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Background

These are the annexes to the Interim recommendations for use of the Pfizer—BioNTech vaccine BNT162b2vaccine.

Annexes 1-8 contain tables that summarize the grading of recommendations, assessment, development and
evaluations (GRADE). Annexes 9-12 contain the SAGE evidence-to-recommendation framework tables (ETR
tables). The ETR tables are based on the DECIDE Work Package 5: Strategies for communicating evidence to
inform decisions about health system and public health interventions. Evidence to a recommendation (for use by
a guideline panel) (www.decide-collaboration.eu/, accessed 5 November 2021).
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Annexes to the recommendations for use of the Pfizer-BioNTech vaccine BNT162b2 against COVID-19

Annex 1. GRADE table: Efficacy of BNT162b2 vaccine in adults

Population:
Intervention:
Comparison:

Outcome:

Adults (aged 16-55 years)
Two doses of BNT162b2 vaccine
Placebo/active control

COVID-19 (PCR-confirmed)

What is the efficacy of two doses of BNT162b2 vaccine compared with placebo/active control in preventing
PCR-confirmed COVID-19 in adults (aged 16-55 years)?

Rating Adjustment to rating
No. of studies/starting rating® 1/ RCT (1, 2) 4
Limitation in study .
design® Not serious 0
Factors Inconsistency Not serious 0
decreasing
: Indirectness Not serious 0
confidence
Imprecision Not serious 0
S Publication bias Not serious 0
=
§ Large effect Not applicable | 0
2 Factors )
< | increasing | Dose-response Not applicable | 0
>
= | confidence | Antagonistic bias ;
<
C:)* and confounding Not applicable | 0
Final numerical rating of quality of evidence 4
Evidence supports a high level of confidence
Statement on quality of evidence that the true effect lies close to the estimate of
- the effect on the health outcome (level 4).
o
g ) We are very confident that 2 doses of BNT162b2
£ S Conclusion vaccine are efficacious in preventing PCR-
g I confirmed COVID-19 in adults (aged 16-55 years)
0 i up to approx. 2 months following immunization.

2 High vaccine effectiveness of BNT162b2 has been confirmed in post-introduction observational studies.

b For the risk-of-bias assessments using the revised Cochrane risk-of-bias tool for randomized trials (RoB 2), please see:
www.covid-nma.com/vaccines.
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Annex 2. GRADE table: Safety of BNT162b2 vaccine in adults

Population:
Intervention:
Comparison:

Outcome:

Adults (aged 16-55 years)

Placebo/active control

One or two doses of BNT162b2 vaccine

Serious adverse events following immunization

What is the risk of serious adverse events following BNT162b2 vaccination compared with placebo/active
control in adults (aged 16-55 years)?

Rating Adjustment to rating
No. of studies/starting rating 2/ RCT (1-3)2 4
Limitation in study .
design® Not serious 0
Inconsistency Not serious 0
Factors
decreasin . .
confidencg Indirectness Not serious 0
Imprecision Not serious 0
S Publication bias Not serious 0
(S
§ Large effect Not applicable | 0
9 | Factors .
(]
i increasing Dose-response Not applicable | 0
= confidence Antagonistic bias Not applicable | 0
8* and confounding PP
Final numerical rating of quality of evidence 4
Evidence supports a high level of confidence
Statement on quality of evidence that the true effect lies close to the estimate of
the effect on the health outcome (level 4).
(%]
= We are confident that the risk of serious adverse
S events following 1 or 2 doses of BNT162b2 vaccine
L% in adults (aged 16-55 years) is low. A very rare, but
e significantly elevated risk of myocarditis/pericarditis
> | Conclusion has been reported after mRNA COVID-19 vaccine
@ use. These cases occurred more often in younger
g men (16-24 years of age) and after the second dose
a of the vaccine, typically within few days after

vaccination.

2 Post-licensure data have identified a very rare but increased risk of myocarditis and pericarditis, mainly in male individuals
who received COVID-19 mRNA vaccines.

b For the risk-of-bias assessments using the revised Cochrane risk-of-bias tool for randomized trials (RoB 2), please see:
www.covid-nma.com/vaccines.
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Annex 3. GRADE table: Efficacy of BNT162b2 vaccine in older adults

Population: Older adults (aged >55 years)
Intervention: Two doses of BNT162b2 vaccine
Comparison: Placebo/active control

Outcome: COVID-19 (PCR-confirmed)

What is the efficacy of two doses of BNT162b2 vaccine compared with placebo/active control in preventing

PCR-confirmed COVID-19 in older adults (aged >55 years)?

Rating Adjustment to rating
No. of studies/starting rating® 1/ RCT (1, 2) 4
Limitation in study :
design® Not serious 0
Inconsistency Not serious 0
Factors
decreasin . .
confidencg Indirectness Not serious 0
Imprecision Not serious 0
S Publication bias Not serious 0
(S
@ Large effect Not applicable | 0
9 | Factors .
(]
i increasing Dose-response Not applicable | 0
= confidence Antagonistic bias Not applicable | 0
8’ and confounding PP
Final numerical rating of quality of evidence 4
Evidence supports a high level of confidence
Statement on quality of evidence that the true effect lies close to the estimate of
© the effect on the health outcome (level 4).
)
@ é’» We are confident that 2 doses of BNT162b2 vaccine
E £ . are efficacious in preventing PCR-confirmed
€ T| Conclusion ;
SE= COVID-19 in older adults (aged >55 years) up to
o L approx. 2 months following immunization.

2 High vaccine effectiveness of BNT162b2 has been confirmed in post-introduction observational studies.
b For the risk-of-bias assessments using the revised Cochrane risk-of-bias tool for randomized trials (RoB 2), please see:

www.covid-nma.com/vaccines.



http://www.covid-nma.com/vaccines

Annexes to the recommendations for use of the Pfizer-BioNTech vaccine BNT162b2 against COVID-19

Annex 4. GRADE table: Safety of BNT162b2 vaccine in older adults

Population: Older adults (aged >55 years)

Intervention: One or two doses of BNT162b2 vaccine
Comparison: Placebo/active control

Outcome: Serious adverse events following immunization

What is the risk of serious adverse events following BNT162b2 vaccination compared with placebo/active
control in older adults (aged >55 years)?

Rating Adjustment to rating
No. of studies/starting rating 2/ RCT (1-3) 4
Limitation in study .
design® Not serious 0
Inconsistency Not serious 0
Factors
decreasin . .
confidencg Indirectness Not serious 0
Imprecision Not serious 0
Publication bias Not serious 0
3 Large effect Not . 0
5 applicable
& | Factors N
2 - : ot
9 | increasing | Dose-response licabl 0
i confidence applicable
= Antagonistic bias Not
] : . 0
= and confounding applicable
Final numerical rating of quality of evidence 4
Evidence supports a high level of confidence that
© Statement on quality of evidence the true effect lies close to the estimate of the
g » effect on the health outcome (level 4).
()]
E% We are confident that the risk of serious adverse
S £ | Conclusion events following 1 or 2 doses of BNT162b2 vaccine in
ot older adults (aged >55 years) is low.

a8 For the risk-of-bias assessments using the revised Cochrane risk-of-bias tool for randomized trials (RoB 2), please see:
www.covid-nma.com/vaccines.
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Annex 5. GRADE table: Efficacy of BNT162b2 vaccine in individuals with underlying conditions

Population: Individuals with comorbidities or health states that increase risk for severe COVID-19
Intervention: Two doses of BNT162b2 vaccine

Comparison: Placebo/active control

Qutcome: COVID-19 (PCR-confirmed)

What is the efficacy of two doses of BNT162b2 vaccine compared with placebo/active control in preventing
PCR-confirmed COVID-19 in individuals with comorbidities or health states that increase risk for severe
COVID-19?

Rating Adjustment to rating
No. of studies/starting rating® 1/RCT(1,2,4)° |4
Ialm!tatlcon in study Not serious: 0
esign

Factors Inconsistency Not serious
decreasing . irectness Not serious®

. confidence

= Imprecision Serious® -1

§ Publication bias Not serious

§ ’ Large effect Not applicable

| [Pk Dose-response Not applicable

> increasing <iic b

T confidence Antagonistic bias .

C:)* and confounding Not applicable 0
Final numerical rating of quality of evidence 3

Evidence supports a moderate level of
confidence that the true effect lies close to the
estimate of the effect on the health outcome
(level 3).

Statement on quality of evidence

We are moderately confident that 2 doses of
BNT162b2 vaccine are efficacious in preventing
PCR-confirmed COVID-19 in individuals with
comorbidities or health states that increase risk for
severe COVID-19 as included in the clinical trial up
to approx. 2 months following immunization. Data
suggests that individuals with moderately to
Conclusion severely compromised immune systems, such
people living with organ or stem cell transplants,
blood cancer, certain autoimmune disease and
treatment with specific immunosuppressive
medications, may not mount the same level of
immunity following a regular 2-dose vaccination
schedule compared to people who are not
immunocompromised.

Summary of Findings

2 High vaccine effectiveness of BNT162b2 has been confirmed in post-introduction observational studies.

b Observational data has been generated on vaccine effectiveness in specific subpopulations.

¢ For the risk-of-bias assessments using the revised Cochrane risk-of-bias tool for randomized trials (RoB 2), please see:
Www.covid-nma.com/vaccines.

4 The phase 3 trial excluded pregnant and breastfeeding women, and persons who were immunocompromised. Around 46%
of the trial population were either obese or affected by comorbidities. Additional studies in pregnant and lactating women with
regard to the COVID-19 mRNA vaccines (BNT162b2 or mRNA-1273) were conducted and data generated demonstrating
immunogenicity in these populations.

& Missing effect estimates in certain subpopulations and data in immunocompromised individuals were considered as
limitations that led to downgrading of the evidence.
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Annex 6. GRADE table: Safety of BNT162b2 vaccine in individuals with underlying conditions

Population: Individuals with comorbidities or health states that increase risk for severe COVID-19
Intervention: One or two doses of BNT162b2 vaccine

Comparison: Placebo/active control

Outcome: Serious adverse events following immunization

What is the risk of serious adverse events following BNT162b2 vaccination compared with placebo/active
control in individuals with comorbidities or health states that increase risk for severe COVID-19?

Rating Adjustment to rating
No. of studies/starting rating 1/RCT (1,2,5) | 4
Limitation in study .
design® Not serious 0
Inconsistency Not serious 0
Factors
decreasing . . b
confidence | Indirectness Not serious 0
Imprecision Serious® -1
S Publication bias Not serious 0
=
§ Large effect Not applicable | 0
9 | Factors .
(]
i increasing Dose-response Not applicable | 0
= confidence Antagonistic bias Not applicable | 0
8* and confounding PP
Final numerical rating of quality of evidence 3
Evidence supports a moderate level of
g ] confidence that the true effect lies close to the
S O EWEL o e ensE estimate of the effect on the health outcome
© (level 3).
i) ) . .
5} =2 We are moderately confident that the risk of serious
E 35| conclusion adverse events in individuals with comorbidities or
SE= health states that increase risk for severe COVID-19
o L following 1 or 2 doses of BNT162b2 vaccine is low.

2 For the risk-of-bias assessments using the revised Cochrane risk-of-bias tool for randomized trials (RoB 2), please see:

www.covid-nma.com/vaccines.

b The phase 3 trial excluded pregnant and breastfeeding women, and persons who were immunocompromised. Around 46%
of the trial population were either obese or affected by comorbidities. Additional studies in pregnant and lactating women with
regard to the COVID-19 mRNA vaccines (BNT162b2 or mRNA-1273) were conducted and data generated demonstrating a

good safety profile in these populations.

¢ Missing safety data in certain subpopulations and data in immunocompromised individuals were considered as limitations

that led to downgrading of the evidence.
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Annex 7. GRADE table: Efficacy of BNT162b2 vaccine in children (12-15 years)

Population:
Intervention:
Comparison:

Outcome:

Children (aged 12-15 years)
Two doses of BNT162b2 vaccine
Placebo/active control

COVID-19 (PCR-confirmed)

What is the efficacy of two doses of BNT162b2 vaccine compared with placebo/active control in preventing
PCR-confirmed COVID-19 in children (aged 12-15 years)?

Rating Adjustment to rating
No. of studies/starting rating® 1/ RCT (6-8) 4
Limitation in study :
design® Not serious 0
Eactors Inconsistency Not serious 0
decreasing | | gjrectness Not serious 0
confidence
= Imprecision Not serious 0
()
E Publication bias Not serious 0
(%] .
@ Large effect Not applicable | 0
(]
o | e Dose-response Not applicable | 0
> | increasing -
T | confidence | Antagonistic bias .
8’ and confounding Not applicable | 0
Final numerical rating of quality of evidence 4
Evidence supports a high level of confidence
«» | Statement on quality of evidence that the true effect lies close to the estimate of
= the effect on the health outcome (level 4).
=
i
re) We are confident that 2 doses of BNT162b2 vaccine
> Conclusi are efficacious in preventing PCR-confirmed
g onciusion COVID-19 in children (aged 12-15 years) up to
= approx. 2 months following immunization.
>
N

2 Vaccine efficacy against any COVID-19 disease severity 7 days after dose 2 was 100% (95%Cl: 75.3-100%).

b For the risk-of-bias assessments using the revised Cochrane risk-of-bias tool for randomized trials (RoB 2), please see:
www.covid-nma.com/vaccines.
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Annex 8. GRADE table: Safety of BNT162b2 vaccine in children (1215 years)

Population:
Intervention:
Comparison:

Outcome:

Children (aged 12-15 years)

Placebo/active control

One or two doses of BNT162b2 vaccine

Serious adverse events following immunization

What is the risk of serious adverse events following BNT162b2 vaccination compared with placebo/active
control in children (aged 12-15 years)?

Rating Adjustment to rating
No. of studies/starting rating 1/ RCT (6-8) 4
Limitation in study L b
design? Serious 1
Inconsistency Not serious 0
Factors
decreasing . .
confidence | Indirectness Not serious 0
Imprecision Not serious® 0
S Publication bias Not serious 0
=
§ Large effect Not applicable | 0
9 | Factors .
(]
i increasing Dose-response Not applicable | 0
= confidence Antagonistic bias Not applicable | 0
8* and confounding PP
Final numerical rating of quality of evidence 3
Evidence supports a moderate level of
g g confidence that the true effect lies close to the
S O EWEL o e ensE estimate of the effect on the health outcome
(level 2).
@ We have a moderate level of confidence in the
= quality of evidence that the risk of serious adverse
S events in children (aged 12-15 years) following 1 or
L% 2 doses of BNT162b2 vaccine is low. A very rare,
5 | conclusion but significantly elevated risk of
> myocarditis/pericarditis has been reported recently
© after mRNA COVID-19 vaccine use. These cases
g occurred more often in male than in female
3 adolescents and after the second dose of the

vaccine, typically within few days after vaccination.

2 For the risk-of-bias assessments using the revised Cochrane risk-of-bias tool for randomized trials (RoB 2), please see:
Www.covid-nma.com/vaccines.

b Not adequately powered to detect rare adverse events. These may emerge only when large populations have been vaccinated.

¢ The clinical trials had limited estimates around safety outcomes as the number of serious adverse events occurring during the
observation period were 0.4% (5/1131) in the vaccinated group and 0.2% (2/1129) in the comparison group. Post-licensure
surveillance and observational safety data support the very low risk of serious adverse events following immunization.

-10-
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Annex 9. GRADE table: Efficacy of BNT162b2 vaccine in children (5-11 years)

Population:
Intervention:
Comparison:

Outcome:

Children (aged 5-11 years)
Two doses of BNT162b2 vaccine
Placebo/active control

COVID-19 (PCR-confirmed)

What is the efficacy of two doses of BNT162b2 vaccine compared with placebo/active control in preventing
PCR-confirmed COVID-19 in children (aged 5-11 years)?

