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BACKGROUND
Spread of the severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2) B.1.1.529 
(omicron) variant, which led to increased U.S. hospitalizations for coronavirus dis-
ease 2019 (Covid-19), generated concern about immune evasion and the duration of 
protection from vaccines in children and adolescents.
METHODS
Using a case–control, test-negative design, we assessed vaccine effectiveness against 
laboratory-confirmed Covid-19 leading to hospitalization and against critical Covid-19 
(i.e., leading to receipt of life support or to death). From July 1, 2021, to February 17, 
2022, we enrolled case patients with Covid-19 and controls without Covid-19 at 31 
hospitals in 23 states. We estimated vaccine effectiveness by comparing the odds 
of antecedent full vaccination (two doses of BNT162b2 messenger RNA vaccine) at 
least 14 days before illness among case patients and controls, according to time since 
vaccination for patients 12 to 18 years of age and in periods coinciding with circulation 
of B.1.617.2 (delta) (July 1, 2021, to December 18, 2021) and omicron (December 19, 
2021, to February 17, 2022) among patients 5 to 11 and 12 to 18 years of age.
RESULTS
We enrolled 1185 case patients (1043 [88%] of whom were unvaccinated, 291 [25%] 
of whom received life support, and 14 of whom died) and 1627 controls. During 
the delta-predominant period, vaccine effectiveness against hospitalization for 
Covid-19 among adolescents 12 to 18 years of age was 93% (95% confidence interval 
[CI], 89 to 95) 2 to 22 weeks after vaccination and was 92% (95% CI, 80 to 97) at 23 
to 44 weeks. Among adolescents 12 to 18 years of age (median interval since vaccina-
tion, 162 days) during the omicron-predominant period, vaccine effectiveness was 40% 
(95% CI, 9 to 60) against hospitalization for Covid-19, 79% (95% CI, 51 to 91) against 
critical Covid-19, and 20% (95% CI, −25 to 49) against noncritical Covid-19. During the 
omicron period, vaccine effectiveness against hospitalization among children 5 to 11 
years of age was 68% (95% CI, 42 to 82; median interval since vaccination, 34 days).
CONCLUSIONS
BNT162b2 vaccination reduced the risk of omicron-associated hospitalization by 
two thirds among children 5 to 11 years of age. Although two doses provided lower 
protection against omicron-associated hospitalization than against delta-associat-
ed hospitalization among adolescents 12 to 18 years of age, vaccination prevented 
critical illness caused by either variant. (Funded by the Centers for Disease Control 
and Prevention.)
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In the United States, the messenger RNA 
(mRNA) vaccine BNT162b2 (Pfizer–BioNTech) 
is currently authorized for use in persons 5 to 

18 years of age.1,2 Real-world evaluations have 
shown the BNT162b2 vaccine to be highly effec-
tive at reducing the risk of hospitalization and 
death from coronavirus disease 2019 (Covid-19) 
among adolescents 12 to 18 years of age, but data 
on its effectiveness among children 5 to 11 years 
of age are limited.3-8 Moreover, the studies involv-
ing adolescents have been limited to measuring 
effectiveness for approximately 3 months after 
vaccination, and they preceded circulation of the 
B.1.1.529 (omicron) variant of severe acute respi-
ratory syndrome coronavirus 2 (SARS-CoV-2). Stud-
ies in adult populations indicate that the effec-
tiveness of two vaccine doses against Covid-19 
wanes and is lower against the omicron variant 
than against the B.1.617.2 (delta) variant.9-11

The durability of protection against severe 
Covid-19 after full vaccination (i.e., after receipt 
of two doses of BNT162b2) is uncertain but is 
important to understand as time since vaccination 
increases. Furthermore, the recent emergence of 
the omicron variant, against which the neutral-
ization efficiency of BNT162b2 is reduced, coupled 
with increases in Covid-19 hospitalizations among 
children, has prompted concerns about immune 
evasion.12 In this analysis, we examined the du-
ration of protection among adolescents 12 to 18 
years of age during the delta-predominant period, 
as well as protection against omicron variant–
associated hospitalizations among children and 
adolescents 5 to 18 years of age. We also evaluated 
the effectiveness of two doses of BNT162b2 vac-
cine against Covid-19 leading to hospitalization 
and against Covid-19 leading to receipt of life-
supporting interventions or to death among ado-
lescents 12 to 18 years of age during the period 
from July 1, 2021, through February 17, 2022, in 
the United States.

