Emergency Use Instructions for Healthcare Providers:
Pfizer-BioNTech COVID-19 Vaccine for Primary, Additional, and/or Booster Doses

The Centers for Disease Control and Prevention (CDC) is issuing Emergency Use Instructions (EUI) to provide
information about the use of the COVID-19 vaccine by Pfizer-BioNTech (Comirnaty), which is approved
(licensed) by the Food and Drug Administration (FDA) for the prevention of COVID-19 in individuals ages 16
years and older.! The CDC-issued EUI provide information for the use of this vaccine that are beyond the FDA-
approved labeling. The CDC-issued EUI provide information on the following uses of the COVID-19 vaccine by
Pfizer-BioNTech for:

e Alonger interval of 3—8 weeks between the first and second primary dose of Pfizer-BioNTech COVID-
19 vaccine for persons ages 12 years and older, particularly for individuals at higher risk of mRNA
COVID-19 vaccine-associated myocarditis.

e Delaying the second primary dose in persons ages 12 years and older who recently had SARS-CoV-2
infection, by 3 months from symptom onset or positive test (if infection was asymptomatic)

e Primary and/or booster dose(s), including for those with certain immunocompromising conditions or
those with incomplete primary series, for persons ages 12 years and older who received primary or
booster vaccination with certain non-FDA authorized or approved COVID-19 vaccines?.

e An additional dose in persons ages 18 years and older with certain immunocompromising conditions
who received primary vaccination with the Janssen COVID-19 Vaccine.

e A 3-month interval for a first booster dose after an mRNA vaccine primary series for persons ages 12
years and older who are moderately or severely immunocompromised.

e Asecond booster dose in persons ages 18—49 years without certain immunocompromising conditions
who received both a primary dose and first booster dose with the Janssen COVID-19 Vaccine. A second
booster dose in persons ages 50 years and older is authorized under EUA.

e Revaccination of moderately or severely immunocompromised persons ages 12 years and older who
received certain therapies (indicated below) and received dose(s) of COVID-19 vaccine prior to or
during treatment.

o Received COVID-19 vaccine dose(s) during treatment with B-cell-depleting therapies over a
limited period

o Received COVID-19 vaccine dose(s) prior to or during treatment involving hematopoietic cell
transplant (HCT) or chimeric antigen receptor (CAR)-T-cell therapy

MRNA vaccines are preferred for persons with moderate or severe immune compromise. The COVID-19
vaccine by Moderna under EUI also allow similar uses as an alternative mRNA COVID-19 vaccine to Pfizer-
BioNTech, and the same or similar recommendations in the EUl also apply to the use of the COVID-19 vaccine
by Moderna under EUI. See the Moderna EUI Fact Sheet for Healthcare Providers.

Refer to CDC'’s Interim Clinical Considerations for specific recommendations on use of the COVID-19 vaccine by
Pfizer-BioNTech allowed under the EUI. Relevant information is detailed in the sections titled: “People who
received COVID-19 vaccine outside the United States”, “People who received COVID-19 vaccine as part of a
clinical trial”, and “Recommendations for COVID-19 vaccination in moderately or severely
immunocompromised people.” For additional information about the COVID-19 vaccine by Pfizer-BioNTech
COVID-19, refer to the Comirnaty package insert or the Full Emergency Use Authorization (EUA) Prescribing
Information (FDA, 2022).

1 Comirnaty is the proprietary name for the product licensed under the Biologics License Application (BLA). The Pfizer-BioNTech COVID-19 Vaccine has
been available since December 11, 2020, pursuant to Emergency Use Authorization (EUA). The two approved formulations of Comirnaty and the two
FDA-authorized formulations of Pfizer-BioNTech COVID-19 Vaccine for 212 years are the same formulations, and vials of the BLA-compliant vaccine may
bear the name “Pfizer-BioNTech COVID-19 Vaccine.” Because of these features, and because Comirnaty is commonly referred to as the “Pfizer vaccine”
or the “Pfizer-BioNTech COVID-19 Vaccine,” these EUI refer to this vaccine as the COVID-19 vaccine by Pfizer-BioNTech.

2 A non-FDA authorized or approved COVID-19 vaccine that is listed for emergency use by the World Health Organization, or is included in CDC’s
Technical Instructions for Implementing Presidential Proclamation Advancing Safe Resumption of Global Travel During the COVID-19 Pandemic and
CDC’s Order, or that is a non-placebo part of a clinical trial within or outside the United States that is a WHO-EUL COVID-19 vaccine or a vaccine that is
not listed for emergency use by WHO but for which a U.S. data and safety monitoring board or equivalent has independently confirmed efficacy in the
United States (hereinafter “non-FDA authorized or approved COVID-19 vaccines”).
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What are EUI and why is CDC issuing EUI for the COVID-19 vaccine by Pfizer-BioNTech?

In 2013, the Pandemic and All-Hazards Preparedness Reauthorization Act included a new provision that
allowed for the issuance of EUI to permit CDC to inform healthcare providers and recipients about certain uses
of FDA-approved or cleared medical products. Specifically, EUl inform healthcare providers and recipients
about such products’ approved, licensed, or cleared conditions of use. The CDC Director has statutory (legal)
authority to create, issue, and disseminate EUI before or during an emergency.

The COVID-19 vaccine by Pfizer-BioNTech was approved by the FDA in August 2021 as a 2-dose primary series
for active immunization to prevent COVID-19 in persons ages 16 years and older. CDC is issuing these EUI to
provide information about use of the COVID-19 vaccine by Pfizer-BioNTech for primary, additional, and/or
booster doses that extend beyond its FDA-approved labeling as described further under “Who can receive the
COVID-19 vaccine by Pfizer-BioNTech” and “What are the doses and intervals of the COVID-19 vaccine by
Pfizer-BioNTech for primary, additional, and/or booster doses”.

What is COVID-19?

Coronavirus disease 2019 (COVID-19) is an infectious disease caused by the novel coronavirus, SARS-CoV-2,
that emerged in late 2019. It is predominantly a respiratory illness that can affect other organs. People with
SARS-CoV-2 infection have reported a wide range of symptoms, ranging from no symptoms to severe illness.
Symptoms may appear 2 to 14 days after exposure to the virus. Symptoms may include fever or chills, cough,
shortness of breath, fatigue, muscle or body aches, headache, new loss of taste or smell, sore throat,
congestion or runny nose, nausea or vomiting, and diarrhea.

