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Two Topics

ÅSimplification of mRNA vaccination regimens

ÅPlans for possible vaccine strain update
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Simplification of the COVID-19 Vaccination 

Regimen Is Desirable

ÅMultiple COVID-19 vaccine compositions (e.g., 
different primary series and booster compositions) 
and immunization schedules complicate vaccine 
administration, communication, and uptake

ÅSimplification would contribute to easier vaccine 
deployment, better communication and may improve 
vaccine coverage
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Simplification of the COVID-19 Vaccination 

Regimen Is Desirable

ÅSignificant simplification of the COVID-19 vaccination 
regimen can be achieved by adopting:
ÅSame COVID-19 vaccine composition for primary series and 

booster vaccination

ÅA simplified immunization schedule that applies to all 
COVID-19 vaccines

ÅThe same vaccine strain composition for all Spike-based 
COVID-19 vaccines
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Simplification of the COVID-19 Vaccination 

Regimen Is Feasible

ÅMonovalent BA.4/BA.5 vaccines have been found to 
be as effective in neutralizing prior COVID-19 variants 
(Original, Beta, Delta, Omicron BA.1) as well as the 
BA.4/BA.5 variants, so that the Original monovalent 
vaccines are no longer clinically relevant
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Simplification of the COVID-19 Vaccination 

Regimen Is Feasible

ÅMost children over three years of age and nearly all 
adults have either received at least one COVID-19 
vaccine or have had natural SARS-CoV-2 infection

ÅData indicate that natural infection plus vaccination, 
even with a single dose, produces immunity 
comparable to that which was previously provided by 
a primary vaccination series
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COVID-19 Vaccination Going Forward for 

Most Individuals 6 to 65 Years of Age*

ÅOne dose when the vaccine composition is updated to 
stay up to date
ïNext update is anticipated to be available in September 2023

*Exception: those with significant immunocompromise
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COVID-19 Vaccination Going Forward for 

Most Individuals Under 6 Years of Age*

ÅFor previously unvaccinated children, a multidose 
vaccination regimen is appropriate
ï 2 doses of Moderna for age 6 months through 5 years

ï 3 doses of Pfizer-BioNTech for age 6 months through 4 years

ï 1 dose of Pfizer-BioNTech for age 5 years

*Exception: those with significant immunocompromise
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COVID-19 Vaccination Going Forward for  

Most Individuals 65 Years of Age and Older*

ÅOne dose when the vaccine composition is updated to 
stay up to date

ÅA second dose may be administered at least 4 months 
after the first dose
ïHelps address waning immunity in older individuals

*Exception: those with significant immunocompromise
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COVID-19 Vaccination Going Forward for  

Individuals with Immunocompromise

ÅAdditional vaccine doses may be administered 
initially and then at the discretion of the provider
ï At least 1 month after first series of doses for those under 

age 4 (Pfizer-BioNTech) or age 5 (Moderna) 

ï At least 2 months after the last dose for older individuals and 
then at the discretion of the provider
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Recent Evolution of SARS-CoV-2

https://covid.cdc.

gov/covid-data-

tracker/#variant-

proportions

https://covid.cdc.gov/covid-data-tracker/#variant-proportions
https://covid.cdc.gov/covid-data-tracker/#variant-proportions
https://covid.cdc.gov/covid-data-tracker/#variant-proportions
https://covid.cdc.gov/covid-data-tracker/#variant-proportions
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Å XBB.1.9.1 was the first variant to receive a nickname using the new 
system: "Hyperion", after a moon of Saturn. XBB.1.9.1 (Hyperion) 

ï1st descendant of the 9th descendant of the first descendant of XBB

ïIt is not descended from XBB.1.5 (Kraken)

Å XBB.1.9.1 is the first variant to have a clear increased transmission 
advantage over XBB.1.5

Å First detected in Southeast Asia in January 2023. By late January it was 
circulating globally at over 1% and by mid-February over 4% globally. 