Rating Adjustment to rating
No. of studies/starting rating® 1/ RCT (9) 4
Limitation in study .
design® Not serious 0
Eactors Inconsistency Not serious 0
decreasing | gjrecness Not serious 0
confidence
2 Imprecision Not serious 0
Q
E Publication bias Not serious 0
0 .
Q Large effect Not applicable | 0
(]
o | [PEEE Dose-response Not applicable | 0
> increasing ——
T confidence Antagonistic bias .
8’ and confounding Not applicable | 0
Final numerical rating of quality of evidence 4
Evidence supports a high level of confidence
«» | Statement on quality of evidence that the true effect lies close to the estimate of
= the effect on the health outcome (level 4).
<
=
=
5 We are confident that 2 doses of BNT162b2 vaccine
> Conclusi are efficacious in preventing PCR-confirmed
£ onciusion COVID-19 in children (aged 5-11 years) up to
= approx. 2 months following immunization.
>
)

2 Vaccine efficacy against any COVID-19 disease severity 7 days after dose 2 was 91% (95% CI: 68-98%).

b For the risk-of-bias assessments using the revised Cochrane risk-of-bias tool for randomized trials (RoB 2), please see:
www.covid-nma.com/vaccines.

-11-
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Annex 10. GRADE table: Safety of BNT162b2 vaccine in children (5-11 years)

Population:
Intervention:
Comparison:

Outcome:

Children (aged 5-11 years)

Placebo/active control

One or two doses of BNT162b2 vaccine

Serious adverse events following immunization

What is the risk of serious adverse events following BNT162b2 vaccination compared with placebo/active
control in children (aged 5-11 years)?

Rating Adjustment to rating
No. of studies/starting rating 1/ RCT (9) 4
Limitation in study L b
design? Serious 1
Inconsistency Not serious 0
Factors
decreasin . .
confidencg Indirectness Not serious 0
Imprecision Serious® -1
S Publication bias Not serious 0
=
§ Large effect Not applicable | 0
9 | Factors .
(]
i increasing Dose-response Not applicable | 0
= confidence Antagonistic bias Not applicable | 0
8* and confounding PP
Final numerical rating of quality of evidence 2
Evidence supports alow level of confidence that
Statement on quality of evidence the true effect lies close to the estimate of the
© effect on the health outcome (level 2).
>
] é’» We have low confidence in the quality of evidence
E £ . that the risk of serious adverse events in children
€ T| Conclusion )
a L% (aged 5-11 years) following 1 or 2 doses of

BNT162b2 vaccine is low.

2 For the risk-of-bias assessments using the revised Cochrane risk-of-bias tool for randomized trials (RoB 2), please see:
www.covid-nma.com/vaccines.

b Not adequately powered to detect rare adverse events. These may emerge only when large populations have been vaccinated.

¢ Downgraded for limited estimates around safety outcomes. The number of serious adverse events occurring during the
observation period were 1/1518 (0.1%) in the vaccinated group and 1/750 (0.1%) in the comparison group.

-12-
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Annex 11. GRADE table: Efficacy of BNT162b2 vaccine in children (6 months—4 years)

Population:
Intervention:
Comparison:

Outcome:

Children (aged 6 months— 4 years)
Three doses of BNT162b2 vaccine
Placebo/active control

COVID-19 (PCR-confirmed)

What is the efficacy of three doses of BNT162b2 vaccine compared with placebo/active control in preventing
PCR-confirmed COVID-19 in children (aged 6 month—4 years)?

Rating Adjustment to rating
No. of studies/starting rating 1/ RCT (10) 4
Limitation in study .
design Not serious 0
Eactors Inconsistency Not serious 0
decreasing | gjrecness Serious? -1
confidence
= Imprecision SeriousP -2
Q
E Publication bias Not serious
0 .
Q Large effect Not applicable
(]
o | [PEEE Dose-response Not applicable | 0
> increasing ——
T confidence Antagonistic bias .
8* and confounding Not applicable | 0
Final numerical rating of quality of evidence 1
Evidence supports a very low level of
g g confidence that the true effect lies close to the
@) Sl i el el euldeiee estimate of the effect on the health outcome
= (level 1).
<
=
=
5 We have very low confidence in the quality of
> Conclusi evidence that 3 doses of BNT162b2 vaccine are
g onciusion efficacious in preventing PCR-confirmed COVID-19
IS in children (aged 6 months—4 years).
>
)

@ These descriptive efficacy data are preliminary, as the protocol specified 21 cases have not yet been achieved. Further, there
was a short duration of follow-up of 1.3 months and highly variable dosing intervals between doses 2 and 3. These points were
considered as limitations that led to downgrading of the evidence.
b Vaccine efficacy post Dose 3 cannot be precisely estimated due to the limited number of cases accrued during blinded follow-
up, as reflected in the wide confidence intervals associated with the estimates. This was considered as limitation that led to
downgrading of the evidence

-13-
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Annex 12. GRADE table: Safety of BNT162b2 vaccine in children (6 months—4 years)

Population: Children (aged 6 months— 4 years)
Intervention: One, two or three doses of BNT162b2 vaccine
Comparison: Placebo/active control

Outcome: Serious adverse events following immunization

What is the risk of serious adverse events following BNT162b2 vaccination compared with placebo/active

control in children (aged 6 months— 4 years)?

Rating Adjustment to rating
No. of studies/starting rating 1/ RCT (10) 4
Limitation in study L
design Serious 1
Inconsistency Not serious 0
Factors
decreasin . .
confidencg Indirectness Not serious® -2
Imprecision Not serious 0
S Publication bias Not serious 0
(S
§ Large effect Not applicable | 0
9 | Factors .
(]
i increasing Dose-response Not applicable | 0
= confidence Antagonistic bias Not applicable | 0
8* and confounding PP
Final numerical rating of quality of evidence 1
Evidence supports a very low level of
g g confidence that the true effect lies close to the
S O EWEL o e ensE estimate of the effect on the health outcome
© (level 1).
i) ) . .
S o We have very low confidence in the quality of
E 35| conclusion evidence that the risk of serious adverse events in
SE= children (aged 6 months—4 years) following 1, 2 or 3
o L doses of BNT162b2 vaccine is low.

2 Not adequately powered to detect rare adverse events. These may emerge only when large populations have been vaccinated.
This was considered as limitation that led to downgrading of the evidence

b Downgraded for limitations in follow-up time of clinical trial. The median blinded follow-up time post Dose 3 in the analyses
was only 35 days for participants 6-23 months of age and 40 days for participants 2-4 years of age. This was considered as

limitation that led to downgrading of the evidence

-14-
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Annex 13. SAGE evidence-to-recommendation framework: BNT162b2 vaccine use in adults

Question: Should BNT162b2 vaccine be administered to adults to prevent COVID-19?
Population: Adults (aged 16-55 years)
Intervention: Two doses of BNT162b2 vaccine

Comparison(s): Placebo/active control

Outcome: COVID-19 (PCR-confirmed)

Background: On 31 December 2019, WHO was alerted to several cases of pneumonia of unknown origin in Wuhan City, Hubei Province, China. The cause was
found to be a novel coronavirus, SARS-CoV-2. The disease caused by this novel virus has been named COVID-19. The outbreak of COVID-19 was declared a
public health emergency of international concern in January 2020. The disease has since spread, with an enormous impact on the health and well-being of individuals
and populations worldwide. It has further caused major disruptions to various sectors of society and the economy across the globe.

Vaccines are a critical tool in combating the pandemic. In the rapidly evolving field of COVID-19 vaccines, WHO has issued to date interim recommendations on the
use of a number of COVID-19 vaccines (11).

CRITERIA JUDGEMENTS RESEARCH EVIDENCE ADDITIONAL
INFORMATION

Is the problem No Uncertain Yes Varies by The COVID-19 situation is evolving
a public health setting rapidly. The cumulative number of
priority? COVID-19 deaths globally has
surpassed 6 million. The most

n O O recent epidemiological situation
can be found on the following
website:
https://covid19.who.int/table.

p=
L
-
m
©)
@
o

Primary efficacy analysis shows Phase 1/2 trial data (3)
No Uncertain Yes Varies that BNT162b2 is 95.6% show immunogenicity of
efficacious (95%CI: 89.4-98.6%) in | the BTNT162b1 vaccine,

-15-
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Benefits of the

intervention

Are the
desirable
anticipated
effects large?
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individuals aged 16-55 years
against COVID-19 beginning

7 days after the second dose (1,
2).

Based on data identified through a
living systematic review of COVID-
19 vaccine effectiveness studies,
high vaccine effectiveness (VE)
against symptomatic disease up to
4 months following receipt of 2
doses has been demonstrated
following large-scale roll-out of
BNT162b2, including in the context
of variants (12).

In the period of 4-6 months after
vaccination with 2 doses of
BNT162b2, immunity wanes and
VE against symptomatic infection
declines(13), while VE against
severe disease was largely
maintained 6 months and more
following vaccination(14).

A third dose during a period when
Delta was the prevalent variant
resulted in a vaccine efficacy of
96% (95% CI: 89-99), which
reflects the reduction in disease
occurrence in the boosted group
versus the non-boosted group in
those without evidence of prior
SARS-CoV-2 infection (relative
efficacy)(15).

In the context of the Omicron
variant, early data from 4 countries
(United Kingdom, Denmark,
Canada, South Africa) suggest that
the VE after 2 doses is significantly
lower against infection and
symptomatic disease compared to

receptor-binding domain
(RBD)-binding 1gG
concentrations and
SARS-CoV-2
neutralizing titres in sera
increased with dose
level (10, 30 and

100 pg) and after a
second dose. Geometric
mean neutralizing titres
reached 1.9-4.6-fold
that of a panel of
COVID-19 convalescent
human sera.

Further, 2 doses of 1-
50 ug of BNT162b1
elicited robust CD4+ and
CD8+ T-cell responses
(16). Vaccine candidate
BTNT162b2 elicited
similar dose-dependent
SARS-CoV-2-
neutralizing geometric
mean titres, as did
candidate BTNT162b1
an.

A third dose of
BNT162b2 induced
strong anamnestic
responses (5 to 1 Boost:
2-fold higher than peak
titers post-primary
series), with a 25 to 50-
fold increase from titers
8-9 months after primary
series, including for
variants of concern
studied (Beta and
Delta)(18).

Various heterologous
primary and prime-boost
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Delta (13). Based on a currently
limited number of studies, VE
against hospitalization appears to
be substantially higher than that
against symptomatic disease, but
nonetheless lower than against
Delta(14).

Mitigating effects of a third dose
were observed in settings were
Omicron was circulating.
Preliminary data from the UK and
Denmark suggest a decrease in
risk of symptomatic infection as
well as hospital admission following
the receipt of a third dose of
BNT162b2(12).

schedules using
BNT162b2 as booster
dose have demonstrated
to be safe, immunogenic
and effective. WHO has
summarized the
available evidence and
issued interim
recommendations for
heterologous COVID-19
vaccine schedules(19).

Harms of the

intervention

Are the
undesirable
anticipated
effects small?

No

Uncertain

Yes

Varies

Data from over 37 586 participants
demonstrate that BNT162b2
vaccine was well tolerated across
all populations. Systemic events
were reported more often by
younger vaccine recipients (aged
16-55 years) than by older vaccine
recipients (aged >55 years), and
more often after dose 2 than

dose 1. Few participants in either
group had severe adverse events,
serious adverse events, or adverse
events leading to withdrawal from
the trial. Four related serious
adverse events (shoulder injury
related to vaccine administration;
right axillary lymphadenopathy;
paroxysmal ventricular arrhythmia;
and right leg paresthesia) were
reported among BNT162b2
recipients across all age groups.

In phase 3 clinical trial with more
than 10,000 participants 16 years
of age and older, safety of
BNT162b2 booster doses were

Local reactions and
systemic events
reported after
administration of the
BNT162b1 vaccine were
dose-dependent (3).
BNT162b2 was
associated with a lower
incidence and severity of
systemic reactions than
BNT162b1, hence
chosen for evaluation in
phase 2/3 clinical trials
17).

-17-
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consistent with other clinical safety
data for the vaccine and no safety
concerns were identified(15).

Favours

Balance F avours. Favourg Favours . Two doses of BNT162b2 confer
between intervention comparison  both neither Unclear high vaccine efficacy.
benefits and Observational data confirm the
harms beneficial effects of two doses of
BNT162b2, in particular in the
context of non-Omicron variants
and in the <6 months following
primary immunization. VE against
hospitalization and severe disease
is maintained following 6 months
u O O u post primary immunization. An
additional third dose of BNT162b2
decreases the risk of symptomatic
infection and hospitalization, in
particular in the context of
Omicron. Safety data suggest
minimal harms. Further data are
needed as part of post-marketing
surveillance.
What is the Effectiveness of the intervention Please see the related GRADE
overall quality . tables.
of this No |r_10|uded Very low Low Moderate  High
evidence for | Studies
the critical 0 0 0 0
outcomes?
Safety of the intervention
No 'F‘C'“ded Very low Low Moderate High
studies
] [ O O
How certain is | Possibl Probably No Available scientific evidence on the
the relative mporta_nt ) ossibly _no important No known | relative importance of the
importance of | uncertainty  important Important uncertainty = undesirabl | intervention, as well as the relative
the desirable | or uncertainty  uncertainty weights that the target population
N e or e outcomes > )
and variability or variability or I attributes to the desirable
variability variability outcomes (i.e. protection conferred
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undesirable by the vaccine) and the
outcomes? undesirable outcomes (i.e. the
currently reported safety signals),
Different population groups may
have different opinions regarding
the weights assigned to desirable
and undesirable outcomes.
Values and Probably _ Probably . Available scientific evidence . Targeted .studies should
preferences No Uncertain Yes Varies suggests that the target population | assess this aspect.
of the target No assigns more weight to the
population: desirable effects than to the
Are the undesirable effects related to
desirable COVID-19 vaccination.
effects large O ] 0 0 0
relative to
undesirable
effects?
Are the No Uncertain Yes Varies Considerable resources are COVAX, the vaccine
resources needed to ensure the pillar of the Access to
required implementation of a COVID-19 COVID-19 Tools
small? vaccination programme, especially | Accelerator (ACT-
given the urgency of vaccination Accelerator), has now
roll-out worldwide, which shipped over 1 billion
necessitates additional surge doses to 144 countries
resources in many settings to and territories(20).
accelerate implementation with
adequate infection prevention and In Jg_nuary 202.2’ an
control procedures in the context of additional f””d".‘g of _at
COVID-19. least US$ 5.2 billion is
X O O O required for the Gavi

Resources required include, but
are not restricted to, human
resources, vaccine costs, logistics,
planning and coordination, training,
social mobilization and
communications, and immunization
safety surveillance.

COVAX Advance Market
Commitment to establish
a Pandemic Vaccine
Pool of a minimum of
600 million additional
doses to address
uncertainties and risks in
the virus’ evolution,
provide bundled finance
to strengthen delivery
systems in recipient
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countries, and cover
essential ancillary
costs(21).
Cost— No Uncertain Yes Varies Formal global cost—effectiveness The global economy is
effectiveness analyses have not been conducted, | estimated to be losing
but the emerging evidence US$375 billion per
indicates that the benefits, month because of the
including the impact on recovery of | coronavirus pandemic.
the global economy, are likely to G20 countries have
outweigh the costs of COVID-19 invested approximately
vaccination in general at global US$10 trillion in
level. domestic economic
. stimulus to mitigate the
Formal cost—effectiveness economic consequences
arjalyses of BN_T162b2 compared of e.g. reduced business
with other vaccines hav_e been activity and
con_ducted in some settings. T_he_ unemployment due to
ability to use BNT162b2.|n existing the pandemic, which is
cold-chain mfrastructure in a!l expected to amount up
0 0 0 country settings may allow higher to US$13.8 trillion
population-level coverage. through 2024 (22). Initial
Cost—effectiveness analyses estimates suggest that
should be conducted at country timely rolled out COVID-
level; cost—effectiveness of COVID- | 19 vaccination will
19 vaccination may vary by country | provide economic value
depending on COVID-19 burden, in terms of averted
comparator interventions morbidity and mortality
assessed, analysis perspective, costs and averted losses
and local cost—effectiveness in gross domestic
thresholds used. product (GDP) (23-28).
What would Increased Uncertain Reduced Varies Equity and ethical considerations Vaccine nationalism is
be the impact are critical. SAGE has produced a seen as a threat to
on health Values Framework (29), which reducing health inequity,
inequities? (I (I O offers guidance on the fair particularly since high-
allocation of COVID-19 vaccines income countries have
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based on six core ethical principles
that should guide distribution. If
distributed fairly, COVID-19
vaccines may have considerable
impact on reducing health
inequities.