Who can receive the COVID-19 vaccine by Pfizer-BioNTech?

The below describes who can receive the COVID-19 vaccine by Pfizer-BioNTech under EUIl. The COVID-19
vaccine by Moderna can also be used under EUI for similar uses as an alternative mRNA COVID-19 vaccine (see
the Moderna EUI Fact Sheet for Healthcare Providers).

e Persons ages 12 years and older, particularly those at higher risk of mMRNA COVID-19 vaccine-
associated myocarditis, may receive a second primary dose of the COVID-19 vaccine by Pfizer-
BioNTech after a longer interval of 3—8 weeks following the first primary dose.

e Persons ages 12 years and older who recently had SARS-CoV-2 infection may receive the second
primary dose after a deferral period of 3 months from symptom onset or positive test (if infection was
asymptomatic)

e Persons ages 12 years and older who received an incomplete primary series (e.g., only the first dose of
2-dose primary series) with certain non-FDA authorized or approved COVID-19 vaccines should receive
a primary dose of the COVID-19 vaccine by Pfizer-BioNTech.

e Persons ages 12 years and older who have received primary vaccination with certain non-FDA
authorized or approved COVID-19 vaccines should receive a booster dose of the COVID-19 vaccine by
Pfizer-BioNTech.

e Persons ages 18—49 years without certain immunocompromising conditions who received both a
primary dose and a first booster dose of the Janssen COVID-19 Vaccine may receive a second booster
dose of the COVID-19 vaccine by Pfizer-BioNTech. A second booster dose in persons ages 50 years and
older is authorized under EUA.

e For certain moderately or severely immunocompromised persons:

o Ages 12 years and older who received primary vaccination with certain non-FDA authorized or
approved COVID-19 vaccines should receive an additional primary dose of the COVID-19
vaccine by Pfizer-BioNTech.

o Ages 18 years and older who received primary vaccination with the Janssen COVID-19 Vaccine
should receive an additional dose with the COVID-19 vaccine by Pfizer-BioNTech.

o Ages 12 years and older who received certain therapies (indicated below) and received dose(s)
of COVID-19 vaccine prior to or during treatment should be revaccinated with the COVID-19
vaccine by Pfizer-BioNTech for any doses received before or during treatment.
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= Received COVID-19 vaccine dose(s) during treatment with B-cell-depleting therapies
over a limited period

= Received COVID-19 vaccine dose(s) prior to or during treatment involving HCT or CAR-
T-cell therapy

What are the doses and intervals of the COVID-19 vaccine by Pfizer-BioNTech for primary, additional, and/or
booster doses?

e Asecond primary dose of the COVID-19 vaccine by Pfizer-BioNTech (30 pg in 0.3 mL) should be
administered intramuscularly to persons ages 12 years and older; this may be 3-8 weeks after the first
primary dose. The approved interval is 3 weeks after the first dose, but an 8-week interval may be
optimal for some people.

e Asecond primary dose of the COVID-19 vaccine by Pfizer-BioNTech (30 pg in 0.3 mL) may be delayed
by 3 months from symptom onset or positive test (if infection was asymptomatic) in persons ages 12
years and older who recently had SARS-CoV-2 infection

e A primary dose, including as an additional primary dose for those with certain immunocompromising
conditions, of the Pfizer-BioNTech vaccine (30 pg in 0.3 mL) should be administered intramuscularly to
persons ages 12 years and older at least 28 days after primary vaccination with certain non-FDA
authorized or approved COVID-19 vaccines.

e Afirst booster dose of the COVID-19 vaccine by Pfizer-BioNTech (30 pg in 0.3 mL) should be
administered intramuscularly for persons ages 12 years and older who completed an mRNA COVID-19
vaccine primary series or primary vaccination with a series that included certain non-FDA authorized or
approved COVID-19 vaccines: at least 3 months after completion of primary vaccination for persons
with certain immunocompromising conditions or at least 5 months after completion of primary
vaccination for persons without certain immunocompromising conditions.

e A second booster dose with the COVID-19 vaccine by Pfizer-BioNTech (30 pg in 0.3 mL) may be
administered intramuscularly at least 4 months after the first booster dose to persons 18-49 years of
age without certain immunocompromising conditions who received both a primary dose and first
booster dose with the Janssen COVID-19 Vaccine.

e An additional dose with the COVID-19 vaccine by Pfizer-BioNTech (30 pg in 0.3 mL) should be
administered intramuscularly for persons ages 12 years and older with certain immunocompromising
conditions at least 28 days after a primary dose with the Janssen COVID-19 Vaccine (e.g., 1 primary
dose of the Janssen COVID-19 Vaccine followed by an additional dose with an mRNA COVID-19 vaccine
at least 28 days after the primary dose). People who received both 1 primary dose and 1 booster dose
of the Janssen COVID-19 Vaccine or 1 primary dose of the Janssen COVID-19 Vaccine followed by 1
booster dose of an mRNA COVID-19 vaccine should receive an additional dose with the COVID-19
vaccine by Pfizer-BioNTech (30 pg in 0.3 mL) at least 2 months after the booster dose.

e Revaccination with the COVID-19 vaccine by Pfizer-BioNTech for any doses received before or during
treatment with certain therapies (indicated below).

o Received COVID-19 vaccine dose(s) during treatment with B-cell-depleting therapies over a
limited period: the suggested interval to start revaccination is about 6 months after
completion of the B-cell-depleting therapy

o Received COVID-19 vaccine dose(s) prior to or during treatment with HCT or CAR-T-cell
therapy: revaccination at least 3 months after treatment

Refer to CDC’s Interim Clinical Considerations for specific and the latest dosing recommendations (e.g., number
of doses, dosing intervals, revaccination) that may vary for individuals with certain medical conditions and/or in
certain circumstances, which differ from or extend beyond the FDA-authorized and/or FDA-approved labeling.