Me thods

Study Design

We used a case–control, test-negative design to 
assess vaccine effectiveness against Covid-19 lead-
ing to hospitalization and against critical Covid-19 
(i.e., leading to life-supporting interventions or 
death). In this design, vaccine effectiveness is 
estimated by comparing the odds of antecedent 
vaccination among hospitalized case patients who 
have laboratory-confirmed Covid-19 and control 

patients without Covid-19.13-17 The dates of emer-
gency use authorization for BNT162b2 varied 
among the age groups of 16 to 18 years (Decem-
ber 2020), 12 to 15 years (May 2021), and 5 to 11 
years (October 2021). Because the time since 
vaccination was longer among adolescents 12 to 
18 years of age than in the other age groups, we 
assessed duration of protection by comparing 
effectiveness from 2 to 22 weeks and more than 
23 weeks after full vaccination among patients 
admitted to the hospital during the delta-predom-
inant period (defined as July 1, 2021, to December 
18, 2021) or during the period of omicron-vari-
ant circulation (defined as December 19, 2021, 
to February 17, 2022).11,18-20 For the age group of 
5 to 11 years, estimation of effectiveness was 
possible only during the omicron period because 
vaccination had only recently been approved for 
this age group.

The surveillance protocol, available with the 
full text of this article at NEJM.org, was reviewed 
by the Centers for Disease Control and Preven-
tion (CDC) and other participating institutions 
and was determined to be public health surveil-
lance and not subject to informed-consent re-
quirements; this review was conducted in accor-
dance with applicable federal laws and CDC 
policy.21 The authors vouch for the accuracy and 
completeness of the data and for the fidelity of 
the study to the protocol.

Study Population

Participants included in this study were identified 
through active surveillance for Covid-19–asso-
ciated hospitalizations in 31 pediatric hospitals 
across 23 states in the CDC-funded Overcoming 
Covid-19 Network.4,22 Case patients were identi-
fied through review of hospital admission logs 
or electronic medical records and included those 
hospitalized with Covid-19 as the primary rea-
son for admission or with a clinical syndrome 
consistent with acute Covid-19 (one or more of the 
following: fever, cough, shortness of breath, loss 
of taste, loss of smell, gastrointestinal symptoms, 
receipt of respiratory support, or new pulmonary 
findings on chest imaging). All case patients 
had to have had a positive SARS-CoV-2 reverse-
transcriptase–polymerase-chain-reaction (RT-PCR) 
or antigen test result within 10 days after symp-
tom onset or within 72 hours after hospital ad-
mission.

We classified control patients as hospitalized 
patients with a negative SARS-CoV-2 RT-PCR or 
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antigen test result, with or without Covid-19–
associated symptoms.4,5 Each matched control pa-
tient was selected from among the patients who 
were hospitalized within the same institution as 
the case patient, were in the same age category 
as the case patient (5 to 11 years, 12 to 15 years, 
or 16 to 18 years), and were hospitalized within 
4 weeks before or after the date of admission for 
the case patient.

We excluded patients who received the SARS-
CoV-2 test result more than 10 days after illness 
onset or more than 72 hours after the admission 
date, those who were partially vaccinated, those 
who were vaccinated 0 to 13 days before symptom 
onset, those whose vaccination status was un-
known, and those who had received the mRNA-
1273 (Moderna) or Ad26.COV2.S (Johnson & 
Johnson–Janssen) vaccine, neither of which was 
authorized for adolescents younger than 18 years 
of age during the study period. Patients admitted 
for reasons not related to Covid-19 (e.g., trauma 
or suicide attempt) who had a positive SARS-CoV-2 
test during admission were identified by the en-
rolling site and excluded from the analysis. Pa-
tients who had received a third dose of BNT162b2 
were also excluded from the analytic data set 
because the sample size (12 case patients and 30 
control patients) was insufficient for an evalua-
tion of booster-dose protection.

Data Collection

Demographic characteristics, clinical information 
about the current illness, and SARS-CoV-2 testing 
history were obtained through interviews with 
the patients’ parents or guardians and review of 
electronic medical records. Parents or guardians 
were asked about Covid-19 vaccination history, 
including vaccination dates, the number of doses 
of vaccine, whether the most recent dose occurred 
in the last 14 days, the location where vaccina-
tion occurred, the vaccine manufacturer, and the 
availability of a Covid-19 vaccination card. Study 
personnel searched state immunization informa-
tion systems, electronic medical records, and other 
sources (including documentation from pediatri-
cians) to verify reported or unknown vaccination 
status.