The temperature storage
requirements of the current
formulation of the Pfizer—BioNTech
vaccine raise equity concerns, both
within countries and globally. The
required cold chain capacity is not
currently available in many low-
and middle-income countries, and
in some regions of high-income
countries, particularly in hard-to-
reach or otherwise already
disadvantaged communities. If
other vaccines with less
demanding storage requirements
are not made available, or if
vaccines that are feasible and
available to deliver are less
efficacious or less safe, health
inequities will result, and existing
health inequities may be
exacerbated.

arranged bilateral
contracts with
manufacturers. This has
led to the establishment
of the Access to COVID-
19 Tools (ACT)
Accelerator and within
this, the COVAX facility,
which aims to ensure
equitable access to
vaccines for its
participating member
states (30).

Which option
is acceptable
to key
stakeholders
(e.g.
ministries of
health,
immunization
managers)?

Intervention

Comparison

Both

Neither

Unclear

Vaccination is an important tool to
combat COVID-19 and key
stakeholders, in particular
ministries of health and
immunization managers, are
generally strongly in favour of
COVID-19 vaccination.

190 economies are
participating in COVAX
suggesting a very high
acceptability of COVID-
19 vaccination in
general.
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Which option COVID-19 vaccine acceptability in
is acceptable | |ntervention Comparison  Both Neither Unclear general varies between

to target (sub)population groups and may be
group? correlated with the perceived risk

posed by the disease. In a global
survey (19 countries) of
acceptance rates in the general
population of any COVID-19
vaccine product, 71.5% of
participants reported that they
would be very, or somewhat, likely
to take a COVID-19 vaccine.
Acceptance rates ranged from
almost 55% to 87% (31).

Additionally, representative multi-
country surveys are carried out
periodically to assess the
percentage of those willing to
receive (or of those who have
already received) COVID-19
vaccination (non-product specific).

While these polls are limited to
selected countries, they provide a
certain degree of insight into
vaccine acceptance and trends
over time (32, 33).

Is the No Zrobably ) $robably Yes Varies The temperature storage
intervention 0 Uncertain  Yes requirements of the current
feasible to formulation of the Pfizer—BioNTech
implement? vaccine raise feasibility concerns,
although BNT162b2 can now be
distributed and stored at 2—8°C for
1 month (31 days). The required
cold chain capacity is not currently
u O O o o available in many low- and middle-
income countries, and in some
regions of high-income countries,
particularly in hard-to-reach or
otherwise already disadvantaged
communities. Administration of the
vaccine to novel target groups

FEASIBILITY
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currently not reached by national
immunization programmes may
pose a challenge in certain

settings.

Undesirable Undesirable The balance between Desirable consequences Desirable consequences

consequences clearly consequences probably  desirable and probably outweigh clearly outweigh
BALANCE OF outweigh desirable outweigh desirable undesirable undesirable undesirable
CONSEQUENCES consequences in most consequences in most consequences is closely  consequences in most consequences in most

settings settings balanced or uncertain settings settings

O O O O

We suggest considering We recommend the We recommend against the

We recommend the recommendation of the comparison intervention and the

intervention intervention comparison

O [J Only in the context of O O

TYPE OF rigorous research
RECOMMENDATION

Only with targeted
monitoring and evaluation

L] Only in specific contexts or
specific (sub)populations

RECOMMENDATION
(TEXT) Please see the interim recommendations.

IMPLEMENTATION
CONSIDERATIONS

Please see the interim recommendations.

MONITORING,
EVALUATION AND
RESEARCH
PRIORITIES

Please see the interim recommendations.
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Annex 14. SAGE evidence-to-recommendation framework: BNT162b2 vaccine use in older adults

Question: Should BNT162b2 vaccine be administered to older adults to prevent COVID-19?

Population: Older adults (aged >55 years)
Intervention: Two doses of BNT162b2 vaccine
Comparison(s): Active control/placebo

Outcome:

COVID-19 (PCR-confirmed)

Background: On 31 December 2019, WHO was alerted to several cases of pneumonia of unknown origin in Wuhan City, Hubei Province, China. The cause was
found to be a novel coronavirus, SARS-CoV-2. The disease caused by this novel virus has been named COVID-19. The outbreak of COVID-19 was declared a
public health emergency of international concern in January 2020. The disease has since spread, with an enormous impact on the health and well-being of individuals
and populations worldwide. It has further caused major disruptions to various sectors of society and the economy across the globe.

Vaccines are a critical tool in combating the pandemic. In the rapidly evolving field of COVID-19 vaccines, WHO has issued to date interim recommendations on the
use of a number of COVID-19 vaccines (11).

CRITERIA JUDGEMENTS RESEARCH EVIDENCE ADDITIONAL
INFORMATION
Is the problem No Uncertain Yes Varies by | The COVID-19 situation is evolving
a public health setting rapidly. The cumulative number of
> priority? COVID-19 deaths globally has
o surpassed 6 million. The most
8 recent epidemiological situation
o [ 0 O can be found on the following
& website:
https://covid19.who.int/table.
oF L Benefits of the Primary efficacy analysis shows Phase 1/2 trial data (3)
fg ©) intervention No Uncertain Yes Varies that BNT162b2 is 93.7% show immunogenicity of
A efficacious (95%Cl: 80.6-98.8%) in | the BTNT162b1 vaccine,
'-5 4 Are the individuals aged >55 years; 94.7% | receptor-binding domain
'Eg % desirable 0 0 0O (95%CIl: 66.7-99.9%) in those (RBD)-bino_Iing IgG
aged =65 years; and 100.0% concentrations and
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(95%Cl: -13.1-100.0%) in those
aged =75 years, beginning 7 days
after the second dose (1, 2).

Of the trial participants,
approximately 40% were over the
age of 55 years.

Based on data identified through a
living systematic review of COVID-
19 vaccine effectiveness studies,
high vaccine effectiveness (VE)
against symptomatic disease up to
4 months following receipt of 2
doses has been demonstrated
following large-scale roll-out of
BNT162b2, including in the context
of variants (12).

In the period of 4-6 months after
vaccination with 2 doses of
BNT162b2, immunity wanes and
VE against symptomatic infection
declines(13), while VE against
severe disease was largely
maintained 6 months and more
following vaccination(14).

A third dose during a period when
Delta was the prevalent variant
resulted in a vaccine efficacy of
96% (95% CI: 89-99), which
reflects the reduction in disease
occurrence in the boosted group
versus the non-boosted group in
those without evidence of prior
SARS-CoV-2 infection (relative
efficacy)(15).

In the context of the Omicron
variant, early data from 4 countries
(United Kingdom, Denmark,
Canada, South Africa) suggest that
the VE after 2 doses is significantly
lower against infection and

SARS-CoV-2
neutralizing titres in sera
increased with dose
level (10, 30 and

100 pg) and after a
second dose. Geometric
mean neutralizing titres
reached 1.9-4.6-fold that
of a panel of COVID-19
convalescent human
sera.

Further, 2 doses of 1-50
pg of BNT162b1 elicited
robust CD4+ and CD8+
T-cell responses (16).
Vaccine candidate
BTNT162b2 elicited
similar dose-dependent
SARS-CoV-2-
neutralizing geometric
mean titres as did
candidate BTNT162b1
an).

High vaccine
effectiveness of
BNT162b2 has been
demonstrated in post-
introduction
observational studies
(35-38).
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symptomatic disease compared to
Delta (13). Based on a currently
limited number of studies, VE
against hospitalization appears to
be substantially higher than that
against symptomatic disease, but
nonetheless lower than against
Delta (14).

Mitigating effects of a third dose
were observed in settings were
Omicron was circulating.
Preliminary data from the UK and
Denmark suggest a decrease in
risk of symptomatic infection as
well as hospital admission following
the receipt of a third dose of
BNT162b2 (12). Data on VE of a
third dose in older adults are very
limited. Use of BNT162b2 booster
doses in Denmark among
individuals >60 years indicate that
VE is re-established (after rapidly
waning vaccine effectiveness from
day 30-150 following primary
immunization) upon revaccination
(54.6% (30.4 to 70.4%)) (34).

Harms of the

intervention

Are the
undesirable
anticipated
effects small?

No

Uncertain

Yes

Varies

Data from over 37 586 participants
demonstrate that BNT162b2
vaccine was well tolerated.
Systemic events were reported
more often by younger vaccine
recipients (aged 16-55 years) than
by older vaccine recipients

(aged >55 years) and more often
after dose 2 than dose 1. Few
participants in either group had
severe adverse events, serious
adverse events, or adverse events
leading to withdrawal from the trial.
Four related serious adverse
events (shoulder injury related to
vaccine administration; right

Local reactions and
systemic events
reported after
administration of the
BNT162b1 vaccine were
dose-dependent (3).
BNT162b2 was
associated with a lower
incidence and severity of
systemic reactions than
BNT162b1, hence
chosen for evaluation in
phase 2/3 clinical trials
a7).
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axillary lymphadenopathy;
paroxysmal ventricular arrhythmia;
and right leg paresthesia) were
reported among BNT162bh2
recipients across all age-groups.

After country implementation of
vaccination in the United Kingdom
and the USA, cases of
anaphylactic reactions to the
vaccine were observed in people
with and without a history of severe
allergic reactions to other antigens

(6)
Favours Favours Favours Favours .
Balance . . . . Efficacy data suggest some, but
between intervention  comparison  both neither Unclear not significant, benefit of the
benefits and intervention; short-term safety data
harms 0 ] 0 0 suggest Ii_mited harms. Further
studies will be needed as part of
post-marketing surveillance.
What is the Effectiveness of the intervention Please see the related GRADE
overall quality No included tables.
of this toc'jnc ude Very low Low Moderate  High
evidence for | StUdIes
the critical 0 0 0 X O

outcomes?
Safety of the intervention

No 'F‘C'“ded Very low Low Moderate High
studies
O O O O
. Probabl o .
How certain is | tant Possibl y No The majority of severe disease
ﬂ the relative mpor a_n ) ossibly _no important No known | occurs in older individuals.
SACM importance of | uncertainty  important important o taint desirabl | Available scientific evidence
0= ! . . y i undesiral .
MM the desirable | or uncertainty  uncertainty or e outcomes | Sudgests that the target population
= ﬁ and variability or variability or iabilit probably considers the desirable
<>1: LuIJ undesirable variability variabriity effects, i.e. the potent?al protection
"4l outcomes? conferred by the vaccine, more
o O O O O important than the undesirable
effects, i.e. the currently reported
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safety signals related to COVID-19
vaccination.

Different population groups may
have different opinions regarding
the weights assigned to desirable
and undesirable outcomes.

. N . Targeted studies should
Values and Probably _ Probably . Available scientific evidence _ assess this aspect.
preferences No Uncertain Yes Varies suggests that the target population
of the target No Yes probably assigns more weight to
population: the desirable effects than the
Are the undesirable effects related to
desirable COVID-19 vaccination.
effects large
relative to . ) .
undesirable As more data on vaccine efficacy in
effects? u O o o o older adults are generated, the
uncertainty around the importance
of the desirable effects of the
intervention will probably be
reduced.
Are the No Uncertain Yes Varies Considerable resources are COVAX, the vaccine
resources needed to ensure the pillar of the Access to
required implementation of a COVID-19 COVID-19 Tools
small? vaccination programme, especially | Accelerator (ACT-
given the urgency of vaccination Accelerator), has now
roll-out worldwide, which shipped over 1 billion
necessitates additional surge doses to 144 countries
resources in many settings to and territories(20).
accelerate implementation with
adequate infection prevention and In Jg_nuary 202.22’ an
0 0 0 control procedures in the context of fg;(;'tt'gnsi gjgdt')ri}ﬁlo?}f izt

COVID-19.

Resources required include, but
are not restricted to, human
resources, vaccine costs, logistics,
planning and coordination, training,
social mobilization and
communications, and immunization
safety surveillance.

required for the Gavi
COVAX Advance Market
Commitment to establish
a Pandemic Vaccine
Pool of a minimum of
600 million additional
doses to address
uncertainties and risks in
the virus’ evolution,
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provide bundled finance
to strengthen delivery
systems in recipient
countries, and cover
essential ancillary
costs(21).
Cost— No Uncertain Yes Varies Formal global cost—effectiveness The global economy is
effectiveness analyses have not been conducted, | estimated to be losing
but the emerging evidence US$375 billion per
indicates that the benefits, month because of the
including the impact on recovery of | coronavirus pandemic.
the global economy, are likely to G20 countries have
outweigh the cost of COVID-19 invested approximately
vaccination in general at global US$10 trillion in
level. domestic economic
| frecti stimulus to mitigate the
Formal cost—effectiveness economic consequences
analyses of BNT162b2 vaccine of e.g. reduced business
compared with ot.her vaccines have activity and
been conducted in some settings. unemployment due to
Cost—effectiveness analyses the pandemic, which is
u o o should be conducted at country expected to amount up
level; cost—effectiveness of COVID- | to US$13.8 trillion
19 vaccination may vary by country | through 2024 (22). Initial
depending on COVID-19 burden, estimates suggest that
comparator interventions timely rolled out COVID-
assessed, analysis perspective, 19 vaccination will
and local cost—effectiveness provide economic value
thresholds used. in terms of averted
morbidity and mortality
costs and averted losses
in gross domestic
product (GDP) (23-28).
What would Varies Equity and ethical considerations Vaccine nationalism is
be the impact | Increased Uncertain Reduced are critical. SAGE has produced a | seen as a threat to
on health Values Framework (29), which reducing health inequity,
inequities? offers guidance on the fair in particular as high-
O O 0 allocation o_f COVID-1_9 vacg:ings income cou_ntries have
based on six core ethical principles | arranged bilateral
that should guide distribution. If contracts with
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distributed fairly, COVID-19
vaccines may have considerable
impact on reducing health
inequities.

The temperature storage
requirements of the current
formulation of the Pfizer—BioNTech
vaccine raise equity concerns, both
within countries and globally.
Ultracold chain capacity is not
currently available in many low-
and middle-income countries, and
in some regions of high-income
countries, particularly in hard to
reach or otherwise already
disadvantaged communities. If
other vaccines with less
demanding storage requirements
are not made available, or if
vaccines that are feasible and
available to deliver are less
efficacious or less safe, health
inequities will result, and existing
health inequities may be

manufacturers. This has
led to the establishment
of the Access to COVID-
19 Tools (ACT)
Accelerator and within
this, the COVAX facility,
which aims to ensure
equitable access to
vaccines for its
participating member
states (30).

exacerbated.
Which option Vaccination is an important tool to 190 economies are
is acceptable Intervention ~ Comparison  Both Neither Unclear combat COVID-19 and key participating in COVAX
to key stakeholders, in particular suggesting a very high
stakeholders ministries of health and acceptability of COVID-
(e.0. immunization managers, are 19 vaccination in
ministries of generally strongly in favour of general.
health, O O O O COVID-19 vaccination.
immunization
managers)?
Which option COVID-19 vaccine acceptability in
is acceptable | |ntervention  Comparison  Both Neither Unclear general varies between
to target (sub)population groups and may be
group?
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correlated with the perceived risk
posed by the disease.