See Table 3 COVID-19 vaccination schedule for moderately or severely immunocompromised people in CDC'’s
Interim Clinical Considerations for the latest dosing recommendations. On a case-by-case basis, providers of
moderately or severely immunocompromised patients who are ages 12 years and older may administer the
COVID-19 vaccine by Pfizer-BioNTech outside of the FDA-authorized or FDA-approved labeling and CDC
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recommended dosing intervals based on clinical judgment when the benefits of vaccination are deemed to
outweigh the potential and unknown risks for the recipient.

What are the formulations of the COVID-19 vaccine by Pfizer-BioNTech that these EUI apply to?

The EUI apply to the FDA-approved formulations of the COVID-19 vaccine by Pfizer-BioNTech. As of December
16, 2021, there are two FDA-approved formulations of this vaccine that are distinguished by purple and gray
caps. They are also FDA-authorized under EUA. The multiple dose vials with purple caps contain phosphate
buffered saline that must be diluted with normal saline prior to administration. The multidose vials with gray
caps contain tromethamine (Tris) buffer and do not require dilution for administration. Each formulation,
when prepared according to its respective formulation-specific instructions for administration, provide 0.3 mL
doses (each containing 30 ug mRNA). FDA has explained that these formulations of the vaccine can be used
interchangeably without presenting any safety or effectiveness concerns, when prepared according to their
respective formulation-specific instructions for use.

What are the common side effects with the COVID-19 vaccine by Pfizer-BioNTech?

Adverse reactions following administration of the vaccine that have been reported in clinical trials and/or post
authorization include injection site pain, fatigue, headache, muscle pain, chills, joint pain, fever, injection site
swelling, injection site redness, nausea, malaise, lymphadenopathy, decreased appetite, rash, pain in
extremity, diarrhea, and vomiting.

What are possible serious side effects with the COVID-19 vaccine by Pfizer-BioNTech?

Severe allergic reactions, including anaphylaxis, and other hypersensitivity reactions (e.g., rash, pruritus,
urticaria, angioedema), syncope, myocarditis and pericarditis have been reported following administration of
the vaccine outside of clinical trials. Myocarditis and/or pericarditis are rare, serious adverse events that have
been reported after receipt of mRNA COVID-19 vaccines, with the highest risk currently observed in males ages
12-29 years.

Who should not receive the COVID-19 vaccine by Pfizer-BioNTech?

Do not administer the COVID-19 vaccine by Pfizer-BioNTech to persons with known history of a severe allergic
reaction (e.g., anaphylaxis) to a previous dose or any component of the vaccine (see Contraindications, and
Warnings and Precautions sections in the Comirnaty package insert or Full EUA Prescribing Information as well
as CDC'’s Interim Clinical Considerations for Use of COVID-19 Vaccines Currently Approved or Authorized in the
United States for additional considerations).

What information should be provided to persons receiving a primary, additional, and/or booster dose of the
COVID-19 vaccine by Pfizer-BioNTech as described in the EUI?

e Provide the EUI Fact Sheet for Recipients and Caregivers.

e Provide a CDC COVID-19 Vaccination Record Card to the recipient or their caregiver with the lot number
and date of administration recorded for the primary, additional, or booster dose of the COVID-19 vaccine
by Pfizer-BioNTech.

e Provide the v-safe information sheet to vaccine recipients/caregivers and encourage vaccine recipients
to participate in v-safe. V-safe is a voluntary smartphone-based tool that uses text messaging and web
surveys to check in with people who have been vaccinated to identify potential side effects after COVID-
19 vaccination. V-safe asks questions that help CDC monitor the safety of COVID-19 vaccines. For more
information, visit: www.cdc.gov/vsafe.

What is the available supporting evidence for use of the COVID-19 vaccine by Pfizer-BioNTech for additional
primary or booster doses in people who received a primary vaccination with non-FDA authorized or
approved COVID-19 vaccines?

CDC has not systematically evaluated the safety, immunogenicity, and efficacy of an additional dose of the
COVID-19 vaccine by Pfizer-BioNTech (as either an additional primary dose for certain immunocompromised
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persons or as a booster dose) following receipt of primary vaccination with a non-FDA authorized or approved
COVID-19 vaccine. However, studies of COVID-19 vaccine boosting in the United Kingdom have shown that a
third dose of AstraZeneca, Moderna, or Pfizer-BioNTech COVID-19 vaccines successfully boosted immune
responses in people who had been primed with two doses of Pfizer-BioNTech or AstraZeneca COVID-19
vaccines approximately 3 months earlier. Levels of binding (1gG) and neutralizing antibodies, including against
Delta variant, were generally higher when an mRNA vaccine was used as either a heterologous or homologous
boost, or where the AstraZeneca COVID-19 vaccine was used as a heterologous boost after primary vaccination
with the Pfizer-BioNTech COVID-19 vaccine (Munro et al., 2021). Frequencies of local and systemic adverse
reactions in the 7 days post booster vaccination were higher with heterologous than homologous boosters and
in those aged under 70 years when compared to older recipients. Frequencies of local and systemic adverse
reactions were higher when the AstraZeneca COVID-19 vaccine was used to boost those who received primary
vaccination with the Pfizer-BioNTech COVID-19 vaccine, when compared with the Pfizer-BioNTech COVID-19
vaccine after either primary vaccination (Munro et al., 2021).

Additional supporting evidence for use of the COVID-19 vaccine by Pfizer-BioNTech for additional primary or
booster doses in people who received a non-FDA authorized or approved COVID-19 primary vaccination series
are as follows. An unpublished small, randomized trial in Bahrain found that a third dose of Pfizer-BioNTech
COVID-19 vaccine after a 2-dose Sinopharm BIBP COVID-19 vaccine primary series resulted in higher levels of
IgG antibodies against the spike-antigen of SARS-CoV-2 (anti-S-1gG) compared to a 3-dose series of Sinopharm
BIBP COVID-19 vaccine (SAGE, 2021). In a pilot prospective cohort study of healthcare workers (HCWs) from
Lebanon, 50 HCWs who received a 2-dose primary series of Sinopharm BIBP COVID-19 vaccine and a single
booster dose of Pfizer-BioNTech COVID-19 vaccine had significantly higher anti-S-1gG titers compared to 50
homologous vaccinees (2 primary series doses and 1 booster dose of Pfizer-BioNTech COVID-19 vaccine)
(Moghnieh, 2021). A longitudinal study of 41 Thai HCWs who received a 2-dose primary series of Sinovac
(CoronaVac) COVID-19 vaccine demonstrated booster antibody responses following either AstraZeneca or
Pfizer-BioNTech COVID-19 vaccines, including against the Delta variant (Patamatamkul, 2021). Local and
systemic reactogenicity was reported to be mild to moderate across studies. Finally, a study from Chile
examining heterologous boosting with AztraZeneca or Pfizer-BioNTech among Sinovac-CoronaVac primed
individuals demonstrated higher vaccine effectiveness (VE) against infection, symptomatic disease, and
intensive care unit admission compared with homologous boosting (Araos, 2021).

