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The U.S. Food and Drug Administration authorized use of mRNA COVID-19 bivalent booster 

vaccines on August 31, 2022. Currently, CDC’s clinical guidance states that COVID-19 and other 

vaccines may be administered simultaneously. At time of authorization and recommendations, 

limited data existed describing simultaneous administration of COVID-19 bivalent booster and 

other vaccines. We describe simultaneous influenza and mRNA COVID-19 bivalent booster 

vaccine administration between August 31–December 31, 2022, among persons aged ≥6 months in 

the Vaccine Safety Datalink (VSD) by COVID-19 bivalent booster vaccine type, influenza vaccine 

type, age group, sex, and race and ethnicity. Of 2,301,876 persons who received a COVID-19 

bivalent booster vaccine, 737,992 (32.1%) received simultaneous influenza vaccine, majority were 

female (53.1%), aged ≥18 years (91.4%), and non-Hispanic White (55.7%). These findings can 

inform future VSD studies on simultaneous influenza and COVID-19 bivalent booster vaccine 

safety and coverage, which may have implications for immunization service delivery.
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1. Introduction

On August 31, 2022, the U.S. Food and Drug Administration (FDA) issued Emergency Use 

Authorizations (EUA) for COVID-19 vaccine bivalent formulations of BNT162b2 (Pfizer-

BioNTech) for persons aged ≥ 12 years and mRNA-1273 (Moderna) for adults aged ≥ 18 

years for use as a single booster dose ≥ 2 months after completion of the mRNA COVID-19 

primary series or receipt of a monovalent booster vaccine [1-2]. Subsequently, on October 

12, 2022, FDA expanded the EUAs to include persons aged 5–11 years for Pfizer-BioNTech 

and 6–17 years for Moderna, and on December 8, 2022, to include children aged ≥ 6 months 

for both products [1-2]. This was followed by a Centers for Disease Control and Prevention 

(CDC) recommendation that all persons aged ≥ 6 months receive an age-appropriate bivalent 

COVID-19 vaccine dose [3]. Current CDC clinical guidance states that COVID-19 vaccines 

and other vaccines may be administered simultaneously (i.e., on the same day or during the 

same visit) to children, adolescents, and adults, provided that no specific contraindications 

exist at time of vaccination [4].

There are published data that describe simultaneous vaccination of influenza vaccines with 

monovalent COVID-19 primary series and monovalent booster vaccines [5-6]. However, 

to the best of our knowledge, data describing simultaneous administration of seasonal 

influenza and mRNA COVID-19 bivalent booster vaccines have not yet appeared in the 

published literature. This study describes simultaneous administration of influenza and 

mRNA COVID-19 bivalent booster vaccines between August 31–December 31, 2022, 

among persons aged ≥ 6 months in the Vaccine Safety Datalink (VSD) by mRNA 

COVID-19 bivalent booster vaccine type, influenza vaccine type, age group, sex, and race 

and ethnicity. Results of this study may inform future studies that aim to assess the safety 

and coverage of simultaneous influenza and mRNA COVID-19 bivalent booster vaccine 

administration.
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2. Methods

The VSD is a long-standing collaboration between the CDC and several integrated health 

care organizations (sites) to monitor and assess the safety of licensed and authorized 

vaccines in the United States [7]. As of September 2022, 13 VSD sites provide clinical and 

methodological expertise and contribute data [7]. VSD sites capture healthcare information 

on their members such as insurance enrollment, demographic characteristics, medical 

diagnoses, and receipt of COVID-19 and other vaccines, including COVID-19 vaccines 

administered outside of the healthcare system (e.g., retail pharmacies, mass vaccination 

clinics, workplaces) [8-11]. The eight VSD sites whose data were included in this study, 

located in California, Colorado, Minnesota, Oregon, Washington, and Wisconsin, insure a 

combined population of over 12.5 million persons annually, representing 3.6% of the U.S. 

population [12]. Among this population, 20% are < 18 years old and 16% are ≥ 65 years 

old. This study was approved by the Institutional Review Boards of the eight participating 

VSD sites and by CDC, and was conducted consistent with applicable federal law and CDC 

policy.