In a global survey (19 countries) of
acceptance rates in the general
population of any COVID-19
vaccine product, 71.5% of
participants reported that they
would be very or somewhat likely
to take a COVID-19 vaccine.
Acceptance rates ranged from
almost 55% to 87% (31).

Additionally, representative multi-
country surveys are carried out
periodically to assess the
percentage of those willing to
receive (or of those who have
already received) COVID-19
vaccination (non-product specific).
While these polls are limited to
selected countries, they provide a
certain degree of insight into
vaccine acceptance and trends
over time (32, 33).

Is the No Zrobably ) $robably Yes Varies The temperature storage
intervention 0 Uncertain ~ Yes requirements of the current
feasible to formulation of the Pfizer—-BioNTech
implement? vaccine raise feasibility concerns,
although BNT162b2 can now be
distributed and stored at 2—-8°C for
1 month (31 days). The required
cold chain capacity is not currently
available in many low- and middle-
u O O u u X income countries, and in some
regions of high-income countries,
particularly in hard-to-reach or
otherwise already disadvantaged
communities. Administration of the
vaccine to novel target groups
currently not reached by national
immunization programmes may

FEASIBILITY
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pose a challenge in certain
settings.

Undesirable Undesirable The balance between Desirable consequences Desirable consequences

consequences clearly consequences probably  desirable and probably outweigh clearly outweigh
BALANCE OF outweigh desirable outweigh desirable undesirable undesirable undesirable
CONSEQUENCES consequences in most consequences in most consequences is closely  consequences in most consequences in most

settings settings balanced or uncertain settings settings

] [ O O

ideri We recommend the We recommend against the

We recommend the We suggest c_on5|dferr|]ng comparison intervention and tP?e

intervention recommgndatlon of the !

n intervention comparison

UJ [J Only in the context of D U

TYPE OF rigorous research
RECOMMENDATION
Only with targeted

monitoring and evaluation

L] Only in specific contexts or
specific (sub)populations

Please see the interim recommendations.
RECOMMENDATION

U299

IMPLEMENTATION
CONSIDERATIONS

Please see the interim recommendations.

MONITORING,
EVALUATION AND
RESEARCH
PRIORITIES

Please see the interim recommendations.
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Annex 15. SAGE evidence-to-recommendation framework: BNT162b2 vaccine use in individuals with underlying conditions

Question: Should BNT162b2 vaccine be administered to individuals with comorbidities? or health states that increase risk for severe
COVID-19 to prevent COVID-19?

Population: Individuals with comorbidities or health states that increase risk for severe COVID-19

Intervention: Two doses of BNT162b2 vaccine

Comparison(s): Active control/placebo

Outcome: COVID-19 (PCR-confirmed)

Background: On 31 December 2019, WHO was alerted to several cases of pneumonia of unknown origin in Wuhan City, Hubei Province, China. The cause was
found to be a novel coronavirus, SARS-CoV-2. The disease caused by this novel virus has been named COVID-19. The outbreak of COVID-19 was declared a
public health emergency of international concern in January 2020. The disease has since spread, with an enormous impact on the health and well-being of individuals
and populations worldwide. It has further caused major disruptions to various sectors of society and the economy across the globe.

Vaccines are a critical tool in combating the pandemic. In the rapidly evolving field of COVID-19 vaccines, WHO has issued to date interim recommendations on the
use of a number of COVID-19 vaccines (11).

CRITERIA JUDGEMENTS RESEARCH EVIDENCE ADDITIONAL
INFORMATION

Is the problem No Uncertain Yes Varies by | The COVID-19 situation is evolving
a public health setting rapidly. The cumulative number of
priority? COVID-19 deaths globally has
surpassed 6 million. The most

[ O O recent epidemiological situation
can be found on the following
website:

https://covid19.who.int/table.

=
I
-
m
@)
o
o

@ Comorbidities included were cardiovascular disease, hypertension, obesity and type 2 diabetes. Comorbidities for which there were too few data to evaluate were asthma, cancer, chronic kidney
disease, chronic obstructive pulmonary disorder (COPD), HIV infection, immunocompromised, liver disease, and neurological conditions.
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Annexes to the recommendations for use of the Pfizer-BioNTech vaccine BNT162b2 against COVID-19

Benefits of the

intervention

Are the
desirable
anticipated
effects large?

No

Uncertain

Yes

Varies

Primary efficacy analysis
demonstrates that BNT162b2 is
95.6% efficacious (95%CI: 89.4—
98.6%) in individuals aged 16-55
years, beginning 7 days after the
second dose. Around 46% of the
trial population were either obese
or affected by comorbidities.

Consistent vaccine efficacy was
observed in subjects with a
Charlson Comorbidity Index score
of at least 1, or obesity. In those
with any comorbidity or obesity,
efficacy was 95.3% compared with
94.7% in those with no comorbidity,
although these analyses were not
adequately powered.

Recent data suggest that vaccine
effectiveness and immunogenicity
are lower in immunocompromised
persons (ICPs) compared to
persons without
immunocompromising conditions
(39). The emerging evidence
suggests that an additional dose
included in an extended primary
series enhances immune
responses in some ICPs(40).

Data from small studies have
demonstrated that COVID-19
MRNA vaccines are immunogenic
in pregnant women and that
vaccine-elicited antibodies are
transported to infant cord blood
and breast milk, suggesting
possible neonatal as well as
maternal protection (4, 41).

Based on data identified through a
living systematic review of COVID-
19 vaccine effectiveness studies,

Phase 1/2 trial data (3)
show immunogenicity of
the BTNT162b1 vaccine,
receptor-binding domain
(RBD)-binding IgG
concentrations and
SARS-CoV-2
neutralizing titres in sera
increased with dose
level (10, 30 and

100 pg) and after a
second dose. Geometric
mean neutralizing titres
reached 1.9-4.6-fold that
of a panel of COVID-19
convalescent human
sera.

Further, two doses of 1—
50 pg of BNT162b1
elicited robust CD4+ and
CD8+ T-cell responses
(16). Vaccine candidate
BTNT162b2 elicited
similar dose-dependent
SARS-CoV-2—-
neutralizing geometric
mean titres as did
candidate BTNT162b1
(17).

High vaccine
effectiveness of
BNT162b2 is has been
demonstrated in post-
introduction
observational studies
(35-38).
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high vaccine effectiveness (VE)
against symptomatic disease up to
4 months following receipt of 2
doses has been demonstrated
following large-scale roll-out of
BNT162b2, including in the context
of variants (12).

In the period of 4-6 months after
vaccination with 2 doses of
BNT162b2, immunity wanes and
VE against symptomatic infection
declines(13), while VE against
severe disease was largely
maintained 6 months and more
following vaccination(14).

A third dose during a period when
Delta was the prevalent variant
resulted in a vaccine efficacy of
96% (95% CI: 89-99), which
reflects the reduction in disease
occurrence in the boosted group
versus the non-boosted group in
those without evidence of prior
SARS-CoV-2 infection (relative
efficacy)(15).

In the context of the Omicron
variant, early data from 4 countries
(United Kingdom, Denmark,
Canada, South Africa) suggest that
the VE after 2 doses is significantly
lower against infection and
symptomatic disease compared to
Delta (13). Based on a currently
limited number of studies, VE
against hospitalization appears to
be substantially higher than that
against symptomatic disease, but
nonetheless lower than against
Delta(14).
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Mitigating effects of a third dose
were observed in settings were
Omicron was circulating.
Preliminary data from the UK and
Denmark suggest a decrease in
risk of symptomatic infection as
well as hospital admission following
the receipt of a third dose of
BNT162b2(12).

Currently no data are available in
this target population on the use of
BNT162b2 in the context of
Omicron.

Harms of the

intervention

Are the
undesirable
anticipated
effects small?

No

Uncertain

Yes

Varies

Data from over 37 586 participants
demonstrate that BNT162b2
vaccine was well tolerated.
Systemic events were reported
more often by younger vaccine
recipients (aged 16-55 years) than
by older vaccine recipients

(aged >55 years) and more often
after dose 2 than dose 1. Few
participants in either group had
severe adverse events, serious
adverse events, or adverse events
leading to withdrawal from the trial.
Four related serious adverse
events (shoulder injury related to
vaccine administration; right
axillary lymphadenopathy;
paroxysmal ventricular arrhythmia;
and right leg paresthesia) were
reported among BNT162b2
recipients across all age groups.

Reactogenicity data of an additional
(third) dose given to ICPs, where
reported, have generally been
similar to those observed for the
standard primary series of the
vaccine being administered

Local reactions and
systemic events
reported after
administration of the
BNT162b1 vaccine were
dose-dependent (3).
BNT162b2 was
associated with a lower
incidence and severity of
systemic reactions than
BNT162b1, hence
chosen for evaluation in
phase 2/3 clinical trials
17).

Developmental and
reproductive toxicology
(DART) studies of
BNT162b2 have not
shown harmful effects in
pregnant animals and
their offspring.

-36-




VALUES &
PREFERENCE

Annexes to the recommendations for use of the Pfizer-BioNTech vaccine BNT162b2 against COVID-19

Clinical trial data on safety and
immunogenicity in pregnancy are
limited. However, a growing body
of post-introduction vaccine
pharmacovigilance data has not
identified any acute safety
problems, with obstetric outcomes
including spontaneous abortion
and neonatal outcomes similar to
reported background rates(5, 42,
43)

Favours Favours Favours Favours ) )
Balance int i . both ith Efficacy data suggest benefit, and
between intervéntion  comparison  bo neither Unclear the short-term safety data suggest
benefits and minimal harms. An extended
harms primary series including an
additional (third) dose (100 pg) for
O O ] O ICPs may be required. Further
studies will need to be undertaken
as part of post-marketing
surveillance.
What is the Effectiveness of the intervention Please see the related GRADE
overall quality No included tables.
of this to(ljnc U4ee very low Low Moderate  High
evidence for | StUJIES
the critical 0 0 0 X O
outcomes?
Safety of the intervention
No 'F‘C'“ded Very low Low Moderate High
studies
O [ O X [
o Probabl . A
How certain is | tant Possibl Y No There is possibly important
the relative mpor a_n ) ossibly _no important No known | uncertainty regarding how the
importance of | Uncertainty  important important uncertainty | undesirabl | target population weighs the
the desirable | or uncertainty  uncertainty desirable and undesirable effects
N e or e outcomes | . ;
and variability or variability or iabil (i.e. the protection conferred by the
variability variability vaccine weighed against the
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undesirable currently reported safety signals),
outcomes? related to COVID-19 vaccination.
m 0 0 0 Different population groups may

have different opinions regarding
the relative weights attributed to
desirable and undesirable
outcomes.

Values and Probably _ Probably . Available scientific evidence _ Targeted _studies should

preferences No N Uncertain v Yes Varies suggests that the target population | assess this aspect.

of the target 0 es probably attaches more weight to

population: the desirable effects than the

Are the undesirable effects related to

desirable COVID-19 vaccination.

effects large 0 0 0 0 0

relative to

undesirable

effects?

Are the No Uncertain Yes Varies Considerable resources are COVAX, the vaccine

resources needed to ensure the pillar of the Access to

required implementation of a COVID-19 COVID-19 Tools

small? vaccination programme, especially | Accelerator (ACT-
given the urgency of vaccination Accelerator), has now
roll-out worldwide, which shipped over 1 billion
necessitates additional surge doses to 144 countries
resources in many settings to and territories(20).
accelerate implementation with
adequate infection prevention and In Jg_nuary 202.22’ an
control procedures in the context of additional f””d".‘g of _at
COVID-109. Ieast_ US$ 5.2 bllllon_ls

= O O 0 required for the Gavi

Resources required include, but
are not restricted to, human
resources, vaccine costs, logistics,
planning and coordination, training,
social mobilization and
communications, and immunization
safety surveillance.

COVAX Advance Market
Commitment to establish
a Pandemic Vaccine
Pool of a minimum of
600 million additional
doses to address
uncertainties and risks in
the virus’ evolution,
provide bundled finance
to strengthen delivery
systems in recipient
countries, and cover
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essential ancillary
costs(21).
Cost— No Uncertain Yes Varies Formal global cost—effectiveness The global economy is
effectiveness analyses have not been conducted, | estimated to be losing
but the emerging evidence US$375 billion per
indicates that the benefits, month because of the
including the impact on recovery of | coronavirus pandemic.
the global economy, are likely to G20 countries have
outweigh the cost of COVID-19 invested approximately
vaccination in general at global US$10 trillion in
level. domestic economic
. stimulus to mitigate the
Formal cost—effectiveness . economic consequences
analyses of I_3NT162b2 vaccine of e.g. reduced business
compared with ot_her vaccines have activity and
been conducted in some settings. unemployment due to
Cost—effectiveness analyses the pandemic, which is
should be conducted at country expected to amount up
O O O level; cost—effectiveness of COVID- | to US$13.8 trillion
19 vaccination may vary by country | through 2024 (22). Initial
depending on COVID-19 burden, estimates suggest that
comparator interventions timely rolled out COVID-
assessed, analysis perspective, 19 vaccination will
and local cost—effectiveness provide nomic value in
thresholds used. terms of averted
morbidity and mortality
costs and averted losses
in gross domestic
product (GDP) (23-28).
What would Increased Uncertain Reduced Varies Equity and ethical considerations Vaccine nationalism is
be the impact are critical. SAGE has produced a seen as a threat to
on health Values Framework (29), which reducing health inequity,
inequities? 0 0 0 offers guidance on the fair in particular as high-
allocation of COVID-19 vaccines income countries have
based on six core ethical principles | arranged bilateral
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that should guide distribution. If
distributed fairly, COVID-19
vaccines may have considerable
impact on reducing health
inequities.

The temperature storage
requirements of the current
formulation of the Pfizer—BioNTech
vaccine raise equity concerns, both
within countries and globally. The
required cold chain capacity is not
currently available in many low-
and middle-income-countries, and
in some regions of high-income
countries, particularly in hard-to-
reach or otherwise already
disadvantaged communities. If
other vaccines with less
demanding storage requirements
are not made available, or if
vaccines that are feasible and
available to deliver are less
efficacious or less safe, health
inequities will result and existing
health inequities may be
exacerbated.

contracts with
manufacturers. This has
led to the establishment
of the Access to COVID-
19 Tools (ACT)
Accelerator and within
this, the COVAX facility,
which aims to ensure
equitable access to
vaccines for its
participating member
states (30).

Which option
is acceptable
to key
stakeholders
(e.g.
ministries of
health,
immunization
managers)?

Intervention

Comparison

Both

Neither

Unclear

Vaccination is an important tool to
combat COVID-19 and key
stakeholders, in particular ministries
of health and immunization
managers, are generally strongly in
favour of COVID-19 vaccination.

190 economies are
participating in COVAX
suggesting a very high
acceptability of COVID-
19 vaccination in
general.
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Which option COVID-19 vaccine acceptability in
is acceptable | |ntervention Comparison  Both Neither Unclear general varies between

to target (sub)population groups and may be
group? correlated with the perceived risk

posed by the disease. In a global
survey (19 countries) of
acceptance rates in the general
population of any COVID-19
vaccine product, 71.5% of
participants reported that they
would be very, or somewhat, likely
to take a COVID-19 vaccine.
Acceptance rates ranged from
almost 55% to 87% (31).

O N O O Additionally, representative multi-
country surveys are carried out
periodically to assess the
percentage of those willing to
receive (or of those who have
already received) COVID-19
vaccination (non-product specific).
While these polls are limited to
selected countries, they provide a
certain degree of insight into
vaccine acceptance and trends
over time (32, 33).