ïFirst appeared on CDC Nowcast on February 27th. It has also been 
increasing in the United Kingdom and Europe

www.fda.gov

XBB.1.9.1 (Hyperion)
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ÅXBB.1.16 is a recombinant of BA.2.10.1 and BA.2.75 

ÅAdditional mutations in the spike protein compared with XBB.1.5
ïContains T478R and E180V mutations in the receptor binding domain (RBD)

ïORF9b I5T mutation provides growth advantage

ÅThe mutations of this variant have been associated with signs of 
increased transmissibility and a higher degree of infection

ÅAs of April 29, 2023represents about 12% of US viral isolates 

www.fda.gov

XBB.1.16 (Arcturus)
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Approach to Updating Vaccine Composition: High-level 

Overview of a Continuous* Iterative 3-Step Process

*at least annually

Vaccine Campaign X

Manufacturers update their 
vaccines as recommended and 
submit data package to FDA for 

review

Step 2

Review integrated data 
to determine need for 

an updated composition 
recommendation

Step 1

Real world evidence 
of updated vaccine 

effectiveness

Step 3

VRBPAC strain
change decision

EUA &/or
Approval

Vaccine Campaign Y

Manufacturers update their 
vaccines as recommended and 
submit data package to FDA for 

review

Step 2

Review integrated data 
to determine need for 

an updated composition 
recommendation

Step 1

Real world evidence 
of updated vaccine 

effectiveness

Step 3

VRBPAC strain
change decision

EUA &/or
ApprovalCMC data

Nonclinical data

Clinical 
immunogenicity 

data

Anticipate that this process 

will apply to all COVID-19 

vaccine types moving forward
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Disclaimer and Disclosures

Á The material was previously presented to the Advisory Committee on 
Immunization Practices (ACIP) meeting April 19, 2023by Dr. Tom Shimabukuro 
(Advisory Committee on Immunization Practices (ACIP) | CDC)

Á Dr. Nicola Klein prepared data from the Vaccine Safety Datalink (VSD) for this 
presentation; Dr. Klein reports research support from Pfizer for COVID-19 vaccine 
clinical trials and from Pfizer, GlaxoSmithKline, Merck and Sanofi Pasteur for 
unrelated studies

Á The findings and conclusions in this presentation are those of the presenters and 
do not necessarily represent the official position of the CDC

Á Mention of a product or company name is for identification purposes only and 
does not constitute endorsement by CDC
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https://www.cdc.gov/vaccines/acip/index.html


Vaccine Safety Datalink (VSD)

ÁEstablished in 1990

ÁCollaborative project between CDC and 9 integrated healthcare organizations

ÁIncludes electronic health record data on ~12.5 million individuals across all sites 23



VSD Rapid Cycle Analysis (RCA)* for bivalent                        
mRNA COVID-19 vaccine 

Á Pre-specified outcomes were assessed during weekly sequential 
monitoring after bivalent mRNA COVID-19 vaccination*

Å Risk of pre-specified outcomes 1ς21 days following a bivalent vaccination 
compared with bivalent vaccinated individuals who were 22ς42 days following 
the bivalent dose (vaccinated concurrent comparator method)

Å All analyses adjusted for age, sex, race/ethnicity, VSD site, calendar time (days) 
and seasonality (time)

Å Signal if p-value <0.01 (1-sided)

* Rapid Cycle Analysis (RCA) to monitor the safety of COVID-19 vaccines in near real-time within the Vaccine Safety Datalink. Available at: 
Rapid Cycle Analysis (RCA) to monitor the safety of COVID-19 vaccines in near real-time within the Vaccine Safety Datalink (cdc.gov) 24

https://www.cdc.gov/vaccinesafety/pdf/COVID19-RCA-Protocol-1342-508.pdf
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VSD COVID-19 vaccine RCA prespecified surveillance outcomes

Prespecified outcomes Settings
Acute disseminated encephalomyelitis Emergency dept, Inpatient