WHOQ'’s Strategic Advisory Group of Experts (SAGE) on Immunization has noted that although data are currently
limited on the safety, immunogenicity, and effectiveness of heterologous versus homologous additional doses,
evolving evidence suggests that use of a heterologous vaccine for an additional dose may be more
immunogenic than a homologous series. In its recommendations for an additional dose in certain
immunocompromised people and in people aged 60 years and over who received Sinopharm BIBP or Sinovac-
CoronaVac COVID-19 vaccines as a 2-dose primary series, WHO has advised that countries can consider
heterologous additional doses based on supply availability (WHO SAGE 2021a-c).

More than 80 countries are using boosters after non-FDA authorized or approved COVID-19 vaccines.
Countries such as the United Kingdom (JCVI, 2021a-b), Canada (National Advisory Committee on Vaccination,
2021), Germany, and France have recommended heterologous dosing, including with use of Pfizer-BioNTech
COVID-19 vaccine, for an additional primary series and/or booster dose based on their reviews of available
immunological and safety data, as well as the epidemiology of COVID-19 and other contextual factors.

The heterologous booster dose of Pfizer-BioNTech COVID-19 vaccine in individuals who completed primary
vaccination with Janssen COVID-19 Vaccine is supported by the immunogenicity data from a Phase 1/2 open-
label clinical study (NCT04889209) by the National Institutes of Health conducted in the United States that
evaluated heterologous booster regimens of FDA-authorized COVID-19 vaccines. In this study, adults who had
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completed primary vaccination with a Moderna COVID-19 Vaccine 2-dose series (N=151), a Janssen COVID-19
Vaccine single-dose (N=156), or a Pfizer-BioNTech COVID-19 vaccine 2-dose series (N=151) at least 12 weeks
prior to enrollment and who reported no history of SARS-CoV-2 infection were randomized 1:1:1 to receive a
booster dose of one of three vaccines: Moderna COVID-19 Vaccine, Janssen COVID-19 Vaccine, or Pfizer-
BioNTech COVID-19 Vaccine. Neutralizing antibody titers, as measured by a pseudovirus neutralization assay
using a lentivirus expressing the SARS-CoV-2 Spike protein with D614G mutation, were assessed prior to
administration of the booster dose (Day 1) and after the booster dose (Day 15). A booster response to the
Pfizer-BioNTech COVID-19 Vaccine was demonstrated regardless of which COVID-19 vaccine was used for
primary vaccination. An overall review of adverse reactions reported following the Pfizer-BioNTech COVID-19
vaccine heterologous booster dose did not identify any new safety concerns as compared to adverse reactions
reported following the Pfizer-BioNTech COVID-19 vaccine primary vaccination or homologous booster dose
(FDA, 2022).

Recent studies indicate that additional doses in people who are moderately or severely immunocompromised
are safe and can increase antibody response. Small studies in solid organ transplant recipients in Toulouse,
Strasbourg, and Baltimore demonstrate immunogenicity of a 4" mRNA dose when administered 1-2 months
after the 3rd dose (Kamar et al., 2021; Benotmane et al., preprint; Alejo et al., 2021). Multiple studies,
including COV-BOOST and the NIH mix-and-match study demonstrated safety and immunogenicity of a booster
dose in the general population when administered at intervals as short as 3 months following a 2-dose primary
series (Munro et al., 2021; Atmar et al., preprint). Finally, multiple countries have implemented booster doses
at least 3 months after primary vaccination in the general population (e.g., UK, Germany, Netherlands).

What is the available supporting evidence for a longer/extended interval (8 weeks) between the first and
second dose in the mRNA vaccine primary series schedule?

New evidence suggests that an interval longer than 3 weeks between primary series doses may reduce the risk
of myocarditis and result in greater immunogenicity and effectiveness, such that there may be greater benefits
and fewer risks with this dosing interval; however, the benefit of delaying the second dose beyond an interval
of 8 weeks may be limited.

Several studies provide evidence that indicate greater immunogenicity and VE following a longer interval
between the first and second dose of the mRNA primary series.

¢ Neutralizing antibody titers were higher following an extended dosing (6-14 weeks) interval with
MRNA vaccine, compared to a standard 3—4 week interval (Payne, 2021; Grunau, 2021; Amirthalingam,
2021; Parry, 2022).

e Among an observational cohort of SARS-CoV-2 infection naive health care workers (n=334) in the
United Kingdom, persons who received Pfizer-BioNTech COVID-19 Vaccine following an extended
dosing interval (6—14 week) had higher neutralizing antibody titers and antigen-specific B cell
responses 4 weeks after their second dose, compared to persons with a short interval (3—4 week)
(Payne, 2021).

o Investigators observed sustained B and T cell responses, noting that the longer interval
between vaccine doses may promote efficient T cell expansion and long-term memory cell
persistence (Payne, 2021).

e In alarge test-negative design study to evaluate VE among adults aged 218 years in British Columbia
and Quebec, Canada, two-dose mRNA VE against infection and hospitalization was significantly higher
with a longer dosing interval (7-8 weeks vs. 3—4 weeks) (Skowronski, 2021). VE appeared to plateau at
the 7-8 week interval.

e Atest-negative case control study among adults aged 50-89 years in England demonstrated that
Pfizer-BioNTech VE was higher with longer (>6 weeks) intervals compared to short (3—4 weeks)
intervals for all age groups (Amirthalingam).
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A longer interval between the first and second dose of mMRNA vaccines may improve safety, especially for
young men.

e Inan unpublished (preprint) retrospective population-based cohort using Canada’s provincial vaccine
registry and passive vaccine safety surveillance between December 2020 and September 2021,
reported rates of myocarditis/pericarditis among all persons were greater with shorter intervals (3—4
weeks) between dose 1 and dose 2 compared to extended intervals (=8 weeks) for both Moderna
(unadjusted rate ratio [RR]= 5.2, 95% Cl 2.6—10.0) and Pfizer-BioNTech (RR=5.5, 95% Cl 3.1-9.6)
(Buchan, preprint).

e The lower reported rates of myocarditis/pericarditis among persons receiving their second vaccine
dose at extended intervals (28 weeks) was observed across schedules of mRNA vaccine primary series
(i.e., Pfizer-Pfizer, Moderna-Moderna, Pfizer-Moderna) (Buchan, preprint).