Is the No Zrobably ) $robably Yes Varies The temperature storage
intervention 0 Uncertain  Yes requirements of the current
feasible to formulation of the Pfizer—BioNTech
implement? vaccine raise feasibility concerns,

although BNT162b2 can now be
distributed and stored at 2—8°C for
1 month (31 days). The required
cold chain capacity is not currently
O O O O o available in many low- and middle-
income countries, and in some
regions of high-income countries,
particularly in hard-to-reach or
otherwise already disadvantaged
communities. Administration of the
vaccine to novel target groups

FEASIBILITY
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currently not reached by national
immunization programmes may
pose a challenge in certain

settings.

Undesirable Undesirable The balance between Desirable consequences Desirable consequences

consequences clearly consequences probably  desirable and probably outweigh clearly outweigh
BALANCE OF outweigh desirable outweigh desirable undesirable undesirable undesirable
CONSEQUENCES consequences in most consequences in most consequences is closely  consequences in most consequences in most

settings settings balanced or uncertain settings settings

O O O O

We suggest considering We recommend the We recommend against the

We recommend the recommendation of the comparison intervention and the

intervention intervention comparison

O [J Only in the context of O O

TYPE OF

rigorous research
RECOMMENDATION

Only with targeted
monitoring and evaluation

L] Only in specific contexts or
specific (sub)populations

RECOMMENDATION Please see the interim recommendations.
(TEXT)

IMPLEMENTATION

CONSIDERATIONS Please see the interim recommendations.

MONITORING,
EVALUATION AND
RESEARCH
PRIORITIES

Please see the interim recommendations.
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Annex 16. SAGE evidence-to-recommendation framework: BNT162b2 vaccine use in children (12-15 years)

Question: Should BNT162b2 vaccine be administered to children (aged 12—-15 years) to prevent COVID-19?
Population: Children (aged 12-15 years)
Intervention: Two doses of BNT162b2 vaccine

Comparison(s): Active control/placebo

Outcome: COVID-19 (PCR-confirmed)

Background: On 31 December 2019, WHO was alerted to several cases of pneumonia of unknown origin in Wuhan City, Hubei Province, China. The cause was
found to be a novel coronavirus, SARS-CoV-2. The disease caused by this novel virus has been named COVID-19. The outbreak of COVID-19 was declared a
public health emergency of international concern in January 2020. The disease has since spread, with an enormous impact on the health and well-being of individuals
and populations worldwide. It has further caused major disruptions to various sectors of society and the economy across the globe.

Vaccines are a critical tool in combating the pandemic. In the rapidly evolving field of COVID-19 vaccines, WHO has issued to date interim recommendations on the
use of a number of COVID-19 vaccines (11).

CRITERIA JUDGEMENTS RESEARCH EVIDENCE ADDITIONAL
INFORMATION

Is the problem No Uncertain Yes Varies by By 1 August 2022, data from 115

a public health setting countries included in the UNICEF

priority? database suggest that children and

adolescents under 20 years of age
accounted for 21% (57.8 million) of
the reported COVID-19 cases (44).

The COVID-19 situation is evolving
U U U rapidly. The cumulative number of
COVID-19 deaths globally has
surpassed 6 million. The most
recent epidemiological situation
can be found on the following
website:
https://covid19.who.int/table.

=
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Although children are less affected
by direct morbidity and mortality
impacts of infection from SARS-
CoV-2 when compared to other
age groups, children are still at risk
of developing severe illness and
complications from COVID-19 (45).

Current evidence suggests that
children with certain underlying
medical conditions, and infants
(aged <1 year) may be at
increased risk for severe illness
from SARS-CoV-2 infection (46).
Children infected with SARS-CoV-2
are also at risk for developing
Multisystem Inflammatory
Syndrome in Children (MIS-C), a
severe, potentially fatal, rare
multiorgan inflammatory condition
with persistent fever (47).

Evidence suggests that case
fatality rate (CFR) may be higher in
children in low- and middle-income
countries than in high-income
countries (46).

‘iJ Benefits of the A recent trial assessed safety,

— intervention No Uncertain Yes Varies immunogenicity, and efficacy of

o) BNT162b2 in children aged 12-15
10 Are the years (n=2260). Non-inferiority in
=4 desirable Geometric Mean Ratio (GMR) in
<O anticipated neutralization titers between the

i E effects large? 12-15 year group and the 16-25

? (@) O O O year group was met.

T Vaccine efficacy against COVID-19
'-% in those aged 12-15 years was

IEIS 100% (95%ClI: 75.3—-100%), 7 days

after dose 2 (7, 8).
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Estimated effectiveness of 2 doses
of BNT162b2 in persons aged 12—
18 years against MIS-C was 91%
(95% Cl: 78-97%)(48).

No data are currently available on
the duration of continued protection
against severe disease in
adolescents

Harms of the BNT162b2 was well tolerated in
intervention No Uncertain Yes Varies children aged 12-15 years and

showed a similar pattern to that
Are the seen in those aged 16-25 years.
undesirable

Pain at the injection site, fatigue,
headaches, chills, joint pain and
muscle pain were the most
predominant effects, as well as
fever.

anticipated
effects small?

Increased systemic events after
dose 2 were similar to that seen
with children aged 16-25 years.

In total, 0.4% (5/1131) of the
vaccine group participants, and
0.2% (2/1129) of the comparison
group participants reported serious
0 0 0 adverse events. None of the
serious adverse events were
assessed by the investigator as
related to study intervention.

Myocarditis and pericarditis have
been reported after mMRNA COVID-
19 vaccination. Reported cases
have occurred mostly in male
adolescents and young adults age
16 years or older, more often after
getting the second dose of one of
the two COVID-19 mRNA vaccines
than after the first dose and
typically within several days after
COVID-19 vaccination. GACVS
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notes that myocarditis can occur
following SARS-CoV-2 infection
(COVID-19 disease) and that
mRNA vaccines have clear benefit
in preventing hospitalization and
death from COVID-19. (49).

Favours Favours Favours Favours . . . .
Balance int i . both ith In general, children present with Should be considered in
between intervéntion - comparison - bo neither Unclear less severe disease than adults. To | line with the WHO SAGE
benefits and date there are limited follow-up Roadmap For Prioritizing
harms data of the intervention. Use Of COVID-19
I Vaccines.
The possibility to reduce non-
pharmaceutical public health
measures due to high vaccination
coverage in children may affect the
0 0 0 0 psychosocial well-being of children.
Based on limited safety data, the
balance of benefits and harms is
highly context-specific and remains
unclear to date.
Further studies will need to be
undertaken as part of post-
marketing surveillance.
What is the Effectiveness of the intervention Please see the related GRADE
overall quality . tables.
of this Nto(ljncluded Very low Low Moderate  High
evidence for | StUdIES
the critical 0 0 0 0
outcomes?
Safety of the intervention
No 'F‘C'“ded Very low Low Moderate High
studies
O [ O [
.| Important Possibl . L
How certain is P ainty i . yt Probably No - No known | There is possibly important
the relative uncertainty - impor a_n no important undesirabl uncertainty regarding how the
importance of | °" uncertainty  important Haint " e outcomes | target population weighs the
the desirable | variability ~or variability yncertainty "M desirable and undesirable effects
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and or or (i.e. the protection conferred by the
undesirable variability variability vaccine weighed against the
outcomes? currently reported limited safety
signals), related to COVID-19
vaccination.
0 n n 0 Differel_wt populati_or_1 groups may
have different opinions regarding
the relative weights attributed to
desirable and undesirable
outcomes.
Values and Probably _ Probably _ Available scientific evidence . lgggztsegﬂséu;osllsescst'hould
preferences No Uncertain Yes Varies suggests that the target population
of the target No ves probably attaches more weight to
population: the desirable effects than the
Are the undesirable effects related to
desirable COVID-19 vaccination.
effects large There was substantial geographic
relative to variation in the acceptance of
undesirable COVID-19 vaccination among
effects? pregnant women and mothers of
O O O O O children aged <18 years. COVID-19
vaccine acceptance levels among
mothers for their children was
above 85% in Brazil, Colombia,
India and Mexico; and below 52%
for Australia, Russia and the USA
(50).
Are the No Uncertain Yes Varies Considerable resources are COVAX, the vaccine
resources needed to ensure the pillar of the Access to
required implementation of a COVID-19 COVID-19 Tools
small? vaccination programme, especially | Accelerator (ACT-
given the urgency of vaccination Accelerator), has now
roll-out worldwide, which shipped over 1 billion
O O O necessitates additional surge doses to 144 countries

resources in many settings to
accelerate implementation with
adequate infection prevention and
control procedures in the context of
COVID-19.

and territories(20).

In January 20222, an
additional funding of at
least US$ 5.2 billion is
required for the Gavi
COVAX Advance Market
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Resources required include, but
are not restricted to, human
resources, vaccine costs, logistics,
planning and coordination, training,
social mobilization and
communications, and immunization
safety surveillance.

Commitment to establish
a Pandemic Vaccine
Pool of a minimum of
600 million additional
doses to address
uncertainties and risks in
the virus’ evolution,
provide bundled finance
to strengthen delivery
systems in recipient
countries, and cover
essential ancillary
costs(21).

Cost—
effectiveness

No

Uncertain

Yes

Varies

Formal global cost—effectiveness
analyses have not been conducted,
but the emerging evidence
indicates that the benefits,
including the impact on recovery of
the global economy, are likely to
outweigh the cost of COVID-19
vaccination in general at global
level.

Formal cost—effectiveness
analyses of BNT162b2 vaccine
compared with other vaccines have
been conducted in some settings.

Cost—effectiveness analyses
should be conducted at country
level; cost—effectiveness of COVID-
19 vaccination may vary by country
depending on COVID-19 burden,
comparator interventions
assessed, analysis perspective,
and local cost—effectiveness
thresholds used.

The global economy is
estimated to be losing
US$375 hillion per
month because of the
coronavirus pandemic.
G20 countries have
invested approximately
US$10 trillion in
domestic economic
stimulus to mitigate the
economic consequences
of e.g. reduced business
activity and
unemployment due to
the pandemic, which is
expected to amount up
to US$13.8 trillion
through 2024 (22). Initial
estimates suggest that
timely rolled out COVID-
19 vaccination will
provide nomic value in
terms of averted
morbidity and mortality
costs and averted losses
in gross domestic
product (GDP) (23-28).
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What would
be the impact
on health
inequities?

Increased

Uncertain

Reduced

Varies

Equity and ethical considerations
are critical. SAGE has produced a
Values Framework (29), which
offers guidance on the fair
allocation of COVID-19 vaccines
based on six core ethical principles
that should guide distribution. If
distributed fairly, COVID-19
vaccines may have considerable
impact on reducing health
inequities.

As a matter of global equity, as
long as many parts of the world are
facing extreme vaccine shortage,
WHO recommends that countries
that have achieved high vaccine
coverage in the high-risk
populations consider global sharing
of BNT162b2 vaccine before
proceeding to vaccination of
children and adolescents who are
at low risk for severe disease.

The temperature storage
requirements of the current
formulation of the Pfizer—BioNTech
vaccine raise equity concerns, both
within countries and globally. The
required cold chain capacity is not
currently available in many low-
and middle-income countries, and
in some regions of high-income
countries, particularly in hard-to-
reach or otherwise already
disadvantaged communities. If
other vaccines with less
demanding storage requirements

Vaccine nationalism is
seen as a threat to
reducing health inequity,
in particular as high-
income countries have
arranged bilateral
contracts with
manufacturers. This has
led to the establishment
of the Access to COVID-
19 Tools (ACT)
Accelerator and within
this, the COVAX facility,
which aims to ensure
equitable access to
vaccines for its
participating member
states (30).
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are not made available, or if
vaccines that are feasible and
available to deliver are less
efficacious or less safe, health
inequities will result and existing
health inequities may be
exacerbated.

Which option Vaccination is an important tool to 190 economies are
is acceptable Intervention ~ Comparison  Both Neither Unclear combat COVID-19 and key participating in COVAX
to key stakeholders, in particular suggesting a very high
stakeholders ministries of health and acceptability of COVID-
(e.0. immunization managers, are 19 vaccination in
ministries of generally strongly in favour of general, though not
health, COVID-19 vaccination. necessarily  of  this
immunization (| O U O vaccine in particular.
managers)?
. . No representative data on vaccine

Wh'Ch option acceptance in the target age-group
is acceptable | |ntervention  Comparison  Both Neither Unclear are available. In the general
to target population, COVID-19 vaccine
group? acceptability varies between

(sub)population groups and may be

correlated with the perceived risk

posed by the disease.

In a global survey (19 countries) of

acceptance rates in the general

population of any COVID-19

O O O O vaccine product, 71.5% of

participants reported that they
would be very, or somewhat, likely
to take a COVID-19 vaccine.
Acceptance rates ranged from
almost 55% to 87% (31). There
was substantial geographic
variation in the acceptance of
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COVID-19 vaccination among
pregnant women and mothers of
children aged <18 years. COVID-
19 vaccine acceptance levels
among mothers for their children
was above 85% in Brazil,
Colombia, India and Mexico; and
below 52% for Australia, Russia
and the USA (50).

Additionally, representative multi-
country surveys are carried out
periodically to assess the
percentage of those willing to
receive (or of those who have
already received) COVID-19
vaccination (non-product specific).

While these polls are limited to
selected countries, they provide a
certain degree of insight into
vaccine acceptance and trends
over time (32, 33).

Is the
intervention
feasible to
implement?

No Probably . Probably Yes Varies
No Uncertain Yes
O O O O O

The temperature storage
requirements of the current
formulation of the Pfizer—BioNTech
vaccine raise feasibility concerns,
although BNT162b2 can now be
distributed and stored at 2—-8° C for
1 month (31 days). The required
cold chain capacity is not currently
available in many low- and middle-
income countries, and in some
regions of high-income countries,
particularly in hard-to-reach or
otherwise already disadvantaged
communities. In certain settings,
school-based programmes such as
for HPV vaccines could be
leveraged to administer COVID-19
vaccines to children.
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BALANCE OF
CONSEQUENCES
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Undesirable
consequences clearly
outweigh desirable
consequences in most
settings

. [

TYPE OF
RECOMMENDATION

RECOMMENDATION
(TEXT)

IMPLEMENTATION
CONSIDERATIONS

MONITORING,
EVALUATION AND
RESEARCH
PRIORITIES

Undesirable The balance between Desirable consequences
consequences probably  desirable and probably outweigh
outweigh desirable undesirable undesirable

consequences in most

consequences is closely

consequences in most

Desirable consequences
clearly outweigh
undesirable
consequences in most
settings

O

We recommend the
intervention

O

settings balanced or uncertain settings
[ O
We suggest considering We recommend the
recommendation of the comparison
intervention
[J Only in the context of D

rigorous research

Only with targeted
monitoring and evaluation

Only in specific contexts or
specific (sub)populations

We recommend against the
intervention and the
comparison

O

Please see the interim recommendations.

Please see the interim recommendations.

Please see the interim recommendations.
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Annex 17. SAGE evidence-to-recommendation framework: BNT162b2 vaccine use in children (5-11 years)

Question: Should BNT162b2 vaccine be administered to children (aged 5-11 years) to prevent COVID-19?
Population: Children (aged 5-11 years)
Intervention: Two doses of BNT162b2 vaccine

Comparison(s): Active control/placebo

Outcome: COVID-19 (PCR-confirmed)

Background: On 31 December 2019, WHO was alerted to several cases of pneumonia of unknown origin in Wuhan City, Hubei Province, China. The cause was
found to be a novel coronavirus, SARS-CoV-2. The disease caused by this novel virus has been named COVID-19. The outbreak of COVID-19 was declared a
public health emergency of international concern in January 2020. The disease has since spread, with an enormous impact on the health and well-being of individuals
and populations worldwide. It has further caused major disruptions to various sectors of society and the economy across the globe.