Vaccination Status

For this analysis, patients were considered to be 
vaccinated against Covid-19 on the basis of source 
documentation or plausible reporting by the pa-
tient’s parents or guardians if vaccination dates 

and location were provided at the time of the 
interview. Patients were categorized as unvacci-
nated if BNT162b2 had not been received before 
illness onset and were categorized as fully vac-
cinated if the second dose of BNT162b2 had 
been administered at least 14 days before illness 
onset.

Characterization of Covid-19 Severity

To evaluate vaccine protection against a gradient 
of disease severity, we distinguished patients with 
critical Covid-19 (i.e., Covid-19 leading to life-
supporting interventions or death) during their 
hospital stay. Life-supporting interventions were 
defined as noninvasive mechanical ventilation 
(bilevel positive airway pressure or continuous 
positive airway pressure), invasive mechanical ven-
tilation, vasoactive infusions, or extracorporeal 
membrane oxygenation during the hospital stay.

Statistical Analysis

Vaccine effectiveness against Covid-19–associated 
hospitalization was estimated with the use of lo-
gistic regression, comparing odds ratios of ante-
cedent vaccination (fully vaccinated vs. unvacci-
nated) in case patients as compared with controls 
with the following equation: vaccine effective-
ness = 100 × (1 − odds ratio) (Tables S1, S2, and S3 
and the Supplementary Methods section in the 
Supplementary Appendix, available at NEJM.org). 
We adjusted models a priori for U.S. Census re-
gion, calendar time of admission (biweekly in-
tervals), age, sex, and race and ethnic group.4,15,23 
Using a change-in-estimate approach, we as-
sessed other potential confounding factors (the 
presence of any underlying health conditions, 
specific underlying conditions, and the score on 
the Social Vulnerability Index) that were not in-
cluded in the final models because these factors 
did not change the odds ratio for vaccination by 
more than 5%.15,24 We also adjusted the standard 
error for clustering according to hospital, an analy-
sis that did not substantially alter the results. 
Time-varying vaccine effectiveness models (a pri-
ori) were then constructed by adding a categori-
cal term (2 to 22 weeks vs. >22 weeks, dichoto-
mized on the basis of the median time since 
vaccination among case patients) for interval from 
receipt of the second vaccine dose and illness 
onset.18,20 Unvaccinated patients were assigned a 
value of 0 weeks since vaccination.

To assess vaccine effectiveness against a gra-
dient of disease severity, we conducted analyses 
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of subgroups defined according to receipt of life-
supporting interventions or death in the hospital, 
with separately constructed models. In addition, 
models evaluating vaccine effectiveness during 
the delta period and the omicron period were gen-
erated for adolescents 12 to 18 years of age who 
were age-eligible for vaccination and had suffi-
cient vaccination uptake during both periods. For 
children 5 to 11 years of age, vaccine effective-
ness was calculated only for the omicron period, 
since these children were not eligible for vacci-
nation until October 29, 2021. Subgroup analyses 
of time-varying vaccine effectiveness and severity 
were not possible for children 5 to 11 years of age 
because of sample-size limitations.

The widths of the confidence intervals were not 
adjusted for multiplicity, and therefore the intervals 
should not be used to infer vaccine effectiveness 
for the subgroup analyses. Statistical analyses were 
conducted with R software, version 4.0.2 (R Foun-

dation for Statistical Computing), and SAS soft-
ware, version 9.4 (SAS Institute).

R esult s

Characteristics of the Patients

Among the 3234 eligible patients enrolled during 
the period from July 1, 2021, to February 17, 2022, 
a total of 422 (13%) were excluded (Fig. 1). Our 
analysis involving adolescents included 918 case 
patients and 1357 control patients who were be-
tween 12 and 18 years of age and were admitted 
to the hospital during the delta period (684 case 
patients) or omicron period (234 case patients). 
Among these case patients, the median age was 
16 years, and 78% had at least one underlying 
health condition (Table 1). Among control patients, 
the median age was 15 years, and 67% had at 
least one underlying condition. Among the 918 
adolescent case patients, 122 (13%) were fully 
vaccinated and 796 (87%) were unvaccinated. In 
contrast, among the 1357 adolescent control pa-
tients, 542 (40%) were fully vaccinated and 815 
(60%) were unvaccinated.