Countries such as Australia, Canada, Denmark, Finland, France, Germany, Norway, Taiwan, and the United
Kingdom have recommended extended mRNA vaccine primary series dosing for all persons or specific sub-
groups, based on their reviews of available immunological, safety, and effectiveness data, as well as the
epidemiology of COVID-19, operational considerations, and other contextual factors.

What is the available supporting evidence for use of the COVID-19 vaccine by Pfizer for a second booster
dose in people who have received a primary dose and first booster dose with Janssen COVID-19 Vaccine?
Real-world VE data from the use of COVID-19 vaccines in the U.S. have suggested that the Janssen COVID-19
Vaccine may have lower VE against both infection and severe disease compared to mRNA vaccines (IVY
Network, 2021). Additionally, evidence is accumulating from observational studies in the U.S. to suggest
individuals who have received Janssen COVID-19 Vaccine as both the primary vaccination and booster may
have lower protection. In a recent study from CDC VISION network, VE against laboratory-confirmed COVID-
19-associated emergency department and urgent care (ED/UC) encounters within 7-120 days since booster
dose was 54% after 2 Janssen doses, 79% after 1 Janssen/1 mRNA dose, and 83% after 3 mRNA doses. VE
estimates for the same vaccine regimens against laboratory-confirmed COVID-19-associated hospitalizations
within 7-120 days since booster dose were 67%, 78%, and 90%, respectively (Natarajan et al., 2022).

What is the available supporting evidence for delaying the second primary dose in people who recently had
SARS-CoV-2 infection by 3 months from symptom onset or positive test (if infection was asymptomatic)?
SARS-CoV-2 infection induces a robust humoral and cellular immune response (CDC, 2021). Additionally, a
longer interval of at least 3 or 6 months between infection and vaccination may improve immune response by
allowing time for the response to mature and avoiding interference from the vaccine (Abu-Raddad L, 2021;
Zhong, 2021). Multiple large-scale studies have observed decreased risk of subsequent infection with
antigenically similar variants by 80-93% for months after infection (CDC, 2021). Delaying vaccination for 3
months after infection may therefore help to maximize protection with minimal risk to the individual.
However, robustness and duration of protection is variable (National Collaborating Center for Methods and
Tools, 2021). The circulating variant, as well as individual-level factors such as age and comorbidities, can
impact level of protection. For example, overall risk of reinfection increased during the Omicron wave, and
protection from infection or vaccination, was less robust than against previous variants (Pulliam et al., 2022).
Additionally, some populations (e.g., older adults, immunocompromised) may have decreased levels of
protection following infection, necessitating an interval that balances the benefits and risks of delaying
vaccination after infection at a population level.

Vaccination continues to be recommended regardless of the option for delaying vaccination after infection.
Numerous immunologic studies and a growing number of epidemiologic studies have shown that vaccinating
previously infected individuals significantly enhances their immune response and effectively reduces the risk of
subsequent infection, including in the setting of increased circulation of more infectious variants (CDC, 2021).

What is the available supporting evidence for revaccination of people who received COVID-19 vaccine during
B-cell-depleting therapy administered over a limited period?
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Studies of people on B-cell-depleting therapies indicate patients do not achieve adequate seroconversion or
have a decreased odds ratio of seroconversion if they were vaccinated during therapy (Haggenberg, 20223;
Haggenberg, 2022b).The timing of vaccination relative to therapy influences vaccine immunogenicity;
vaccination at least 6 months after therapy has demonstrated improved seroconversion (Kornek, 2022;
Schietzel, 2022, Disanto, 2021). The option to be revaccinated for people who received vaccination during
therapy would allow the opportunity to develop a more sufficient immune response.

Risk-Benefit of the COVID-19 vaccine by Pfizer-BioNTech as Primary, Additional, and/or Booster Vaccination
for Individuals Described in the EUI

The duration of vaccine-induced protection from primary vaccination with COVID-19 vaccines is unknown.
Efficacy data from clinical studies of 2-dose primary series supported benefit of the COVID-19 vaccine by
Pfizer-BioNTech in preventing severe COVID-19 and supported its FDA approval. Effectiveness of an additional
primary dose of the COVID-19 vaccine by Pfizer-BioNTech is inferred from immunogenicity data in
immunocompromised adults who received a single additional primary dose. Clinical trials demonstrated that
relative vaccine efficacy was 95.3% (95% confidence interval: 89.5%, 98.3%) among persons aged 16 years and
older who received a booster dose of the COVID-19 vaccine by Pfizer-BioNTech (administered predominantly
between 10-12 months following completion of primary series) in the previous 2 months, compared to those
who had only completed two primary doses. Rates of local or systemic adverse events in these trials were
similar or lower after a booster dose than after the second primary dose (Perez, 2021; Gruber, 2021).
Additionally, the real world data from the Ministry of Health of Israel that included over 6,300 individuals aged
12-15 years and over 4.1 million individuals aged 16 years and older who received a booster dose of the
COVID-19 vaccine by Pfizer-BioNTech at least 5 months after primary vaccination revealed no new safety
concerns.

Effectiveness of a heterologous booster dose of COVID-19 vaccine by Pfizer-BioNTech is inferred from data in
adults who received a booster dose following primary vaccination with the Pfizer-BioNTech COVID-19 Vaccine
or another FDA-authorized COVID-19 vaccine. Available data on the safety or efficacy of a Pfizer-BioNTech
COVID-19 vaccine dose after receipt of a non-FDA authorized or approved COVID-19 vaccine are limited.
However, based on available information, it appears reasonable to anticipate that known and potential risks of
an additional primary dose or a booster dose of the COVID-19 vaccine by Pfizer-BioNTech may be outweighed
by its likely benefit to enhance or restore protection by the primary vaccination, which might have waned over
time, especially in people with immunocompromising conditions or taking immunosuppressive medications
who may require a shorter interval for booster doses.