Vaccines are a critical tool in combating the pandemic. In the rapidly evolving field of COVID-19 vaccines, WHO has issued to date interim recommendations on the
use of a number of COVID-19 vaccines (11).

CRITERIA JUDGEMENTS RESEARCH EVIDENCE ADDITIONAL
INFORMATION

Is the problem No Uncertain Yes Varies by By 1 August 2022, data from 115

a public health setting countries included in the UNICEF

priority? database suggest that children and

adolescents under 20 years of age
accounted for 21% (57.8 million) of
the reported COVID-19 cases (44).

The COVID-19 situation is evolving
O O O rapidly. The cumulative number of
COVID-19 deaths globally has
surpassed 6 million. The most
recent epidemiological situation
can be found on the following
website:
https://covid19.who.int/table.Althou
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gh children are less affected by
direct morbidity and mortality
impacts of infection from SARS-
CoV-2 when compared to other
age groups, children are still at risk
of developing severe illness and
complications from COVID-19 (45).

Current evidence suggests that
children with certain underlying
medical conditions, and infants
(aged <1 year) may be at
increased risk for severe illness
from SARS-CoV-2 infection (46).
Children infected with SARS-CoV-2
are also at risk for developing
Multisystem Inflammatory
Syndrome in Children (MIS-C), a
severe, potentially fatal, rare
multiorgan inflammatory condition
with persistent fever (47).

Evidence suggests that case
fatality rate (CFR) may be higher in
children in low- and middle-income
countries than in high-income
countries (46).

Benefits of the A phase 2-3 trial assessed
intervention No Uncertain Yes Varies neutralizing antibody titers elicited
by BNT162b2 in 5 to 11 year-olds
Are the and compared with antibody titers
desirable elicited by BNT162b2 in 16 to 25
anticipated year-olds. In the 5 to 11 year age-
effects large? group, 485 participants were

enrolled (322 in the BNT162b2
group and 163 in the placebo

m 0 0 group. The geometric mean ratio of
neutralizing GMTs for 10 ug of
BNT162b2 in 5 to 11-year-olds to
that for 30 ug of BNT162b2 in 16 to
25 year-olds 1 month after the
second dose was 1 (95%
confidence interval [Cl], 0.9 to 1.2).

BENEFITS & HARMS OF THE
OPTIONS
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The observed vaccine efficacy was
91% (95% Cl, 68-98%)

No data are currently available on
the duration of continued protection
against severe disease in children
aged 5 to 11 years.

Harms of the BNT162b2 was well tolerated in
intervention No Uncertain Yes Varies children aged 5 to 11 years and

showed a similar pattern to that
Are the seen in those aged 16 to 25 years.
undesirable

Pain at the injection site, fatigue,
headaches, chills, joint pain and
muscle pain were the most
predominant effects, as well as
fever.

anticipated
effects small?

Injection-site pain was the most
common local reaction, occurring in
71 to 74% of BNT162b2 recipients.
Severe injection-site pain after the
first or second dose was reported
in 0.6% of BNT162b2 recipients
and in no placebo recipients.

0 0 0 One serious adverse event in a
BNT162b2 recipient participant
occurred and it was considered to
be unrelated to the vaccine. No
deaths or adverse events leading
to withdrawal were reported.

Post-introduction data, after
administration of 8.7 million doses
to children ages 5-11-years
suggest that the vaccine was well
tolerated. As of 18 December
2021, 12 cases of myocarditis were
observed with a male dominance,
mostly after the second dose.
Reporting rates for males ages 5—
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11-years were substantially lower
than for males ages 12-15 and 16—
17-years.(51)

Favours

Favours Favours Favours . . . .
Balance int i . both ith In general, children present with Should be considered in
between interveéntion — comparison  bo neither Unclear less severe disease than adults. To | line with the WHO SAGE
benefits and date there are limited follow-up Roadmap For Prioritizing
harms data of the intervention. Use Of COVID-19
N . Vaccines.
The possibility to reduce public a s
health and social measures due to
high vaccination coverage in
children may affect the
O O X 0 psychosocial well-being of children.
Based on limited safety data, the
balance of benefits and harms is
highly context-specific and remains
unclear to date.
Further studies will need to be
undertaken as part of post-
marketing surveillance.
What is the Effectiveness of the intervention Please see the related GRADE
overall quality . tables.
of this Ntocljncluded Very low Low Moderate  High
evidence for | StUdIes
the critical 0 0 0 0
outcomes?
Safety of the intervention
No 'F‘C'“ded Very low Low Moderate High
studies
O O O O
o Probabl . I
How certain is | tant Possibl y No There is possibly important
the relative mpor a_n ) ossibly _no important No known | uncertainty regarding how the
importance of | Uncertainty important —important .o i Undesirabl | target population weighs the
the desirable | or uncertainty  uncertainty desirable and undesirable effects
- e or e outcomes | . .
and variability or variability or iabilit (i.e. the protection conferred by the
variability Y& aony vaccine weighed against the
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undesirable currently reported limited safety
outcomes? signals), related to COVID-19
vaccination.
U O O U Different population groups may
have different opinions regarding
the relative weights attributed to
desirable and undesirable
outcomes.
Values and Available scientific evidence Targeted studies should
preferences No Probably Uncertain Probably Yes Varies suggests that the target population | assess this aspect.
of the target No probably attaches more weight to
population: the desirable effects than the
Are the undesirable effects related to
desirable COVID-19 vaccination.
effects large There was substantial geographic
relative to variation in the acceptance of
undesirable COVID-19 vaccination among
effects? pregnant women and mothers of
O O O O O children aged <18 years. COVID-19
vaccine acceptance levels among
mothers for their children was
above 85% in Brazil, Colombia,
India and Mexico; and below 52%
for Australia, Russia and the USA
(50).
Are the No Uncertain Yes Varies Considerable resources are COVAX, the vaccine
resources needed to ensure the pillar of the Access to
required implementation of a COVID-19 COVID-19 Tools
small? vaccination programme, especially | Accelerator (ACT-
given the urgency of vaccination Accelerator), has now
roll-out worldwide, which shipped over 1 billion
necessitates additional surge doses to 144 countries
O O O resources in many settings to and territories(20).

accelerate implementation with
adequate infection prevention and
control procedures in the context of
COVID-19.

In January 20222, an
additional funding of at
least US$ 5.2 billion is
required for the Gavi
COVAX Advance Market
Commitment to establish
a Pandemic Vaccine
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Resources required include, but
are not restricted to, human
resources, vaccine costs, logistics,
planning and coordination, training,
social mobilization and
communications, and immunization
safety surveillance.

Pool of a minimum of
600 million additional
doses to address
uncertainties and risks in
the virus’ evolution,
provide bundled finance
to strengthen delivery
systems in recipient
countries, and cover
essential ancillary
costs(21).

Cost—
effectiveness

No

Uncertain

Yes

Varies

Formal global cost—effectiveness
analyses have not been conducted,
but the emerging evidence
indicates that the benefits,
including the impact on recovery of
the global economy, are likely to
outweigh the cost of COVID-19
vaccination in general at global
level.

Formal cost—effectiveness
analyses of BNT162b2 vaccine
compared with other vaccines have
been conducted in some settings.

Cost—effectiveness analyses
should be conducted at country
level; cost—effectiveness of COVID-
19 vaccination may vary by country
depending on COVID-19 burden,
comparator interventions
assessed, analysis perspective,
and local cost—effectiveness
thresholds used.

The global economy is
estimated to be losing
US$375 billion per
month because of the
coronavirus pandemic.
G20 countries have
invested approximately
US$10 trillion in
domestic economic
stimulus to mitigate the
economic consequences
of e.g. reduced business
activity and
unemployment due to
the pandemic, which is
expected to amount up
to US$13.8 trillion
through 2024 (22). Initial
estimates suggest that
timely rolled out COVID-
19 vaccination will
provide nomic value in
terms of averted
morbidity and mortality
costs and averted losses
in gross domestic
product (GDP) (23-28).

Preliminary cost—
effectiveness analysis
results for low- and
lower-middle-income
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countries suggest that
the cost—effectiveness of
COVID-19 vaccination
(with products other than
BNT162b2) in reducing
mortality decreases as
coverage expands to
younger age cohorts in
an age-descending
strategy (52).

What would
be the impact
on health
inequities?

Increased

Uncertain

Reduced

Varies

Equity and ethical considerations
are critical. SAGE has produced a
Values Framework (29), which
offers guidance on the fair
allocation of COVID-19 vaccines
based on six core ethical principles
that should guide distribution. If
distributed fairly, COVID-19
vaccines may have considerable
impact on reducing health
inequities.

As a matter of global equity, as
long as many parts of the world are
facing extreme vaccine shortage,
WHO recommends that countries
that have achieved high vaccine
coverage in the high-risk
populations consider global sharing
of BNT162b2 vaccine before
proceeding to vaccination of
children and adolescents who are
at low risk for severe disease.

The temperature storage
requirements of the current
formulation of the Pfizer—BioNTech
vaccine raise equity concerns, both
within countries and globally. The
required cold chain capacity is not

Vaccine nationalism is
seen as a threat to
reducing health inequity,
in particular as high-
income countries have
arranged bilateral
contracts with
manufacturers. This has
led to the establishment
of the Access to COVID-
19 Tools (ACT)
Accelerator and within
this, the COVAX facility,
which aims to ensure
equitable access to
vaccines for its
participating member
states (30).

-59-




>
E
=
0
<
'_
o
L
©]
O
<

Annexes to the recommendations for use of the Pfizer-BioNTech vaccine BNT162b2 against COVID-19

currently available in many low-
and middle-income countries, and
in some regions of high-income
countries, particularly in hard-to-
reach or otherwise already
disadvantaged communities. If
other vaccines with less
demanding storage requirements
are not made available, or if
vaccines that are feasible and
available to deliver are less
efficacious or less safe, health
inequities will result and existing
health inequities may be

exacerbated.
Which option Vaccination is an important tool to 190 economies are
is acceptable Intervention ~ Comparison  Both Neither unclear combat COVID-19 and key participating in COVAX
to key stakeholders, in particular suggesting a very high
stakeholders ministries of health and acceptability of COVID-
(e.g. immunization managers, are 19 vaccination in
ministries of generally strongly in favour of general, though not
health, 0 O 0 0 COVID-19 vaccination. necessarily of this
immunization vaccine in particular.
managers)?
Which option No represen_tative data on vaccine
is acceptable _ _ ) acceptance in the target age-group

Intervention  Comparison  Both Neither Unclear are available. In the general

to target population, COVID-19 vaccine
group? acceptability varies between

(sub)population groups and may be

correlated with the perceived risk

posed by the disease.

In a global survey (19 countries) of

acceptance rates in the general

U O O O population of any COVID-19

vaccine product, 71% of
participants reported that they
would be very, or somewhat, likely
to take a COVID-19 vaccine.
Acceptance rates ranged from
almost 55% to 87% (31). There
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was substantial geographic
variation in the acceptance of
COVID-19 vaccination among
pregnant women and mothers of
children aged <18 years. COVID-
19 vaccine acceptance levels
among mothers for their children
was above 85% in Brazil,
Colombia, India and Mexico; and
below 52% for Australia, Russia
and the USA (50).

Additionally, representative multi-
country surveys are carried out
periodically to assess the
percentage of those willing to
receive (or of those who have
already received) COVID-19
vaccination (non-product specific).

While these polls are limited to
selected countries, they provide a
certain degree of insight into
vaccine acceptance and trends
over time (32, 33).

Is the
intervention
feasible to
implement?

No

P .
robably . Probably Yes Varies

No Uncertain Yes

O O O O

The temperature storage
requirements of the current
formulation of the Pfizer—BioNTech
vaccine raise feasibility concerns,
although BNT162b2 can now be
distributed and stored at 2—-8° C for
1 month (31 days). The required
cold chain capacity is not currently
available in many low- and middle-
income countries, and in some
regions of high-income countries,
particularly in hard-to-reach or
otherwise already disadvantaged
communities.

In certain settings, school-based
programmes such as for HPV
vaccines could be leveraged to
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administer COVID-19 vaccines to
children.

Undesirable Undesirable The balance between Desirable consequences Desirable consequences

consequences clearly consequences probably  desirable and probably outweigh clearly outweigh
BALANCE OF outweigh desirable outweigh desirable undesirable undesirable undesirable
CONSEQUENCES consequences in most consequences in most consequences is closely  consequences in most consequences in most

settings settings balanced or uncertain settings settings

] [ O [

ideri We recommend the We recommend against the

We recommend the We suggest c_on5|dferr|]ng comparison intervention and tP?e

intervention recommgndatlon of the !

n intervention comparison

UJ [J Only in the context of D U

TYPE OF rigorous research

RECOMMENDATION

Only with targeted
monitoring and evaluation

Only in specific contexts or
specific (sub)populations

RECOMMENDATION Please see the interim recommendations.
(TEXT)

IMPLEMENTATION
CONSIDERATIONS

MONITORING,

SR JRTION AnD Please see the interim recommendations
RESEARCH '

PRIORITIES

Please see the interim recommendations.
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Annex 18. SAGE evidence-to-recommendation framework: BNT162b2 vaccine use in children (6 months— 4 years)

Question: Should BNT162b2 vaccine be administered to children (aged 6 months— 4 years) to prevent COVID-19?
Population: Children (aged 6 months— 4 years)
Intervention: Three doses of BNT162b2 vaccine

Comparison(s): Active control/placebo

Outcome: COVID-19 (PCR-confirmed)

Background: On 31 December 2019, WHO was alerted to several cases of pneumonia of unknown origin in Wuhan City, Hubei Province, China. The cause was
found to be a novel coronavirus, SARS-CoV-2. The disease caused by this novel virus has been named COVID-19. The outbreak of COVID-19 was declared a
public health emergency of international concern in January 2020. The disease has since spread, with an enormous impact on the health and well-being of individuals
and populations worldwide. It has further caused major disruptions to various sectors of society and the economy across the globe.

Vaccines are a critical tool in combating the pandemic. In the rapidly evolving field of COVID-19 vaccines, WHO has issued to date interim recommendations on the
use of a number of COVID-19 vaccines (11).

CRITERIA JUDGEMENTS RESEARCH EVIDENCE ADDITIONAL
INFORMATION

Is the problem No Uncertain Yes Varies by By 1 August 2022, data from 115

a public health setting countries included in the UNICEF

priority? database suggest that children and

adolescents under 20 years of age
accounted for 21% (57.8 million) of
the reported COVID-19 cases (44).

The COVID-19 situation is evolving
O O O rapidly. The cumulative number of
COVID-19 deaths globally has
surpassed 6 million. The most
recent epidemiological situation
can be found on the following
website:
https://covid19.who.int/table.Althou
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gh children are less affected by
direct morbidity and mortality
impacts of infection from SARS-
CoV-2 when compared to other
age groups, children are still at risk
of developing severe illness and
complications from COVID-19 (45).

Current evidence suggests that
children with certain underlying
medical conditions, and infants
(aged <1 year) may be at
increased risk for severe illness
from SARS-CoV-2 infection (46).
Children infected with SARS-CoV-2
are also at risk for developing
Multisystem Inflammatory
Syndrome in Children (MIS-C), a
severe, potentially fatal, rare
multiorgan inflammatory condition
with persistent fever (47).

Evidence suggests that case
fatality rate (CFR) may be higher in
children in low- and middle-income
countries than in high-income
countries (46).

Benefits of the

intervention

Are the
desirable
anticipated
effects large?