We enrolled 267 case patients and 270 control 
patients who were children 5 to 11 years of age, 
all whom were admitted during the omicron pe-
riod. Among case patients in this age group, the 
median age was 8 years, and 82% had at least one 
underlying health condition. Among the control 
patients, the median age was 8 years, and 73% 
had at least one underlying condition. Among the 
267 case patients, 20 (7%) were fully vaccinated 
and 247 (93%) were unvaccinated (Table 1). Among 
270 control patients, 50 (19%) were fully vaccinated 
and 220 (81%) were unvaccinated.

Clinical Severity of Covid-19 Cases

Among the 1185 case patients overall, 291 (25%) 
had critical Covid-19, including 14 who died. 
Among the 918 case patients who were 12 to 18 
years of age, 249 (27%) had critical Covid-19, 
including 22 (2%) patients who received extra-
corporeal membrane oxygenation and 13 (1%) who 
died (Table 2). Among the 249 adolescents with 
critical Covid-19, 232 (93%) were unvaccinated.

Among the 267 children 5 to 11 years of age 
with Covid-19, 42 (16%) had critical Covid-19, in-
cluding 2 patients who received extracorporeal 
membrane oxygenation and 1 who died. Among 
the 42 children 5 to 11 years of age with critical 
Covid-19, 38 (90%) were unvaccinated.

Figure 1. Study Enrollment and Outcomes (July 1, 2021–February 17, 2022).

Covid-19 denotes coronavirus disease 2019.

2812 Were included in analyses for effective-
ness of two doses of BNT162b2
vaccine against hospitalization for
Covid-19

734 (26%) Were fully vaccinated
2078 (74%) Were unvaccinated

3234 Patients were admitted between
July 1, 2021, and February 17, 2022

422 Were excluded
60 Received vaccine 0–13

days before illness onset
101 Were admitted for reasons

not related to Covid-19
22 Were tested >10 days after

onset or more than 72 hr 
after hospitalization

13 Received mRNA-1273 or
Ad26.COV2.S vaccine

11 Had unknown vaccination
status

173 Were partially vaccinated
with BNT162b2 vaccine

42 Received dose 3 of
BNT162b2 vaccine ≥14 
days before onset of illness

1185 Case patients were hospitalized
with Covid-19

142 (12%) Were fully vaccinated
1043 (88%) Were unvaccinated

1627 Controls were hospitalized
with non–Covid-19 illness

592 (36%) Were fully vaccinated
1035 (64%) Were unvaccinated

The New England Journal of Medicine 
Downloaded from nejm.org at CCSS CAJA COSTARRICENSE DE SEGURO SOCIAL BINASSS on May 24, 2022. For personal use only. No other uses without permission. 

 Copyright © 2022 Massachusetts Medical Society. All rights reserved. 



n engl j med 386;20  nejm.org  May 19, 2022 1903

BNT162b2 Protection in Children and Adolescents

Vaccine Effectiveness during Circulation  
of the Delta and Omicron Variants

Vaccine effectiveness during the delta and omi-
cron periods combined was similar in the group 
of patients who were 12 to 15 years of age and 
the group of patients who were 16 to 18 years of 
age (83% [95% CI, 77 to 88] and 82% [95% CI, 
74 to 88], respectively) (Fig. 2). Effectiveness against 
Covid-19–associated hospitalization among adoles-
cents 12 to 18 years of age was higher during the 
delta period than during the omicron period (92% 
[95% CI, 89 to 95] vs. 40% [95% CI, 9 to 60]).

In the analysis in which time since vaccina-
tion was taken into account, vaccine effectiveness 
against hospitalization for Covid-19 during the 
delta period among adolescents 12 to 18 years of 
age was 93% (95% CI, 89 to 95) during the 2 to 
22 weeks after full vaccination and 92% (95% CI, 
80 to 97) in the 23 to 44 weeks after full vaccina-
tion. In contrast, during the omicron period, 
vaccine effectiveness against hospitalization for 
Covid-19 was similar during the 2 to 22 weeks 
and 23 to 44 weeks after full vaccination (43% 
[95% CI, −1 to 68] and 38% [95% CI, −3 to 62], 
respectively).

Among children 5 to 11 years of age, vaccine 
effectiveness was 68% (95% CI, 42 to 82) against 
Covid-19–associated hospitalization during the 
omicron period. The interval from vaccination to 
Covid-19 hospitalization during the omicron pe-
riod was longer among participants 12 to 18 years 
of age than among those 5 to 11 years of age 
(median, 162 days vs. 34 days).