Acute myocardial infarction Emergency dept, Inpatient

Acute respiratory distress syndrome Emergency dept, Inpatient

Anaphylaxis* Emergency dept, Inpatient

Appendicitis Emergency dept, Inpatient

Bellôs palsy Emergency dept, Inpatient, Outpatient

Cerebral venous sinus thrombosis Emergency dept, Inpatient

Disseminated intravascular coagulation Emergency dept, Inpatient

Encephalitis / myelitis / encephalomyelitis Emergency dept, Inpatient

Guillain-Barré syndrome Emergency dept, Inpatient

Immune thrombocytopenia Emergency dept, Inpatient, Outpatient

Kawasaki disease Emergency dept, Inpatient

Multisystem inflammatory syndrome in children/adults (MIS-C/MIS-A) Emergency dept, Inpatient

Myocarditis / pericarditis* Emergency dept, Inpatient

Narcolepsy / cataplexy Emergency dept, Inpatient, Outpatient

Pulmonary embolism Emergency dept, Inpatient

Seizures/Convulsions (including 0-7 days for youngest ages) Emergency dept, Inpatient

Stroke, hemorrhagic Emergency dept, Inpatient

Stroke, ischemic Emergency dept, Inpatient

Thrombosis with thrombocytopenia syndrome Emergency dept, Inpatient

Thrombotic thrombocytopenic purpura Emergency dept, Inpatient

Transverse myelitis Emergency dept, Inpatient

Venous thromboembolism Emergency dept, Inpatient, Outpatient

*All outcomes are first ever in the ICD-10 era, except anaphylaxis which is first in 7 days, and myocarditis/pericarditis which is first in 60 days

ÁIn bivalent mRNA COVID-19 vaccine monitoring, VSD RCA detected a statistical signal for ischemic stroke 
after bivalent Pfizer-BioNTech vaccination in the age group 65 years and older

ÁNo other VSD RCA pre-specified surveillance outcomes have signaled in any age groups for either of the 
bivalent mRNA COVID-19 vaccines or when data for the two mRNA vaccine types are combined/pooled



VSD COVID-19 RCA Analyses: Ischemic 
stroke after bivalent Pfizer-BioNTech vaccine 
ŀƳƻƴƎ ǇŜǊǎƻƴǎ ŀƎŜŘ җср ȅŜŀǊǎ



Bivalent COVID-19 vaccine doses and influenza vaccine doses administered over 
ǘƛƳŜ ŀƳƻƴƎ ǇŜǊǎƻƴǎ ŀƎŜŘ җср ȅŜŀǊǎΣ ōȅ ǾŀŎŎƛƴŜ ǘȅǇŜ
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Ischemic stroke after bivalent Pfizer-.ƛƻb¢ŜŎƘ ǾŀŎŎƛƴŜΣ ŀƎŜŘ җср ȅŜŀǊǎΣ 
counts and adjusted rate ratios (Oct 16, 2022ςApril 8, 2023)

28Red dot represents sequential signal: p-value <0.01 (1-sided)

RR= 1.26 (95% CI 0.99ï1.60)



Age group 

(years)

Interval 

(days)
Comparators Vaccine

Risk

events (N)

Comp

events (N)

Adjusted 

Rate Ratio

95% 

Confidence 

Interval

P-value

(2-sided)

65+ 1ï21
Not bivalent

boosted
Pfizer 168 2536 1.01 0.86ï1.19 0.907

* Analyses only included outcomes through April 8, 2023. 
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Supplemental RCA analyses:
Ischemic strokes during the 1ς21-day interval comparing bivalent boosted vs.              

un-boosted concurrent comparators (but eligible for bivalent booster)*



Analytic population

Cases in 1ï21-day

Risk Interval

(N=139)

Cases in 22ï42-day

Comparison Interval

(N=108)

Adjusted

Rate Ratio**

(95% CI)