Refer to the CDC’s Interim Clinical Considerations for Use of COVID-19 Vaccines for additional information.

Available Alternatives
Currently, the Pfizer-BioNTech COVID-19 vaccine and Moderna COVID-19 vaccine are the only FDA-approved
vaccines for which EUI provide for primary, additional, and/or booster dose administration.

Reporting Adverse Event or Medication Errors
The vaccination provider is responsible for mandatory reporting of the following to the Vaccine Adverse Event
Reporting System (VAERS):

® vaccine administration errors whether or not associated with an adverse event,

e serious adverse events (irrespective of attribution to vaccination),

e cases of Multisystem Inflammatory Syndrome (MIS) in adults and children, and

e cases of COVID-19 that result in hospitalization or death.

Complete and submit reports to VAERS online at https://vaers.hhs.gov/reportevent.html.
For further assistance with reporting to VAERS call 1-800-822-7967.

References

Pfizer-BioNTech COVID-19 Vaccine EUI Healthcare Providers Fact Sheet, ver 6/24/2022; originally CDC-issued 11/17/2021;

prior revisions in 2021 (12/9), 2022 (1/7, 2/11, 2/22, 3/29, 5/20) Page 8 of 11 ,{C ’l J /C



https://www.fda.gov/news-events/press-announcements/coronavirus-covid-19-update-fda-takes-multiple-actions-expand-use-pfizer-biontech-covid-19-vaccine
https://www.cdc.gov/vaccines/covid-19/clinical-considerations/covid-19-vaccines-us.html#overview-covid19-vax-recommendations
https://vaers.hhs.gov/reportevent.html

Abu-Raddad L, Chemaitelly H, Ayoub HH, et al. Association of Prior SARS-CoV-2 Infection With Risk of
Breakthrough Infection Following mRNA Vaccination in Qatar. JAMA. 2021;326(19):1930-1939.
https://jamanetwork.com/journals/jama/fullarticle/2785918

Alejo J., et al. Antibody Response to a Fourth Dose of a SARS-CoV-2 Vaccine in Solid Organ Transplant
Recipients: A Case Series. Transplantation 2021;105(21):e280-e281.

Amirthalingam G, Bernal, JL, Andrews, NJ, et al. Serological responses and vaccine effectiveness for extended
COVID-19 vaccine schedules in England. Nat Commun 12,7217 (2021). https://doi.org/10.1038/s41467-021-
27410-5

Araos R, Jara A. Covid-19 vaccine effectiveness assessment in Chile - 25 October 2021
(https://cdn.who.int/media/docs/default-source/blue-print/chile rafael-araos who-vr-
call 250ct2021.pdf?sfvrsn=7a7ca72a 7)

Atmar, R.L., et al. Heterologous SARS-CoV-2 Booster Vaccinations — Preliminary Report. medRxiv Preprint.
doi: 10.1101/2021.10.10.21264827

Benotmane, I., Bruel T., Planas, D., Fafi-Kremer, S., Schwarz, O., Caillard, S. A fourth dose of the mRNA-1273
SARS-CoV-2 vaccine improves serum neutralization against the delta variant in kidney transplant recipients.
Preprint: https://www.medrxiv.org/content/10.1101/2021.11.25.21266704v1

Buchan SA, et al. Epidemiology of myocarditis and pericarditis following mRNA vaccines in Ontario, Canada: by
vaccine product, schedule and interval.

CDC. Science Brief: SARS-CoV-2 infection-induced and vaccine-induced immunity. 2021.
https://www.cdc.gov/coronavirus/2019-ncov/science/science-briefs/vaccine-induced-immunity.html

Disanto G, Sacco R, Bernasconi, E. Association of Disease-Modifying Treatment and Anti-CD20 Infusion Timing
With Humoral Response to 2 SARS-CoV-2 Vaccines in Patients With Multiple Sclerosis. JAMA Neurology.
2021;78(12):1529-1531.

FDA. Fact Sheet for Healthcare Providers Administering Vaccine. Emergency Use Authorization of the Pfizer-
BioNTech COVID-19 Vaccine to Prevent Coronavirus Disease 2019, Revised January 3, 2022
https://www.fda.gov/emergency-preparedness-and-response/coronavirus-disease-2019-covid-19/comirnaty-
and-pfizer-biontech-covid-19-vaccine

Gruber, W. BNT162b2 [COMIRNATY® (COVID-19 Vaccine, mRNA)] Booster (Third) Dose. Advisory Committee
on Immunization Practices meeting, September 22, 2021:
https://www.cdc.gov/vaccines/acip/meetings/downloads/slides-2021-09-22/02-COVID-Gruber-508.pdf

Grunau B et al. A Higher Antibody Response Is Generated With a 6- to 7-Week (vs Standard) Severe Acute
Respiratory Syndrome Coronavirus 2 (SARS-CoV-2) Vaccine Dosing Interval. Clin Infect Dis. 2021 Nov 30:
ciab938. Published online 2021 Nov 30. doi: 10.1093/cid/ciab938

Joint Committee on Vaccination and Immunisation (JCVI). JCVI statement regarding a COVID-19 booster
vaccine programme for winter 2021 to 2022. London (United Kingdom): Department of Health & Social Care;
14 Sept 2021. https://www.gov.uk/government/publications/jcvi-statement-september-2021-covid-19-
booster-vaccine-programme-for-winter-2021-to-2022/jcvi-statement-regarding-a-covid-19-booster-vaccine-
programme-for-winter-2021-to0-2022.