Vaccine Effectiveness According to Disease 
Severity among Adolescents

During the delta period, vaccine effectiveness 
against critical Covid-19 among adolescents 12 
to 18 years of age was 96% (95% CI, 90 to 98), as 
compared with 91% (95% CI, 86 to 94) against 
hospitalization without life support. During the 
omicron period, vaccine effectiveness was 79% 
(95% CI, 51 to 91) against critical Covid-19, as 
compared with 20% (95% CI, −25 to 49) against 
noncritical Covid-19 (Fig. 3). Sample sizes were 
insufficient for subgroup analysis involving chil-
dren 5 to 11 years of age.

Discussion

In a multicenter network made up of 31 pediat-
ric hospitals covering 23 states, in which 1185 

hospitalized case patients with Covid-19 who 
were 5 to 18 years of age and 1627 control pa-
tients of similar age without Covid-19 were en-
rolled during the period from July 2021 through 
February 2022, the effectiveness of two doses of 
the BNT162b2 vaccine against hospitalization 
for Covid-19 was sustained through the period 
of delta-variant circulation. However, during the 
omicron period, the effectiveness of two doses of 
BNT162b2 against hospitalization for Covid-19 
decreased to 40% among adolescents 12 to 18 
years of age, with similar point estimates of ef-
fectiveness among those in whom Covid-19 de-
veloped within 2 to 22 weeks after vaccination 
(43%; 95% CI, −1 to 68) or at least 23 weeks after 
vaccination (38%; 95% CI, −3 to 62). Among ado-
lescents, the estimated effectiveness against omi-
cron-related critical illness was 79% (95% CI, 51 
to 91), as compared with 20% (95% CI, −25 to 
49) against hospitalization for less-severe ill-
ness. For children 5 to 11 years of age, who had 
only recently been authorized to receive the vac-
cine and on average had been vaccinated 1 month 
earlier (median, 34 days), vaccination reduced the 
risk of hospitalization for Covid-19 during the 
period of omicron circulation by 68%.

Several studies have shown that the BNT162b2 
vaccine was highly effective at reducing the risk 
of hospitalization and life-threatening illness in 
adolescents during the delta period,3-7,17 but data 
on duration of protection, protection against 
omicron, and protection among children 5 to 11 
years of age have been limited. A recent study 
showed a decline in effectiveness against emer-
gency department and urgent care Covid-19 vis-
its among adolescents 12 to 18 years of age, but 
effectiveness improved with a booster dose among 
those 16 to 17 years of age.8 The study was not 
powered to assess effectiveness against hospital-
ization for Covid-19 during the omicron period 
alone. In adult populations, the protection con-
ferred by two vaccine doses against Covid-19 wanes 
(more against milder infection than against se-
vere disease) and is lower for omicron than for 
delta.9-11 However, a booster dose increases pro-
tection, including protection against omicron.

In our analysis involving adolescents 12 to 18 
years of age, during the period of delta-variant 
circulation in the United States, we did not find 
a decline in protection from two BNT162b2 vac-
cine doses against hospitalization for Covid-19 
for more than 6 months after vaccination. In con-
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trast, effectiveness declined during the omicron 
period. The lower effectiveness among adolescents 
12 to 18 years of age was temporally associated 
with both a longer time since vaccination and the 
emergence of the omicron variant. However, the 
sustained protection in the analysis according to 
time since vaccination during the delta and omi-
cron periods among adolescents 12 to 18 years 
of age, with an overall lower effectiveness during 
the omicron period, suggests that evasion of im-
munity contributed more to the decline in pro-
tection than waning immunity. During the omi-
cron period, effectiveness was also relatively lower 
among children 5 to 11 years of age than was ex-
pected on the basis of an efficacy of 91% against 
infection, which was observed in a randomized, 
controlled trial before the omicron variant 
emerged.25 Reduced neutralization efficiency of 
the BNT162b2 vaccine against the recently emerged 
omicron variant has been observed.12,26 Ongoing 
surveillance and future analyses of time since 
vaccination as more omicron-associated hospi-
talizations accumulate will help to address wheth-
er protection against severe disease is sustained 
during the omicron period. Evaluations of vac-
cine effectiveness can also address whether ob-
served declines are related to waning protection 
that would be bolstered by booster doses of 
current vaccines (or increasing antigen content) 
or are instead related to immune evasion, which 
might require other strategies, such as updates 
to the vaccine strain.