2.1. Study design & population

This descriptive, retrospective study utilized data obtained from VSD’s COVID-19 vaccine 

rapid cycle analysis (RCA) surveillance [12]. Source population consisted of persons aged 

≥ 6 months who received an age-appropriate mRNA COVID-19 bivalent booster vaccine ≥ 

2 months after receipt of a COVID-19 monovalent vaccine and were enrolled in one of the 

eight VSD sites on day of mRNA COVID-19 bivalent booster vaccination between August 

31–December 31, 2022. Among those who received an mRNA COVID-19 bivalent booster 

vaccine, we examined patterns of administration, as described below.

2.2. Data analysis

Among persons who received an mRNA COVID-19 bivalent booster vaccine, we assessed 

the overall number and proportion of persons who received: 1) simultaneous (i.e., same 

day) influenza and mRNA COVID-19 bivalent booster vaccines (with or without additional 

non-influenza simultaneous vaccines), 2) ≥ 1 simultaneous non-influenza vaccine(s) and 

mRNA COVID-19 bivalent booster vaccines, and 3) no simultaneous vaccines with the 

mRNA COVID-19 bivalent booster vaccine. We conducted descriptive analyses of vaccine 

recipients by mRNA COVID-19 bivalent booster vaccine type received, sex, age group, 

and race and ethnicity. We also assessed the number of persons who received vaccines 

across the three groups described above by month, and influenza vaccine type received 

among those who received a simultaneous influenza and mRNA COVID-19 bivalent booster 

vaccine, (Supplemental Table 1). In instances where a person received both a known and 

an “other/unknown” influenza vaccine type simultaneously with the COVID-19 bivalent 

booster due to errors in recording, we only included known influenza vaccine types in the 

analyses. If more than one known influenza vaccine type was administered simultaneously 

with the mRNA COVID-19 bivalent booster vaccine, we counted each of these instances 

in the respective influenza vaccine type totals, but this was rare and occurred in 0.01% 

(n = 50 persons) out of all persons who received simultaneous influenza and mRNA 

COVID-19 bivalent booster vaccines. Additionally, we described the most common non-
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influenza vaccine types administered to persons who received: 1) simultaneous influenza 

and ≥ 1 non-influenza vaccines with mRNA COVID-19 bivalent booster vaccine, and 2) ≥ 1 

simultaneous non-influenza and mRNA COVID-19 bivalent booster vaccines.

3. Results

Between August 31–December 31, 2022, 2,301,876 persons received an mRNA COVID-19 

bivalent booster vaccine in the VSD, of whom 32.1% (n = 737,992) received a simultaneous 

influenza vaccine (Table 1). Among persons who received an mRNA COVID-19 bivalent 

booster vaccine (with or without simultaneous administration of other vaccines), a majority 

(70.0%) received a Pfizer-BioNTech bivalent booster, were female (55.3%), aged ≥ 18 

years (92.5%), and non-Hispanic White (50.6%). Among those who received a simultaneous 

influenza and mRNA COVID-19 bivalent booster vaccine, majority (77.4%) received a 

Pfizer-BioNTech bivalent booster, were female (53.1%), aged ≥ 18 years (91.4%), and 

non-Hispanic White (55.7%), similar patterns were observed among persons who received 

simultaneous non-influenza and mRNA COVID-19 bivalent booster vaccines, and among 

persons who received an mRNA COVID-19 bivalent booster vaccine alone. Ad-hoc analyses 

showed that between August 31–December 31, 2022, among all persons who received 

an mRNA COVID-19 bivalent booster vaccine but not a simultaneous influenza vaccine, 

approximately 13% received an influenza vaccine before receiving their mRNA COVID-19 

bivalent booster vaccine, and approximately 39% received an influenza vaccine after 
receiving their mRNA COVID-19 bivalent booster vaccine.

The number of persons who received simultaneous influenza and mRNA COVID-19 

bivalent booster vaccines followed the same pattern as peak months of seasonal influenza 

vaccine administration – increasing in September, peaking during October, and decreasing 

weekly thereafter (Fig. 1). Among those who received a simultaneous influenza and mRNA 

COVID-19 bivalent booster vaccine, the most frequently received influenza vaccine types 

were IIV4 (467,383 doses), HD-IIV4 (190,198 doses), and ccIIV4 (51,010 doses) (Fig. 