No

Uncertain

Yes

Varies

In Phase 2/3, a total of 4,526
participants 6 months through 4
years of age were randomized 2:1
to receive two doses of 3 ug
BNT162b2 or placebo, 3 weeks
apart. Based on analyses of post-
Dose 2 safety and effectiveness
data, the protocol was amended to
add a third primary series dose at
least 8 weeks after Dose 2. A
secondary analysis to evaluate
vaccine efficacy was planned once
21 confirmed cases had accrued in
the total study population.
Preliminary descriptive efficacy
analyses of COVID-19 cases

In the immune-bridging
analysis, the measure of
immune response to 3
doses (3 pg each) of the
Pfizer-BioNTech COVID-
19 vaccine in children
aged 6 months—4 years
without  evidence  of
previous SARS-CoV-2
infection was at least as
high as the response
observed in persons
aged 16-25 years who
had received 2 doses (30
Mg each) of the Pfizer-
BioNTech COVID-19

-64-




Annexes to the recommendations for use of the Pfizer-BioNTech vaccine BNT162b2 against COVID-19

occurring at least 7 days post Dose
3included 376 BNT162b2
recipients and 179 placebo
recipients 6-23 months of age and
589 BNT162 recipients and 271
placebo recipients 2-4 years of
age. In these analyses, three
COVID-19 cases occurred in
participants 6-23 months of age,
with 1 COVID-19 case in the
BNT162b2 group compared to 2 in
the placebo group, corresponding
to an estimated VE of 75.6% (95%
Cl: =369.1%, 99.6%), and 7
COVID-19 cases occurred in
participants 2-4 years of age, with
2 cases in the BNT162b2 group
and 5 in the placebo group,
corresponding to an estimated VE
of 82.4% (95% ClI: =7.6%, 98.3%).
In a combined analysis of both age
groups, VE was 80.4% (95% CI:
14.1%, 96.7%) with 3 cases in the
BNT162b2 group and 7 cases in
the placebo group. Cases were
accrued during February 2022
through April 2022, when the
Omicron variant was prevalent in
the United States. Among all
COVID-19 cases accrued from
Dose 1 through the data cutoff of
April 29, 2022, 1 placebo recipient
6-23 months of age and 7
participants 2-4 years of age (6
BNT162b2 recipients and 1
placebo recipient) met the protocol
specified criteria for severe COVID-
19 during both blinded and open-
label follow-up.

vaccine, with a geometric
mean ratio (GMR) for
50% neutralizing
antibody titre of 1.19
(95% CI = 1.00-1.43) for
children aged 6—23
months and 1.30 (95% ClI
= 1.13-1.50) for children
aged 2-4 years,
satisfying the non-
inferiority criteria.

No

Uncertain

Yes

Varies
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Harms of the

intervention

Are the
undesirable
anticipated
effects small?
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solicited systemic ARs occurred at
slightly decreasing frequencies with
each successive dose.

From the combined safety
database of 3,013 BNT162b2
recipients 6 months through 4
years of age, 1% of participants
(N=29) reported serious adverse
events (SAEs), as compared to
1.5% of participants (N=22) in the
combined safety database of 1,513
placebo recipients 6 months
through 4 years of age.

Balance
between
benefits and
harms

Favours
comparison  both

Favours
intervention

Favours

Favours

neither Unclear

In general, children present with
less severe disease than adults. To
date there are limited follow-up
data of the intervention.

The possibility to reduce public
health and social measures due to
high vaccination coverage in
children may affect the
psychosocial well-being of children.

Based on limited safety data, the
balance of benefits and harms is
highly context-specific and remains
unclear to date.

Further studies will need to be
undertaken as part of post-
marketing surveillance.

Should be considered in
line with the WHO SAGE
Roadmap For Prioritizing
Use Of COVID-19
Vaccines.

What is the
overall quality
of this
evidence for
the critical
outcomes?

Effectiveness of the intervention

No included Very low Low
studies y
O O O

Safety of the intervention

No included

studies Very low Low

Moderate High

O

Moderate High
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] O [
How certain is . Probably No There is possibly important
the relative Importa_nt Pos&bly !10 important No known | uncertainty regarding how the
importance of | Uncertainty  important important uncertainty = undesirabl | target population weighs the
the desirable | or uncert.alr?t_y uncertainty or e outcomes | desirable and undesirable effects
and variability or variability or . (i.e. the protection conferred by the
undesirable variability variability vaccine weighed against the
outcomes? currently reported limited safety
signals), related to COVID-19
vaccination.
O ] 0 0 Diﬁerent populati_on groups may
have different opinions regarding
the relative weights attributed to
desirable and undesirable
outcomes.
Values and Probably . Probably _ Available scientific evidence . Targeted .studies should
preferences No Uncertain Yes Varies suggests that the target population | assess this aspect.
of the target No Yes probably attaches more weight to
population: the desirable effects than the
Are the undesirable effects related to
desirable COVID-19 vaccination.
effects large There was substantial geographic
relative to variation in the acceptance of
undesirable COVID-19 vaccination among
effects? pregnant women and mothers of
O O O X O O children aged <18 years. COVID-19
vaccine acceptance levels among
mothers for their children was
above 85% in Brazil, Colombia,
India and Mexico; and below 52%
for Australia, Russia and the USA
(50).
Are the No Uncertain Yes Varies Considerable resources are COVAX, the vaccine
resources needed to ensure the pillar of the Access to
required implementation of a COVID-19 COVID-19 Tools
small? 0 0 vgccination programme, e_spe_cially Accelerator (ACT-
given the urgency of vaccination Accelerator), has now
roll-out worldwide, which shipped over 1 billion
necessitates additional surge
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resources in many settings to
accelerate implementation with
adequate infection prevention and
control procedures in the context of
COVID-19.

Resources required include, but
are not restricted to, human
resources, vaccine costs, logistics,
planning and coordination, training,
social mobilization and
communications, and immunization
safety surveillance.

doses to 144 countries
and territories(20).

In January 20222, an
additional funding of at
least US$ 5.2 billion is
required for the Gavi
COVAX Advance Market
Commitment to establish
a Pandemic Vaccine
Pool of a minimum of
600 million additional
doses to address
uncertainties and risks in
the virus’ evolution,
provide bundled finance
to strengthen delivery
systems in recipient
countries, and cover
essential ancillary
costs(21).

Cost—
effectiveness

No

Uncertain

Yes

Varies

Formal global cost—effectiveness
analyses have not been conducted,
but the emerging evidence
indicates that the benefits,
including the impact on recovery of
the global economy, are likely to
outweigh the cost of COVID-19
vaccination in general at global
level.

Formal cost—effectiveness
analyses of BNT162b2 vaccine
compared with other vaccines have
been conducted in some settings.

Cost—effectiveness analyses
should be conducted at country
level; cost—effectiveness of COVID-
19 vaccination may vary by country
depending on COVID-19 burden,
comparator interventions
assessed, analysis perspective,

The global economy is
estimated to be losing
US$375 hillion per
month because of the
coronavirus pandemic.
G20 countries have
invested approximately
US$10 trillion in
domestic economic
stimulus to mitigate the
economic consequences
of e.g. reduced business
activity and
unemployment due to
the pandemic, which is
expected to amount up
to US$13.8 trillion
through 2024 (22). Initial
estimates suggest that
timely rolled out COVID-
19 vaccination will
provide nomic value in
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and local cost—effectiveness terms of averted
thresholds used. morbidity and mortality
costs and averted losses
in gross domestic
product (GDP) (23-28).

Preliminary cost—
effectiveness analysis
results for low- and
lower-middle-income
countries suggest that
the cost—effectiveness of
COVID-19 vaccination
(with products other than
BNT162b2) in reducing
mortality decreases as
coverage expands to
younger age cohorts in
an age-descending
strategy (52).

What would Increased Uncertain Reduced Varies Equity and ethical considerations Vaccine nationalism is

be the impact are critical. SAGE has produced a seen as a threat to

on health Values Framework (29), which reducing health inequity,

inequities? offers guidance on the fair in particular as high-
allocation of COVID-19 vaccines income countries have
based on six core ethical principles | arranged bilateral
that should guide distribution. If contracts with
distributed fairly, COVID-19 manufacturers. This has
vaccines may have considerable led to the establishment
impact on reducing health of the Access to COVID-

X 0 0 0 inequities. 19 Tools (ACT)

Accelerator and within
this, the COVAX facility,
which aims to ensure
equitable access to
vaccines for its
participating member
states (30).

As a matter of global equity, as
long as many parts of the world are
facing extreme vaccine shortage,
WHO recommends that countries
that have achieved high vaccine
coverage in the high-risk
populations consider global sharing
of BNT162b2 vaccine before
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proceeding to vaccination of
children and adolescents who are
at low risk for severe disease.

The temperature storage
requirements of the current
formulation of the Pfizer—-BioNTech
vaccine raise equity concerns, both
within countries and globally. The
required cold chain capacity is not
currently available in many low-
and middle-income countries, and
in some regions of high-income
countries, particularly in hard-to-
reach or otherwise already
disadvantaged communities. If
other vaccines with less
demanding storage requirements
are not made available, or if
vaccines that are feasible and
available to deliver are less
efficacious or less safe, health
inequities will result and existing
health inequities may be

exacerbated.
Which option Vaccination is an important tool to 190 economies are
is acceptable | Interventon Comparison  Both Neither Unclear combat COVID-19 and key participating in COVAX
to key stakeholders, in particular suggesting a very high
stakeholders ministries of health and acceptability of COVID-
(e.0. immunization managers, are 19 vaccination in
ministries of generally strongly in favour of general, though not
health, % 0 0 0 0 COVID-19 vaccination. necessarily of this
immunization vaccine in particular.
managers)?

) . No representative data on vaccine

Wh'Ch option acceptance in the target age-group
is acceptable Intervention  Comparison  Both Neither Unclear are available. In the general
to target population, COVID-19 vaccine
group? acceptability varies between

(sub)population groups and may be

(I O O O
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correlated with the perceived risk
posed by the disease.

In a global survey (19 countries) of
acceptance rates in the general
population of any COVID-19
vaccine product, 71% of
participants reported that they
would be very, or somewhat, likely
to take a COVID-19 vaccine.
Acceptance rates ranged from
almost 55% to 87% (31). There
was substantial geographic
variation in the acceptance of
COVID-19 vaccination among
pregnant women and mothers of
children aged <18 years. COVID-
19 vaccine acceptance levels
among mothers for their children
was above 85% in Brazil,
Colombia, India and Mexico; and
below 52% for Australia, Russia
and the USA (50).

Additionally, representative multi-
country surveys are carried out
periodically to assess the
percentage of those willing to
receive (or of those who have
already received) COVID-19
vaccination (non-product specific).

While these polls are limited to
selected countries, they provide a
certain degree of insight into
vaccine acceptance and trends
over time (32, 33).

Probably Probably Yes

> Is the No ) Varies The temperature storage

E intervention No Uncertain  Yes requirements of the current

5’ feasible to formulation of the Pfizer—BioNTech
D implement? vaccine raise feasibility concerns,
< g O O a u although BNT162b2 can now be

T distributed and stored at 2—8° C for

1 month (31 days). The required
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cold chain capacity is not currently
available in many low- and middle-
income countries, and in some
regions of high-income countries,
particularly in hard-to-reach or
otherwise already disadvantaged
communities.

In certain settings, school-based
programmes such as for HPV
vaccines could be leveraged to
administer COVID-19 vaccines to
children.

Undesirable

Undesirable

The balance between

Desirable consequences

Desirable consequences

consequences clearly consequences probably  desirable and probably outweigh clearly outweigh
BALANCE OF outweigh desirable outweigh desirable undesirable undesirable undesirable
CONSEQUENCES consequences in most consequences in most consequences is closely  consequences in most consequences in most

settings settings balanced or uncertain settings settings

O O O O

We suggest considering We recommend the We recommend against the

We recommend the

) ; recommendation of the comparison intervention and the
intervention intervention comparison
O [J Only in the context of (I O

TYPE OF
RECOMMENDATION

rigorous research

Only with targeted
monitoring and evaluation

Only in specific contexts or
specific (sub)populations

RECOMMENDATION
(TEXT)

IMPLEMENTATION
CONSIDERATIONS

MONITORING,
EVALUATION AND
RESEARCH
PRIORITIES

Please see the interim recommendations.

Please see the interim recommendations.

Please see the interim recommendations.

-72-



Annexes to the recommendations for use of the Pfizer-BioNTech vaccine BNT162b2 against COVID-19

References

1.

2.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22,

23.

Vaccines and Related Biological Products Advisory Committee Meeting. December 17, 2020. FDA Briefing
Document. Moderna COVID-19 Vaccine. (www.fda.gov/media/144434/download, accessed 11 January 2021)2021.
Baden LR, El Sahly HM, Essink B, Kotloff K, Frey S, Novak R et al. Efficacy and Safety of the mMRNA-1273
SARS-CoV-2 Vaccine. NEnglJMed. 2020.

Jackson LA, Anderson EJ, Rouphael NG, Roberts PC, Makhene M, Coler RN et al. An mRNA Vaccine against
SARS-CoV-2 - Preliminary Report. NEnglJMed. 2020;383:1920-31.

Collier AY, McMahan K, Yu J, Tostanoski LH, Aguayo R, Ansel J et al. Immunogenicity of COVID-19 mRNA
Vaccines in Pregnant and Lactating Women. JAMA. 2021. doi: 10.1001/jama.2021.7563.

Shimabukuro TT, Kim SY, Myers TR, Moro PL, Oduyebo T, Panagiotakopoulos L et al. Preliminary Findings of
mRNA Covid-19 Vaccine Safety in Pregnant Persons. N Engl J Med. 2021. doi: 10.1056/NEJM0a2104983.
Pfizer-BioNTech Announce Positive Topline Results of Pivotal COVID-19 Vaccine Study in Adolescents.
(www.pfizer.com/news/press-release/press-release-detail/pfizer-biontech-announce-positive-topline-results-
pivotal, accessed 18 May 2021).

Pfizer-BioNTech. Phase 2/3 randomized controlled trial (RCT) in adolescents 12-15 years (unpublished, data
obtained from sponsor)

Frenck RW, Klein NP, Kitchin N, Gurtman A, Absalon J, Lockhart S et al. Safety, Immunogenicity, and Efficacy
of the BNT162b2 Covid-19 Vaccine in Adolescents. N Engl J Med. 2021. doi: 10.1056/NEJM0a2107456.

Walter EB, Talaat KR, Sabharwal C, Gurtman A, Lockhart S, Paulsen GC et al. Evaluation of the BNT162b2 Covid-
19 Vaccine in Children 5 to 11 Years of Age. New England Journal of Medicine. 2021;386:35-46. doi:
10.1056/NEJM0a2116298.

Vaccines and Related Biological Products Advisory Committee Meeting June 15, 2022. FDA Briefing Document
EUA amendment request for Pfizer-BioNTech COVID-19 Vaccine for use in children 6 months through 4 years of
age (https://www.fda.gov/media/159195/download, accessed 2 August 2022).

WHO. COVID-19 vaccines technical documents. (https://www.who.int/groups/strategic-advisory-group-of-
experts-on-immunization/covid-19-materials, accessed 8 June 2021).

VIEW-hub. IVAC. COVID-19 Data. (https://view-
hub.org/resources?field_resource type value=All&field vaccine cateqory%5B%5D=1280&year=all#main-
content, accessed 11 January 2022).

Enhancing Readiness for Omicron (B.1.1.529): Technical Brief and Priority Actions for Member States. 7 January
2022. (https://www.who.int/publications/m/item/enhancing-readiness-for-omicron-(b.1.1.529)-technical-brief-and-
priority-actions-for-member-states, accessed 11 January 2022).

Duration of protection from COVID-19 Vaccines: SAGE presentation December 7, 2021.
(https://cdn.who.int/media/docs/default-source/immunization/sage/2021/december/3.3-booster-feikin-decliningve-
sage-dec7-feikin-final.pdf?sfvrsn=14902e08_5, accessed 11 January 2021).

Pfizer and BioNTech Announce Phase 3 Trial Data Showing High Efficacy of a Booster Dose of Their COVID-19
Vaccine. (https://www.pfizer.com/news/press-release/press-release-detail/pfizer-and-biontech-announce-phase-3-
trial-data-showing, accessed 11 January 2022).