P-value 

Bivalent Pfizer + same-day

high-dose or adjuvanted flu 

vaccine

43 27 1.59 (0.99ï2.61) 0.06

Bivalent Pfizer + same day

standard dose flu vaccine
8 11 0.73 (0.28ï1.83) 0.50

Bivalent Pfizer without any

same day flu vaccine
107 99 1.08 (0.82ï1.42) 0.58
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* Analyses only include vaccination data through January 14, 2023, and stroke outcome data through Feb 25, 2023
** Adjusted by 5-year age groups

Post-signal analyses* :
Ischemic stroke incidence during days 1ς21 compared with days 22ς42, among 
ǇŜǊǎƻƴǎ ŀƎŜŘ җср ȅŜŀǊǎ ǿƛǘƘ ŀƴŘ ǿƛǘƘƻǳǘ ǎƛƳǳƭǘŀƴŜƻǳǎ ƛƴŦƭǳŜƴȊŀ ǾŀŎŎƛƴŀǘƛƻƴ



Ischemic stroke following bivalent Pfizer-BioNTech mRNA COVID-19 
vaccination in peronsaged җср years

ÁStatistical signal 

ÅThe statistical signal persisted during the November 2022ςJanuary 2023 timeframe 

ÅThe rate ratio has slowly attenuated from 1.92 to 1.26 and has not met signaling criteria during 
the past 10 weekly analyses  

ÁAdditional signal investigation analyses

ÅSupplemental analyses using un-boosted concurrent comparators showed a rate ratio RR=1.01 
(95% CI 0.86ς1.19; p-value 0.907)

ÅAnalyses evaluating simultaneous high-dose or adjuvanted influenza vaccine showed a rate 
ratio RR=1.59 (95% CI 0.99ς2.61; p-value 0.06)

Separate analyses did not detect an elevated RR for stroke after influenza vaccine alone (data not shown)

ÅSupplemental analyses suggest comparison interval (22ς42 days) rates were lower than 
expected (data previously presented to ACIP February 24, 2023*)

31
* ACIP Meeting COVID-19 mRNA bivalent booster vaccine safety--February 24, 2023 (cdc.gov)

https://www.cdc.gov/vaccines/acip/meetings/downloads/slides-2023-02/slides-02-24/COVID-02-Shimabukuro-508.pdf


Summary



Bivalent mRNA COVID-19 vaccination safety ςdata from other 
monitoring systems and programs*

Á Vaccine Adverse Event Reporting System (VAERS) monitoring for bivalent mRNA COVID-19 
vaccines found no evidence of a safety concern for ischemic stroke with either vaccine (Pfizer-
BioNTech or Moderna)

Á FDA monitoring in the CMS data and Department of Veterans Affairs monitoring in the VA 
system have not detected any safety signals for ischemic stroke following bivalent mRNA 
COVID-19 vaccines using historical comparator designs 

Á Surveillance conducted by international regulatory and public health partners has not detected 
a safety concern for ischemic stroke following bivalent mRNA COVID-19 vaccination 

Á bƻ ŜǾƛŘŜƴŎŜ ƻŦ ŀ ǎŀŦŜǘȅ ǎƛƎƴŀƭ ŦƻǊ ƛǎŎƘŜƳƛŎ ǎǘǊƻƪŜ ƛƴ tŦƛȊŜǊΩǎ Ǝƭƻōŀƭ ƳƻƴƛǘƻǊƛƴƎ ƻŦ ōƛǾŀƭŜƴǘ Ƴwb! 
COVID-19 vaccination

Á No safety signals were detected for ischemic stroke for primary seriesor monovalent boosters
for Pfizer-BioNTech or Moderna COVID-19 vaccines in U.S. and global monitoring

33

* These surveillance activities did not include analyses to evaluate the effect of simultaneous influenza vaccination; different 
formulations of bivalent mRNA COVID-19 vaccinations were used globally