2). Among persons who received simultaneous influenza and mRNA COVID-19 bivalent 

booster vaccines, 95.8% (n = 707,159) received only influenza vaccine, while the remainder 

(n = 30,833) received one influenza plus ≥ 1 other vaccine type(s) simultaneously with the 

mRNA COVID-19 bivalent booster vaccine. Of those who received one influenza plus ≥ 1 

other vaccine type (s) simultaneously with an mRNA COVID-19 bivalent booster vaccine, 

the top five most frequently administered other vaccine types were herpes zoster (n = 10,390 

doses), tetanus, diphtheria and acellular pertussis (Tdap; n = 8,001 doses), pneumococcal 

(n = 6,363 doses), human papillomavirus (HPV; n = 3,674 doses), and meningococcal (n 

= 2,741 doses) vaccines (data not shown). Among persons who received a non-influenza 

and mRNA COVID-19 bivalent booster vaccine, the top five most frequently administered 

non-influenza vaccine types were herpes zoster (n = 19,114 doses), pneumococcal (n = 

7,328 doses), Tdap (n = 7,074), HPV (n = 1,942), and hepatitis B (n = 1,775) vaccines (data 

not shown).
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4. Discussion

In the VSD, 2,301,876 persons received an mRNA COVID-19 bivalent booster vaccine 

between August 31–December 31, 2022, of whom 32.1% received a simultaneous influenza 

vaccine. Most persons who received an mRNA COVID-19 bivalent booster vaccine 

alone or who received simultaneous influenza and mRNA COVID-19 bivalent booster 

vaccines received Pfizer-BioNTech, and were female, aged ≥ 18 years, and non-Hispanic 

White, which reflects the general demographics of the VSD population. Simultaneous 

administration of influenza and mRNA COVID-19 bivalent booster vaccines in sufficient 

numbers may facilitate VSD’s ability to conduct vaccine safety surveillance on persons who 

received simultaneous vaccination. However, it still remains methodologically challenging 

to disentangle the effect of simultaneous vaccinations and its relationship with medically 

attended events of interest and emphasizes the importance of assessing the same relationship 

in individuals who received each vaccination alone as well.

In a study assessing data from v-safe, a voluntary smartphone-based U.S. safety surveillance 

system, simultaneous COVID-19 mRNA monovalent booster and influenza vaccine 

administration among respondents aged ≥ 12 years was 9.4%, lower than the 32.1% we 

observed in VSD for simultaneous mRNA COVID-19 bivalent booster and influenza vaccine 

administration [6]. The 32.1% we observed was also much higher than VSD’s COVID-19 

vaccine data on simultaneous vaccination (any vaccine type) with COVID-19 monovalent 

primary series vaccines administered between December 11, 2020–May 21, 2022. In that 

study, only 0.7% of 8,455,037 persons received simultaneous vaccine(s) with COVID-19 

monovalent vaccine dose 1, and only 0.3% of 7,787,013 persons received simultaneous 

vaccine(s) with COVID-19 monovalent vaccine dose 2. Influenza vaccine (any type) was 

the most frequently administered simultaneous vaccine type [5]. Various factors may have 

contributed to a higher proportion of persons receiving simultaneous influenza and mRNA 

COVID-19 bivalent booster vaccines. Initially, when the COVID-19 vaccination program 

began in December 2020, ACIP recommended that COVID-19 vaccines be administered 

alone out of an abundance of caution [13]. Subsequently, in May 2021, CDC updated its 

clinical considerations stating that COVID-19 and other vaccines could be administered 

simultaneously [14]. In the VSD, 72% of persons received their mRNA COVID-19 

primary series vaccines between December 2020–April 2021, prior to CDC’s updated 

clinical considerations for simultaneous vaccination [5]. This likely contributed to a lower 

overall proportion of simultaneous vaccination with COVID-19 primary series vaccines. 

Additionally, when the mRNA COVID-19 bivalent booster vaccines were authorized during 

months of traditionally high influenza vaccine uptake, COVID-19 mass vaccination sites 

were rare, leading people to seek COVID-19 vaccines at medical encounters or pharmacies, 

where depending on vaccine availability, the opportunity for getting more than one vaccine 

during the same visit was more likely.