Joint Committee on Vaccination and Immunisation (JCVI) advice on third primary dose vaccination. London
(United Kingdom): Department of Health & Social Care; 1 Sept 2021.
https://www.gov.uk/government/publications/third-primary-covid-19-vaccine-dose-for-people-who-are-

Pfizer-BioNTech COVID-19 Vaccine EUI Healthcare Providers Fact Sheet, ver 6/24/2022; originally CDC-issued 11/17/2021; ety
prior revisions in 2021 (12/9), 2022 (1/7, 2/11, 2/22, 3/29, 5/20) Page 9 of 11 ) .(C
a%tm o



https://jamanetwork.com/journals/jama/fullarticle/2785918
https://doi.org/10.1038/s41467-021-27410-5
https://doi.org/10.1038/s41467-021-27410-5
https://cdn.who.int/media/docs/default-source/blue-print/chile_rafael-araos_who-vr-call_25oct2021.pdf?sfvrsn=7a7ca72a_7
https://cdn.who.int/media/docs/default-source/blue-print/chile_rafael-araos_who-vr-call_25oct2021.pdf?sfvrsn=7a7ca72a_7
https://dx.doi.org/10.1101%2F2021.10.10.21264827
https://www.medrxiv.org/content/10.1101/2021.11.25.21266704v1
https://www.cdc.gov/coronavirus/2019-ncov/science/science-briefs/vaccine-induced-immunity.html
https://www.fda.gov/emergency-preparedness-and-response/coronavirus-disease-2019-covid-19/comirnaty-and-pfizer-biontech-covid-19-vaccine
https://www.fda.gov/emergency-preparedness-and-response/coronavirus-disease-2019-covid-19/comirnaty-and-pfizer-biontech-covid-19-vaccine
https://www.cdc.gov/vaccines/acip/meetings/downloads/slides-2021-09-22/02-COVID-Gruber-508.pdf
https://www.gov.uk/government/publications/jcvi-statement-september-2021-covid-19-booster-vaccine-programme-for-winter-2021-to-2022/jcvi-statement-regarding-a-covid-19-booster-vaccine-programme-for-winter-2021-to-2022
https://www.gov.uk/government/publications/jcvi-statement-september-2021-covid-19-booster-vaccine-programme-for-winter-2021-to-2022/jcvi-statement-regarding-a-covid-19-booster-vaccine-programme-for-winter-2021-to-2022
https://www.gov.uk/government/publications/jcvi-statement-september-2021-covid-19-booster-vaccine-programme-for-winter-2021-to-2022/jcvi-statement-regarding-a-covid-19-booster-vaccine-programme-for-winter-2021-to-2022
https://www.gov.uk/government/publications/third-primary-covid-19-vaccine-dose-for-people-who-are-immunosuppressed-jcvi-advice/joint-committee-on-vaccination-and-immunisation-jcvi-advice-on-third-primary-dose-vaccination.%2010

immunosuppressed-jcvi-advice/joint-committee-on-vaccination-and-immunisation-jcvi-advice-on-third-
primary-dose-vaccination.

Kamar, N., Abravanel, F., Marion O. Assessment of 4 doses of SARS-CoV-2 messenger RNA-based vaccine in
recipients of a solid organ transplant. Infection Diseases 2021;4(11):e2136030.

Haggenburg S, Hofsink Q, Lissenberg-Witte BI, et al. Three-dose mMRNA-1273 vaccination schedule: sufficient
antibody response in majority of immunocompromised hematology patients. medRxiv. 2022a. Preprint. doi:
https://doi.org/10.1101/2022.04.08.22273602

Haggenburg S, Lissenberg-Witte B.l, van Binnendijk RS., et al. Quantitative analysis of mRNA-1273 COVID-19
vaccination response in immunocompromised adult hematology patients. Blood Advances. 2022;6(5):1537-
1546.

Kornek B, Leutmezer F, Rommer PS, et al. B Cell Depletion and SARS-CoV-2 Vaccine Responses in
Neuroimmunologic Patients. Annals of Neurology. 2022;91:342-352.

Meeting of the Strategic Advisory Group of Experts on Immunization (SAGE) — 5 October 2021. Geneva: World
Health Organization; 2021. Kaslow DC. Policy question: Is a 3™ dose needed for older persons who have
received 2 doses of inactivated COVID-19 vaccines? https://www.who.int/news-
room/events/detail/2021/10/04/default-calendar/sage _meeting october 2021.

Moghnieh R, Mekdashi R, El-Hassan S, et al. Inmunogenicity and reactogenicity of BNT162b2 booster in BBIBP-
CorV-vaccinated individuals compared with homologous BNT162b2 vaccination: Results of a pilot prospective
cohort study from Lebanon. Vaccine 2021; 139:6713-9.

Munro, Alasdair PS, et al. "Safety and immunogenicity of seven COVID-19 vaccines as a third dose (booster)
following two doses of ChAdOx1 nCov-19 or BNT162b2 in the UK (COV-BOOST): a blinded, multicentre,
randomised, controlled, phase 2 trial." The Lancet (2021).

National Advisory Committee on Vaccination. An Advisory Committee Statement: Guidance on booster COVID-
19 vaccine doses in Canada. Public Health Agency of Canada; 3 Dec 2021.
https://www.canada.ca/content/dam/phac-aspc/documents/services/immunization/national-advisory-
committee-on-immunization-naci/guidance-booster-covid-19-vaccine-doses/guidance-booster-covid-19-
vaccine-doses.pdf

National Collaborating Centre for Methods and Tools. Rapid Review Update 1: What is the ongoing
effectiveness, immunogenicity, and safety of COVID-19 vaccines in persons who have had a prior, confirmed
COVID-19 infection?. Hamilton (ON): McMaster University; 2021. Available from: https://www.nccmt.ca/covid-
19/covid-19-rapid-evidence-service/36.