Our study provides strong evidence for the 
benefits of vaccination in preventing the most 
severe forms of disease related to the delta and 
omicron variants in children and adolescents. 
During the omicron period, vaccine protection 
among adolescents 12 to 18 years of age was 
higher against critical illness (79%) than against 
noncritical illness (20%). Breakthrough infections 
can occur in persons who have been vaccinated 
against respiratory viruses such as SARS-CoV-2 
and influenza because sterilizing immunity 
providing lifelong protection against infection 
is untenable; variants can emerge against which 
vaccine-induced antibodies have reduced neu-
tralization efficiency, and preexisting antibodies 
wane with time.27,28 However, these breakthrough 
infections would be expected to invoke memory 
B- and T-cell responses, which can limit the pro-
gression of disease.29-31 Our findings support the 
premise that vaccination-induced immunity at-Ta
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tenuated Covid-19 disease severity without fully 
eliminating the risk of breakthrough infections 
in vaccinated children and adolescents. Although 
no such previous data are available for children, 
studies evaluating Covid-19 in vaccinated as com-
pared with unvaccinated adults have shown simi-
lar disease attenuation.10,32 With waning protec-
tion against infection and recurrent emergence 
of variants that evade immunity, ongoing moni-

toring is necessary to ensure that Covid-19 vac-
cines provide sustained attenuation of illness 
severity and prevent life-threatening disease.

Our analysis has some limitations. We esti-
mated effectiveness only for the BNT162b2 vac-
cine, which was widely available for adolescents 12 
to 18 years of age in the United States. Because of 
the recent authorization of the BNT162b2 vaccine 
for children 5 to 11 years of age in the United 

Figure 2. Effectiveness of the BNT162b2 Vaccine against Hospitalization for Covid-19, Stratified According to Age and Variant.

The delta-predominant period was defined as July 1, 2021, through December 18, 2021. The omicron-predominant period was defined 
as December 19, 2021, to February 17, 2022. For children 5 to 11 years of age, evaluation was limited to the omicron period because of 
the recent introduction of vaccination in this group (on October 29, 2021). For the subgroup analysis of time since vaccination, 4 case 
patients were not included because of missing dates of vaccination. Vaccine effectiveness was calculated as (1 − adjusted odds ratio) × 100, 
where the odds ratio is the odds of vaccination in case patients as compared with controls.
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Figure 3. Effectiveness of the BNT162b2 Vaccine against Hospitalization for Critical as Compared with Noncritical Covid-19 in Adolescents 
12 to 18 Years of Age, Stratified According to Variant.

Numbers were insufficient to stratify the analysis according to disease severity among children 5 to 11 years of age. In this analysis, only 
subgroups of case patients were based on disease severity; the entire control group (regardless of disease severity) served as the basis 
for comparison. Critical Covid-19 was defined as Covid-19 leading to life support (i.e., noninvasive mechanical ventilation [bilevel posi-
tive airway pressure or continuous positive airway pressure] or invasive mechanical ventilation, vasoactive infusions, or extracorporeal 
membrane oxygenation) or death. Information on this outcome was missing for 8 case patients admitted during the omicron period. 
Vaccine effectiveness was calculated as (1 − adjusted odds ratio) × 100, where the odds ratio is the odds of vaccination in case patients 
as compared with controls.
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States, the sample and the duration of follow-up 
since full vaccination were limited. As the pan-
demic evolves, additional analyses with longer du-
rations of follow-up since vaccination will be 
important to assess the durability of protection 
against Covid-19–associated hospitalization, criti-
cal illness, and death. Misclassification due to re-
duced sensitivity of the SARS-CoV-2 assay cannot 
be ruled out, especially because the use of antigen 
assays was permitted, although in most case pa-
tients (94%) Covid-19 was diagnosed by RT-PCR. 
Finally, we could not evaluate vaccine effectiveness 
after a booster dose because eligibility for booster 
doses was not expanded to include adolescents 
12 to 15 years of age until January 2022, and only 
a small number of patients received a booster dose 
during the surveillance period in this analysis.

The effectiveness of two doses of BNT162b2 
against any hospitalization for Covid-19 was 

lower during the omicron period than during 
the delta period in adolescents 12 to 18 years of 
age, but vaccination prevented most life-threat-
ening Covid-19 in both periods. Vaccination also 
reduced the risk of hospitalization for Covid-19 
among children 5 to 11 years of age by two 
thirds during the omicron period, and most 
children with critical Covid-19 were unvaccinat-
ed. Continued monitoring of vaccine effective-
ness against severe Covid-19 will be important 
to inform vaccination strategies as the time since 
vaccination increases or if new SARS-CoV-2 vari-
ants emerge.

The findings and conclusions in this report are those of the 
authors and do not necessarily represent the official position of 
the Centers for Disease Control and Prevention.
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