CDC encourages getting both influenza and COVID-19 vaccines during the fall and winter 

months, as both viruses could be in circulation at the same time and vaccination against both 

may help prevent or reduce severity of illness [15]. CDC also promotes administration 

of both influenza and COVID-19 vaccines during the same visit if a person is due 

for both, noting that simultaneous administration (i.e., coadministration) is a common 
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medical practice and can ensure people get all their recommended vaccines as soon as 

possible and reduce missed opportunities [16]. Studies assessing the safety of simultaneous 

influenza and COVID-19 bivalent booster vaccine administration may provide additional 

insight for medical practitioners and the public. In the VSD study assessing frequency of 

health outcomes following receipt of simultaneous mRNA COVID-19 monovalent primary 

series and other vaccines, only a small proportion received simultaneous vaccines, and 

a small number of outcomes were observed among this population, limiting ability to 

conduct statistical analyses of potential health outcomes [5]. In the current study, given the 

larger proportion of persons who received influenza vaccine simultaneously with mRNA 

COVID-19 bivalent booster vaccines, particularly among persons aged 12 years and older, it 

may be possible for VSD to conduct vaccine safety assessments on a wider range of health 

outcomes following simultaneous influenza and mRNA COVID-19 bivalent booster vaccine 

receipt in the future.

This study has several limitations. First, study findings may not be generalizable to all 

populations in the United States. Second, vaccine administration data may be incomplete 

or misclassified if individuals received vaccines outside of the participating healthcare 

systems. However, VSD sites capture COVID-19 vaccines administered in external settings, 

including vaccines recorded in pharmacy claims and immunization information systems 

[11]. Third, vaccines may be inaccurately recorded in a patient’s medical record at time of 

vaccine administration. Fourth, COVID-19 bivalent booster vaccine EUAs were expanded 

for persons aged 5–17 years on October 12, 2022, and among children aged 6 months-4 

years on December 8, 2022 and did not span the entire study period of August 31-December 

31, 2022.

5. Conclusion

Our findings describe simultaneous administration of influenza and mRNA COVID-19 

bivalent booster vaccines among persons aged ≥ 6 months in the VSD by mRNA COVID-19 

bivalent booster vaccine type, influenza vaccine type, age group, sex, and race and ethnicity. 

Among all persons who received an mRNA COVID-19 bivalent booster vaccine during the 

study period, 32.1% received a simultaneous influenza vaccine. With nearly one-third of 

persons receiving simultaneous influenza vaccines, the VSD may be better able to assess 

vaccine safety in this population. Additionally, future studies assessing COVID-19 bivalent 

booster coverage may provide valuable information on gaps and disparities. Combined, 

these studies may have implications for immunization service delivery, particularly during 

months of traditionally high influenza vaccine uptake.
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Fig. 1. 
Number of persons who received an mRNA COVID-19 bivalent booster vaccine alone, 

a simultaneous influenza and an mRNA COVID-19 bivalent booster vaccine, or a 

simultaneous non-influenza and an mRNA COVID-19 bivalent booster vaccine, by week 

in the Vaccine Safety Datalink, August 31, 2022–December 31, 2022aa Weekly data 

starts on Sunday and ends on Saturday of each respective week. “Simultaneous flu + 

mRNA COVID-19 bivalent booster” category includes persons who received an influenza 

vaccine (any type) simultaneously with mRNA COVID-19 bivalent booster vaccine, with 

or without additional simultaneous non-influenza vaccine(s). “Simultaneous non-flu + 

mRNA COVID-19 bivalent booster” category includes persons who received ≥ 1 non-

influenza vaccine simultaneously with mRNA COVID-19 bivalent booster vaccine, but no 

simultaneous influenza vaccine(s).
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Fig. 2. 
Number of simultaneous influenza vaccine doses administered with mRNA COVID-19 

bivalent booster vaccines, by influenza vaccine type in the Vaccine Safety Datalink, August 

31, 2022–Deeember 31, 2022a A person’s record may have indicated more than one 

influenza vaccine type administered simultaneously with an mRNA COVID-19 bivalent 

booster vaccine but this was rare; in those instances, all influenza vaccine types were 

included (n = 50 persons). Abbreviations: aIIV4 = Adjuvanted inactivated influenza vaccine, 

quadrivalent; ccIIV4 = Cell culture-based inactivated influenza vaccine, quadrivalent; HD-

IIV4 = High-dose inactivated influenza vaccine, quadrivalent; IIV4 = Inactivated influenza 

vaccine, quadrivalent; LAIV4 = Live attenuated influenza vaccine, quadrivalent; RIV4 = 

Recombinant influenza vaccine, quadrivalent.
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Table 1

Characteristics of persons aged ≥ 6 months who received an mRNA COVID-19 bivalent booster vaccine alone, 

an mRNA COVID-19 bivalent booster and simultaneous influenza vaccine, or an mRNA COVID-19 bivalent 

booster and simultaneous non-influenza vaccine in the Vaccine Safety Datalink, August 31, 2022–December 

31, 2022.