Natarajan, et al. Effectiveness of Homologous and Heterologous COVID-19 Booster Doses Following 1
Ad.26.COV2.S (Janssen [Johnson & Johnson]) Vaccine Dose Against COVID-19—-Associated Emergency
Department and Urgent Care Encounters and Hospitalizations Among Adults — VISION Network, 10 States,
December 2021-March 2022. MMWR. (2022). Available at:
https://www.cdc.gov/mmwr/volumes/71/wr/mm7113e2.htm?s_cid=mm7113e2_w

Parry H, Bruton R, Stephens C, et al. Extended interval BNT162b2 vaccination enhances peak antibody
generation. npj Vaccines 7, 14 (2022). https://doi.org/10.1038/s41541-022-00432-w

Pfizer-BioNTech COVID-19 Vaccine EUI Healthcare Providers Fact Sheet, ver 6/24/2022; originally CDC-issued 11/17/2021; P
prior revisions in 2021 (12/9), 2022 (1/7, 2/11, 2/22, 3/29, 5/20) Page 10 of 11 .(C e



https://www.gov.uk/government/publications/third-primary-covid-19-vaccine-dose-for-people-who-are-immunosuppressed-jcvi-advice/joint-committee-on-vaccination-and-immunisation-jcvi-advice-on-third-primary-dose-vaccination.%2010
https://www.gov.uk/government/publications/third-primary-covid-19-vaccine-dose-for-people-who-are-immunosuppressed-jcvi-advice/joint-committee-on-vaccination-and-immunisation-jcvi-advice-on-third-primary-dose-vaccination.%2010
https://www.who.int/news-room/events/detail/2021/10/04/default-calendar/sage_meeting_october_2021
https://www.who.int/news-room/events/detail/2021/10/04/default-calendar/sage_meeting_october_2021
https://www.canada.ca/content/dam/phac-aspc/documents/services/immunization/national-advisory-committee-on-immunization-naci/guidance-booster-covid-19-vaccine-doses/guidance-booster-covid-19-vaccine-doses.pdf
https://www.canada.ca/content/dam/phac-aspc/documents/services/immunization/national-advisory-committee-on-immunization-naci/guidance-booster-covid-19-vaccine-doses/guidance-booster-covid-19-vaccine-doses.pdf
https://www.canada.ca/content/dam/phac-aspc/documents/services/immunization/national-advisory-committee-on-immunization-naci/guidance-booster-covid-19-vaccine-doses/guidance-booster-covid-19-vaccine-doses.pdf
https://www.nccmt.ca/covid-19/covid-19-rapid-evidence-service/36
https://www.nccmt.ca/covid-19/covid-19-rapid-evidence-service/36
https://doi.org/10.1038/s41541-022-00432-w

Patamatamkul S, Thammawat S, Buranrat B. Induction of robust neutralizing antibodies against the COVID-19
Delta variant with ChAdOx1 nCoV-19 or BNT162b2 as a booster following a primary vaccination series with
CoronaVac. medRxiv 2021.09.25.21264099; doi: https://doi.org/10.1101/2021.09.25.21264099.

Payne RP, Longet S, Austin JA, et al. 2021. Immunogenicity of standard and extended dosing intervals of
BNT162b2 mRNA vaccine. Cell. doi: 10.1016/j.cell.2021.10.011

Pulliam JRC, van Schalkwyk C, Govender N, et al. Increased risk of SARS-CoV-2 reinfection associated with
emergence of the Omicron variant in South Africa. 2022. https://doi.org/10.1101/2021.11.11.21266068

Perez, J. Efficacy and safety of BNT162b2 booster — C4591031 2 month interim analysis. Advisory Committee

on Immunization Practices meeting, November 19, 2021:
https://www.cdc.gov/vaccines/acip/meetings/downloads/slides-2021-11-19/02-COVID-Perez-508.pdf

Skowronski DM. 2021, MedRxiv preprint. Two-dose SARS-CoV-2 vaccine effectiveness with mixed schedules
and extended dosing intervals: test-negative design studies from British Columbia and Quebec, Canada.
https://www.medrxiv.org/content/10.1101/2021.10.26.21265397v1

Schietzel S, Anderegg M, Limacher A, et al. Humoral and cellular immune responses on SARS-CoV-2 vaccines in
patients with anti-CD20 therapies: a systematic review and meta-analysis of 1342 patients. Infections.
2022;8:€002036. doi:10.1136/rmdopen-2021-002036.

WHO Strategic Advisory Group of Experts on Immunization (SAGE). Interim recommendations for an extended
primary series with an additional vaccine dose for COVID-19 vaccination in immunocompromised
persons;.updated 26 October 2021. Geneva: World Health Organization; 2021.
https://www.who.int/publications/i/item/WHQ-2019-nCoV-vaccines-SAGE recommendation-
immunocompromised-persons.

WHO Strategic Advisory Group of Experts on Immunization (SAGE). Interim recommendations for use of the
inactivated COVID-19 vaccine, CoronaVac, developed by Sinovac Interim guidance; updated 21 October 2021.
Geneva: World Health Organization; 2021. https://www.who.int/publications/i/item/WHO-2019-nCoV-
vaccines-SAGE recommendation-Sinovac-CoronaVac-2021.1.

WHO Strategic Advisory Group of Experts on Immunization (SAGE). Interim recommendations for use of the
inactivated COVID-19 vaccine BIBP developed by China National Biotec Group (CNBG), Sinopharm; updated 28
October 2021. Geneva: World Health Organization; 2021. https://www.who.int/publications/i/item/WHO-
2019-nCoV-vaccines-SAGE-recommendation-BIBP.

Zhong D, Xiao S, Debes AK, Egbert ER, Caturegli P, Colantuoni E, et al. Durability of Antibody Levels After
Vaccination With mRNA SARS-CoV-2 Vaccine in Individuals With or Without Prior Infection. JAMA. 2021 Dec
28;326(24):2524,2526. doi: 10.1001/jama.2021.19996

Pfizer-BioNTech COVID-19 Vaccine EUI Healthcare Providers Fact Sheet, ver 6/24/2022; originally CDC-issued 11/17/2021; ety
prior revisions in 2021 (12/9), 2022 (1/7, 2/11, 2/22, 3/29, 5/20) Page 11 of 11 .(C



https://doi.org/10.1101/2021.09.25.21264099
https://doi.org/10.1101/2021.11.11.21266068
https://www.cdc.gov/vaccines/acip/meetings/downloads/slides-2021-11-19/02-COVID-Perez-508.pdf
https://www.medrxiv.org/content/10.1101/2021.10.26.21265397v1
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://www.who.int/publications/i/item/WHO-2019-nCoV-vaccines-SAGE_recommendation-Sinovac-CoronaVac-2021.1
https://www.who.int/publications/i/item/WHO-2019-nCoV-vaccines-SAGE_recommendation-Sinovac-CoronaVac-2021.1
https://www.who.int/publications/i/item/WHO-2019-nCoV-vaccines-SAGE-recommendation-BIBP
https://www.who.int/publications/i/item/WHO-2019-nCoV-vaccines-SAGE-recommendation-BIBP