Anderson EJ, Rouphael NG, Widge AT, Jackson LA, Roberts PC, Makhene M et al. Safety and Immunogenicity of
SARS-CoV-2 mRNA-1273 Vaccine in Older Adults. NEnglJMed. 2020;383:2427-38.

Confirmation of guidance to vaccination centres on managing allergic reactions following COVID-19 vaccination
with the Pfizer/BioNTech vaccine. (www.gov.uk/government/news/confirmation-of-guidance-to-vaccination-
centres-on-managing-allergic-reactions-following-covid-19-vaccination-with-the-pfizer-biontech-vaccine,
accessed 14 December 2020)2020.

Falsey AR, Frenck RW, Walsh EE, Kitchin N, Absalon J, Gurtman A et al. SARS-CoV-2 Neutralization with
BNT162b2 Vaccine Dose 3. New England Journal of Medicine. 2021;385:1627-9. doi: 10.1056/NEJMc2113468.
Interim recommendations for heterologous COoVID-19 vaccine
schedules. (https://www.who.int/publications/i/item/WHO-2019-nCoV-vaccines-SAGE-recommendation-
heterologous-schedules, accessed 11 January 2022).

COVID-19 Vaccine Market Dashboard (https://www.unicef.org/supply/covid-19-vaccine-market-dashboard,
accessed 20 January 2022).

World leaders launch call for renewed support for vaccination in 2022 as part of the global fight against COVID-
19.  (https://www.gavi.org/news/media-room/world-leaders-launch-call-renewed-support-vaccination-2022-part-
global-fight, access, accessed 22 January 2022).

IFM Blog. A Disrupted Global Recovery. January 2022 (https://blogs.imf.org/2022/01/25/a-disrupted-global-
recovery/, accessed June 2022).

ACT Accelerator: An economic investment case & financing requirements. (www.who.int/docs/default-
source/coronaviruse/act-accelerator/economic-investment-case-final-v2.pdf?sfvrsn=91d67ff6_4&download=true,
accessed 13 December 2020)2020.

-73-


www.fda.gov/media/144434/download
www.pfizer.com/news/press-release/press-release-detail/pfizer-biontech-announce-positive-topline-results-pivotal
www.pfizer.com/news/press-release/press-release-detail/pfizer-biontech-announce-positive-topline-results-pivotal
https://www.fda.gov/media/159195/download
https://www.who.int/groups/strategic-advisory-group-of-experts-on-immunization/covid-19-materials
https://www.who.int/groups/strategic-advisory-group-of-experts-on-immunization/covid-19-materials
https://view-hub.org/resources?field_resource_type_value=All&field_vaccine_category%5B%5D=1280&year=all#main-content
https://view-hub.org/resources?field_resource_type_value=All&field_vaccine_category%5B%5D=1280&year=all#main-content
https://view-hub.org/resources?field_resource_type_value=All&field_vaccine_category%5B%5D=1280&year=all#main-content
https://www.who.int/publications/m/item/enhancing-readiness-for-omicron-(b.1.1.529)-technical-brief-and-priority-actions-for-member-states
https://www.who.int/publications/m/item/enhancing-readiness-for-omicron-(b.1.1.529)-technical-brief-and-priority-actions-for-member-states
https://cdn.who.int/media/docs/default-source/immunization/sage/2021/december/3.3-booster-feikin-decliningve-sage-dec7-feikin-final.pdf?sfvrsn=14902e08_5
https://cdn.who.int/media/docs/default-source/immunization/sage/2021/december/3.3-booster-feikin-decliningve-sage-dec7-feikin-final.pdf?sfvrsn=14902e08_5
https://www.pfizer.com/news/press-release/press-release-detail/pfizer-and-biontech-announce-phase-3-trial-data-showing
https://www.pfizer.com/news/press-release/press-release-detail/pfizer-and-biontech-announce-phase-3-trial-data-showing
www.gov.uk/government/news/confirmation-of-guidance-to-vaccination-centres-on-managing-allergic-reactions-following-covid-19-vaccination-with-the-pfizer-biontech-vaccine
www.gov.uk/government/news/confirmation-of-guidance-to-vaccination-centres-on-managing-allergic-reactions-following-covid-19-vaccination-with-the-pfizer-biontech-vaccine
https://www.who.int/publications/i/item/WHO-2019-nCoV-vaccines-SAGE-recommendation-heterologous-schedules
https://www.who.int/publications/i/item/WHO-2019-nCoV-vaccines-SAGE-recommendation-heterologous-schedules
https://www.unicef.org/supply/covid-19-vaccine-market-dashboard
https://www.gavi.org/news/media-room/world-leaders-launch-call-renewed-support-vaccination-2022-part-global-fight
https://www.gavi.org/news/media-room/world-leaders-launch-call-renewed-support-vaccination-2022-part-global-fight
https://blogs.imf.org/2022/01/25/a-disrupted-global-recovery/
https://blogs.imf.org/2022/01/25/a-disrupted-global-recovery/
www.who.int/docs/default-source/coronaviruse/act-accelerator/economic-investment-case-final-v2.pdf?sfvrsn=91d67ff6_4&download=true
www.who.int/docs/default-source/coronaviruse/act-accelerator/economic-investment-case-final-v2.pdf?sfvrsn=91d67ff6_4&download=true

24,

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44,

45,

46.

Annexes to the recommendations for use of the Pfizer-BioNTech vaccine BNT162b2 against COVID-19

Reddy KP, Fitzmaurice KP, Scott JA, Harling G, Lessells RJ, Panella C et al. Clinical outcomes and cost-
effectiveness of COVID-19 vaccination in South Africa. Nature Communications. 2021;12:6238. doi:
10.1038/s41467-021-26557-5.

Pearson CAB, Bozzani F, Procter SR, Davies NG, Huda M, Jensen HT et al. COVID-19 vaccination in Sindh
Province, Pakistan: A modelling study of health impact and cost-effectiveness. PLOS Medicine. 2021;18:¢1003815.
doi: 10.1371/journal.pmed.1003815.

Sandmann FG, Davies NG, Vassall A, Edmunds WJ, Jit M, Sun FY et al. The potential health and economic value
of SARS-CoV-2 vaccination alongside physical distancing in the UK: a transmission model-based future scenario
analysis and economic evaluation. The Lancet Infectious Diseases. 2021;21:962-74. doi: 10.1016/S1473-
3099(21)00079-7.

Liu Y, Sandmann FG, Barnard RC, Pearson CAB, Pastore R, Pebody R et al. Optimising health and economic
impacts of COVID-19 vaccine prioritisation strategies in the WHO European Region: a mathematical modelling
study. The Lancet Regional Health - Europe. 2022;12:100267. doi: https://doi.org/10.1016/j.lanepe.2021.100267.
Li R, Liu H, Fairley CK, Zou Z, Xie L, Li X et al. Cost-effectiveness analysis of BNT162b2 COVID-19 booster
vaccination in the United States. International Journal of Infectious Diseases. 2022;119:87-94. doi:
10.1016/j.ijid.2022.03.029.

World Health O. WHO SAGE values framework for the allocation and prioritization of COVID-19 vaccination, 14
September 2020. Geneva: World Health Organization; 2020 (https://apps.who.int/iris/handle/10665/334299.

ACT Accelarator and COVAX facility. www.who.int/initiatives/act-accelerator2020
(https://www.who.int/initiatives/act-accelerator.

Lazarus JV, Ratzan SC, Palayew A, Gostin LO, Larson HJ, Rabin K et al. A global survey of potential acceptance
of a COVID-19 vaccine. NatMed. 2020.

YouGov COVID-19 Public Monitor.(https://yougov.co.uk/topics/international/articles-reports/2021/01/12/covid-
19-willingness-be-vaccinated, accessed 22 April 2021)2021.

Global Attitudes on COVID-19 vaccine. Ipsos survey. ( www.ipsos.com/en/global-attitudes-covid-19-vaccine-
december-2020 , accessed 22 April 2021)2021.

Hansen CH, Schelde AB, Moustsen-Helm IR, Emborg H-D, Krause TG, Mglbak K et al. Vaccine effectiveness
against SARS-CoV-2 infection with the Omicron or Delta variants following a two-dose or booster BNT162b2 or
MRNA-1273 vaccination series: A Danish cohort study. medRxiv. 2021:2021.12.20.21267966. doi:
10.1101/2021.12.20.21267966.

Benenson S, Oster Y, Cohen MJ, Nir-Paz R. BNT162b2 mRNA Covid-19 Vaccine Effectiveness among Health
Care Workers. N Engl J Med. 2021;384:1775-7. doi: 10.1056/NEJMc2101951.

Hall VVJ, Foulkes S, Saei A, Andrews N, Oguti B, Charlett A et al. COVID-19 vaccine coverage in health-care
workers in England and effectiveness of BNT162b2 mRNA vaccine against infection (SIREN): a prospective,
multicentre, cohort study. Lancet. 2021;397:1725-35. doi: 10.1016/S0140-6736(21)00790-X.

Lopez Bernal J, Andrews N, Gower C, Robertson C, Stowe J, Tessier E et al. Effectiveness of the Pfizer-BioNTech
and Oxford-AstraZeneca vaccines on covid-19 related symptoms, hospital admissions, and mortality in older adults
in England: test negative case-control study. BMJ. 2021;373:n1088. doi: 10.1136/bmj.n1088.

Vasileiou E, Simpson CR, Shi T, Kerr S, Agrawal U, Akbari A et al. Interim findings from first-dose mass COVID-
19 vaccination roll-out and COVID-19 hospital admissions in Scotland: a national prospective cohort study. Lancet.
2021;397:1646-57. doi: 10.1016/S0140-6736(21)00677-2.

WHO. Interim recommendations for an extended primary series with an additional vaccine dose for COVID-19
vaccination in immunocompromised persons. 2021 (https://www.who.int/publications/i/item/WHO-2019-nCoV-
vaccines-SAGE_recommendation-immunocompromised-persons.

Hall VG, Ferreira VH, Ku T, lerullo M, Majchrzak-Kita B, Chaparro C et al. Randomized Trial of a Third Dose of
mMRNA-1273 Vaccine in Transplant Recipients. N Engl J Med. 2021;385:1244-6. doi: 10.1056/NEJMc2111462.
Gray KJ, Bordt EA, Atyeo C, Deriso E, Akinwunmi B, Young N et al. COVID-19 vaccine response in pregnant and
lactating women: a cohort study. Am J Obstet Gynecol. 2021. doi: 10.1016/j.ajog.2021.03.023.

Zauche LH, Wallace B, Smoots AN, Olson CK, Oduyebo T, Kim SY et al. Receipt of mRNA Covid-19 Vaccines
and Risk of Spontaneous Abortion. New England Journal of Medicine. 2021. doi: 10.1056/NEJMc2113891.
Kharbanda EO, Haapala J, DeSilva M, Vazquez-Benitez G, Vesco KK, Naleway AL et al. Spontaneous Abortion
Following COVID-19 Vaccination During Pregnancy. JAMA. 2021;326:1629-31. doi: 10.1001/jama.2021.15494.
UNICEF dashboard- COVID-19 confirmed cases and deaths. 2021 (https://data.unicef.org/resources/covid-19-
confirmed-cases-and-deaths-dashboard/.

Mantovani A, Rinaldi E, Zusi C, Beatrice G, Saccomani MD, Dalbeni A. Coronavirus disease 2019 (COVID-19)
in children and/or adolescents: a meta-analysis. Pediatr Res. 2021;89:733-7. doi: 10.1038/s41390-020-1015-2.
Preston LE, Chevinsky JR, Kompaniyets L, Lavery AM, Kimball A, Boehmer TK et al. Characteristics and Disease
Severity of US Children and Adolescents Diagnosed With COVID-19. JAMA Netw Open. 2021;4:€215298. doi:
10.1001/jamanetworkopen.2021.5298.

-74-


https://doi.org/10.1016/j.lanepe.2021.100267
https://apps.who.int/iris/handle/10665/334299
www.who.int/initiatives/act-accelerator2020
https://www.who.int/initiatives/act-accelerator
https://yougov.co.uk/topics/international/articles-reports/2021/01/12/covid-19-willingness-be-vaccinated
https://yougov.co.uk/topics/international/articles-reports/2021/01/12/covid-19-willingness-be-vaccinated
www.ipsos.com/en/global-attitudes-covid-19-vaccine-december-2020
www.ipsos.com/en/global-attitudes-covid-19-vaccine-december-2020
https://www.who.int/publications/i/item/WHO-2019-nCoV-vaccines-SAGE_recommendation-immunocompromised-persons
https://www.who.int/publications/i/item/WHO-2019-nCoV-vaccines-SAGE_recommendation-immunocompromised-persons
https://data.unicef.org/resources/covid-19-confirmed-cases-and-deaths-dashboard/
https://data.unicef.org/resources/covid-19-confirmed-cases-and-deaths-dashboard/

47.

48.

49.

50.

51.

52.

Annexes to the recommendations for use of the Pfizer-BioNTech vaccine BNT162b2 against COVID-19

Belay ED, Abrams J, Oster ME, Giovanni J, Pierce T, Meng L et al. Trends in Geographic and Temporal
Distribution of US Children With Multisystem Inflammatory Syndrome During the COVID-19 Pandemic. JAMA
Pediatr. 2021. doi: 10.1001/jamapediatrics.2021.0630.

Zambrano LD, Newhams MM, Olson SM, et al. Effectiveness of BNT162b2 (Pfizer-BioNTech) mRNA
Vaccination Against Multisystem Inflammatory Syndrome in Children Among Persons Aged 12-18 Years —
United States, July-December 2021. MMWR Morb Mortal Wkly Rep. ePub: 7 January 2022.
DOI: http://dx.doi.org/10.15585/mmwr.mm7102e1l.

COVID-19 subcommittee of the WHO Global Advisory Committee on Vaccine Safety (GACVS): updated
statement regarding myocarditis and pericarditis reported with COVID-19 mRNA vaccines. 27 October 2021.
( www.who.int/news/item/27-10-2021-gacvs-statement-myocarditis-pericarditis-covid-19-mrna-vaccines-updated,
accessed 2 November 2021).

Skjefte M, Ngirbabul M, Akeju O, Escudero D, Hernandez-Diaz S, Wyszynski DF et al. COVID-19 vaccine
acceptance among pregnant women and mothers of young children: results of a survey in 16 countries. Eur J
Epidemiol. 2021;36:197-211. doi: 10.1007/s10654-021-00728-6.

COVID-19 vaccine safety updates: Primary series in children and adolescents ages 5-11 and 12-15 years, and
booster doses in adolescents ages 1624 years. Advisory Committee on Immunization Practices January 5, 2022.
(https://www.cdc.gov/vaccines/acip/meetings/downloads/slides-2022-01-05/02-COVID-Su-508.pdf, accessed 11
January 2022).

Siedner MJ, Alba C, Fitzmaurice KP, Gilbert RF, Scott JA, Shebl FM et al. Cost-effectiveness of COVID-19
vaccination in low- and middle-income countries. medRxiv. 2021:2021.04.28.21256237. doi:
10.1101/2021.04.28.21256237.

© World Health Organization 2022. Some rights reserved. This work is available under the CC BY-NC-SA 3.0 IGO licence.

WHO reference number: WHO/2019-nCoV/vaccines/SAGE_recommendation/BNT162b2/annexes/2022.2

-75-


http://dx.doi.org/10.15585/mmwr.mm7102e1
www.who.int/news/item/27-10-2021-gacvs-statement-myocarditis-pericarditis-covid-19-mrna-vaccines-updated
https://www.cdc.gov/vaccines/acip/meetings/downloads/slides-2022-01-05/02-COVID-Su-508.pdf
https://creativecommons.org/licenses/by-nc-sa/3.0/igo

