.
4. Frenck RW Jr, Klein NP, Kitchin N, et al. Safety, immunoge-
nicity, and efficacy of the BNT162b2 Covid-19 vaccine in adoles-
cents. N Engl J Med 2021; 385: 239-50.

5. Dagan N, Barda N, Kepten E, et al. BNT162b2 mRNA Cov-
id-19 vaccine in a nationwide mass vaccination setting. N Engl J 
Med 2021; 384: 1412-23.
DOI: 10.1056/NEJMc2114290
Correspondence Copyright © 2021 Massachusetts Medical Society.