Further evaluation and key next steps
Further evaluation

ÁConsult with other surveillance systems to better understand: 

ÅPossible role of simultaneous high-dose or adjuvanted flu vaccination with COVID-19 
vaccination

ÅPossible decreased rate of stroke observed in VSD in the 3ς6 weeks following vaccination

ÁIn the process of chart reviewing a random sample of 100 cases across VSD sites

ÁContinue monitoring in VAERS

Key next steps

ÁCDC continues to recommend that everyone eligible for a bivalent mRNA 
COVID-19 vaccine or an influenza vaccine get vaccinated*

ÁCDC and FDA are engaged in epidemiologic analyses regarding simultaneous 
vaccination with bivalent mRNA COVID-19 vaccine and influenza vaccine

34
* Interim Clinical Considerations for Use of COVID-19 Vaccines | CDCand Prevention and Control of Seasonal Influenza with Vaccines: Recommendations of 
the Advisory Committee on Immunization Practices τUnited States, 2022ς23 Influenza Season | MMWR (cdc.gov)

https://www.cdc.gov/vaccines/covid-19/clinical-considerations/covid-19-vaccines-us.html#:~:text=The%20CDC%20Interim%20Clinical%20Considerations%20are%20informed%20by,currently%20approved%20or%20authorized%20in%20the%20United%20States.
https://www.cdc.gov/mmwr/volumes/71/rr/rr7101a1.htm
https://www.cdc.gov/mmwr/volumes/71/rr/rr7101a1.htm
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Weekly population-based rates of COVID-19-associated hospitalizations 
by age groupτCOVID-NET, March 2020ςApril 2023

Gray boxes indicate potential reporting delays. Interpretation of trends should be excluded from these weeks. 
https://covid.cdc.gov/covid-data-tracker/#covidnet-hospitalization-network Accessed April 13, 2023

Age Group

https://covid.cdc.gov/covid-data-tracker/#covidnet-hospitalization-network


Updates to COVID-19 vaccine policy

COVID-19 vaccines: 
Where we are now 

COVID-19 vaccines: 
Where we are going  

Steps toward simple recommendations: 
Single formulation for mRNA COVID-19 vaccines
Single (possibly annual) dose for most individuals

Flexibility for vulnerable populations

Goal: 
Simple

recommendation
s



Updates to COVID-19 vaccine policy

Steps toward simple recommendations: 
Single formulation for mRNA COVID-19 vaccines

Single (annual?) dose for most individuals
Flexibility for vulnerable populations



Single formulation for mRNA COVID-19 vaccines
Benefits and Harms: Summary from previous ACIP meetings

48

ÁBivalent COVID-19 vaccines are able toinduce an immune response when given 
either as a primary series or a booster dose

ðImmunogenicity data showed that a BA.1 bivalent vaccine given as a primary series induced antibody 
titers to BA.1 that were 25 times higher than the original monovalent vaccine

ðPercentage of patients reporting solicited local or systemic events was similar toor less than percentages 
seen after original vaccine, however this may be a result of the larger percent of seropositive participants 
in the bivalent vaccine group

ÁLimited data to directly compare COVID-19 outcomes after receipt of a monovalent or 
bivalent vaccine 

ðMost studies show improvement in neutralizing antibodies for Omicron variants with a bivalent vaccine

ðBivalent vaccines expandedthe immune response and provided increased diversity in antibody response

ðWhile unable to directly compare clinical outcomes for monovalent and bivalent vaccines in the U.S., a 
study in the UK found ~10% increase in VE for COVID-19 infections 



Number of mRNA COVID-19 vaccine products

Moderna: 5 products

Pfizer-BioNTech: 6 products 

Previously: 

11 TOTAL Products!

Moderna: 2 products

Pfizer-BioNTech: 3 products 

Moving forward: 