No. (column %)

Characteristic mRNA
COVID-19
bivalent
booster
vaccine
alone
(N =
1,526,663)

mRNA
COVID-19
bivalent
booster and
simultaneous
influenza
vaccine
(N =
737,992)a

mRNA
COVID-19
bivalent
booster and
simultaneous
non-influenza
vaccine
(N = 37,221)
a

Total
(N =
2,301,876)

mRNA COVID-19 bivalent booster vaccine type

 Moderna 513,079 (33.6) 166,810 (22.6) 10,179 (27.3) 690,068 (30.0)

 Pfizer-BioNTech 1,013,584 (66.4) 571,182 (77.4) 27,042 (72.7) 1,611,808 (70.0)

Sex

 Female 863,474 (56.6) 391,521 (53.1) 18,896 (50.8) 1,273,891 (55.3)

 Male 663,189 (43.4) 346,471 (46.9) 18,325 (49.2) 1,027,985 (44.7)

Age group, years

 0–5b 6,796 (0.4) 2,101 (0.3) 64 (0.2) 8,961 (0.4)

 6–11 45,868 (3.0) 21,551 (2.9) 911 (2.4) 68,330 (3.0)

 12–17 52,899 (3.5) 39,287 (5.3) 1,306 (3.5) 93,492 (4.1)

 18–49 447,739 (29.3) 255,403 (34.6) 6,356 (17.1) 709,498 (30.8)

 50–64 378,654 (24.8) 186,227 (25.2) 13,401 (36.0) 578,282 (25.1)

 ≥65 594,707 (39.0) 233,423 (31.6) 15,183 (40.8) 843,313 (36.6)

Race/Ethnicity (NH = non-Hispanic) c

 Hispanic or Latino 270,348 (17.7) 113,377 (15.4) 9,745 (26.2) 393,470 (17.1)

 American Indian or Alaska Native, NH 4,039 (0.3) 2,166 (0.3) 128 (0.3) 6,333 (0.3)

 Asian, NH 281,059 (18.4) 103,969 (14.1) 5,185 (13.9) 390,213 (17.0)

 Black or African American, NH 81,847 (5.4) 37,923 (5.1) 3,401 (9.1) 123,171 (5.4)

 Native Hawaiian or Other Pacific Islander, NH 8,234 (0.5) 3,490 (0.5) 223 (0.6) 11,947 (0.5)

 White, NH 738,001 (48.3) 411,136 (55.7) 15,674 (42.1) 1,164,811 (50.6)

 Multiple/Other Race, NH 61,851 (4.1) 29,060 (3.9) 1,505 (4.0) 92,416 (4.0)

 Unknown 81,284 (5.3) 36,871 (5.0) 1,360 (3.7) 119,515 (5.2)

a
“mRNA COVID-19 bivalent booster and simultaneous influenza vaccine” category includes persons who received an influenza vaccine (any 

type) simultaneously with mRNA COVID-19 bivalent booster vaccine, with or without additional simultaneous non-influenza vaccine(s). “mRNA 
COVID-19 bivalent booster and simultaneous non-influenza vaccine” category includes persons who received ≥ 1 non-influenza vaccine(s) 
simultaneously with mRNA COVID-19 bivalent booster vaccine, but no simultaneous influenza vaccine(s).

b
As of December 31, 2022, for children aged 6 months-4 years, only a bivalent formulation for the third dose of the Pfizer-BioNTech primary 

series was recommended during the study period, but not a bivalent booster vaccine; therefore, bivalent formulations administered to this age group 
were not included in analyses. Only a Moderna COVID-19 bivalent booster vaccine was authorized for children aged 6 months-5 years during the 
study period, and these are the only counts included in analyses for this age group.

c
“Multiple/Other, NH” includes persons with more than 1 non-Hispanic race and ethnicity and all other non-Hispanic races and ethnicities.
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