5 Products

Eliminateslook-alike vials for 
Moderna and Pfizer-BioNTech



Single formulation for mRNA COVID-19 vaccines
CDC recommendations
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ÁTransition to bivalent COVID-19 vaccines could simplify the presentations, reduce 
administration errors, and allow continued access to vaccines with expiration of 
monovalent products 

Bivalent mRNA COVID-19 vaccines are now recommended for all indications 



Updates to COVID-19 vaccine policy

Steps toward simple recommendations: 
Single formulation for mRNA COVID-19 vaccines

Single (annual?) dose for most individuals
Flexibility for vulnerable populations



Shifts in vaccine-induced, infection-induced, and hybrid immunity against SARS-CoV-
н ŀƳƻƴƎ ǇŜƻǇƭŜ ŀƎŜŘ җмс ȅŜŀǊǎ τUnited States, Quarter 2 2021ςQuarter 3 2022

No infection or 
vaccination
Vaccine only-induced 
antibodies

Infection only-induced 
antibodies

Both infection and 
vaccination-induced 
antibodies (hybrid 
immunity)

Source: CDC (unpublished)
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Pediatric infection-induced and combined (vaccine- and infection-induced) 

Seroprevalence from U.S. commercial laboratories τMarchςDecember 2022

Source: https://covid.cdc.gov/covid-data-tracker/#pediatric-seroprevalenceand unpublished data (CDC) 53

Infection-induced Combined (vaccine- and infection-induced) 

https://covid.cdc.gov/covid-data-tracker/#pediatric-seroprevalence


Single (possibly annual) COVID-19 vaccine dose
CDC recommendations

54

ÁA COVID-19 vaccine framework for a single dose could be easy for COVID-19 vaccine 
providers to implement, and for the public to understand 

ÁThe current recommendations for a single dose may evolve over time, and could move 
to an annual recommendation

A single bivalent dose is now recommended for everyone ages 6 years and older

ïFor most people, this is not a change: if someone has not received a bivalent vaccine dose 
yet, they are recommended to receive one, regardless of their previous vaccine history

Children 6 months through 5 years receive at least two COVID-19 vaccine doses, 
including at least one bivalent COVID-19 vaccine 

ïTable and detailed guidance published in Interim Clinical Considerations



Updates to COVID-19 vaccine policy

Steps toward simple recommendations: 
Single formulation for mRNA COVID-19 vaccines

Single (annual?) dose for most individuals
Flexibility for vulnerable populations



Flexibility for vulnerable populations 
CDC recommendations

56

ÁThe bivalent COVID-19 vaccine continues to provide protection against severe COVID-19 
disease, and rates of hospitalization or death among older adults who have received a 
bivalent booster continue to be low

ÁHowever, some older adults may benefit from an additional updated COVID-19 vaccine 
dose prior to possible future recommendations for updated vaccines this fall

Adults ages 65 years and older may now choose to receive another 
updated COVID-19 vaccine dose



Flexibility for vulnerable populations 
CDC recommendations 

57

ÁFor people who are immunocompromised, additional doses have been recommended 
previously and current updates continue to allow additional protection to a vulnerable 
population 

ÁUpdates also allow flexibility ǘƻ ŀŘƧǳǎǘ ǘƻ ƛƴŘƛǾƛŘǳŀƭΩǎ ǎǇŜŎƛŦƛŎ ŎƛǊŎǳƳǎǘŀƴŎŜǎΣ ƛƴŎƭǳŘƛƴƎ 
timing of immunosuppression as well as the possible need for re-vaccination after 
particular events(e.g.stem cell transplant) 

People who are immunocompromised may now choose to receive another updated 
COVID-19 vaccine dose            -and-

Have the flexibility to receive additional doses based on their clinical circumstances



Overview of recommendations



tǊŜǾƛƻǳǎ ǊŜŎƻƳƳŜƴŘŀǘƛƻƴǎ ŦƻǊ ǇŜƻǇƭŜ ŀƎŜŘ җс ȅŜŀǊǎ ǿƛǘƘƻǳǘ 
immunocompromise


