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Abstract
Introduction  Bivalent mRNA coronavirus disease 2019 (COVID-19) vaccines may be simultaneously administered with 
other recommended vaccines, including seasonal influenza vaccines. However, few studies have evaluated the safety of co-
administration of bivalent mRNA COVID-19 and seasonal influenza vaccines.
Objective  The aim was to describe reports to the Vaccine Adverse Event Reporting System (VAERS) after co-administration 
of bivalent mRNA COVID-19 and seasonal influenza vaccines.
Methods  We searched the VAERS database for reports of adverse events (AEs) following co-administration of bivalent 
mRNA COVID-19 and seasonal influenza vaccines during the period of September 1, 2022–March 31, 2023. We assessed 
the characteristics of these reports and described the most frequently reported AEs. Clinicians reviewed available medical 
records for reports of serious AEs and adverse events of special interest (AESI).
Results  During the period of 1 September 2022 through 31 March 2023, VAERS received 3689 reports of AEs following 
co-administration of bivalent mRNA COVID-19 and seasonal influenza vaccines. The median age of vaccinees was 59 years 
(interquartile range 39, 70 years); 342 reports (9.3%) were classified as serious. The most common AEs among non-serious 
reports were severe-acute-respiratory-syndrome-related coronavirus (SARS-CoV-2) infection (785, 23.5%), cough (592, 
17.7%), and fatigue (568, 17.0%). The most common AEs among serious reports were Severe Acute Respiratory Syndrome 
Coronavirus 2 (SARS-CoV-2) infection (88, 25.7%), dyspnea (81, 23.7%), and condition aggravated (55, 16.1%).
Discussion  Reports of AEs following co-administration of bivalent mRNA COVID-19 and seasonal influenza vaccines did 
not reveal any unusual or unexpected patterns of AEs. Increased reporting of certain events (e.g., COVID-19) was expected 
due to Food and Drug Administration (FDA) and Centers for Disease Control and Prevention (CDC) reporting requirements. 
CDC and FDA will continue to monitor the safety of co-administration of mRNA COVID-19 and seasonal influenza vaccines.
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1  Introduction

On August 31, 2022, the US Food and Drug Administra-
tion (FDA) amended the emergency use authorizations 
(EUAs) of the Moderna (mRNA-1273) and Pfizer-BioN-
Tech (BNT162b2) coronavirus disease 2019 (COVID-19) 

vaccines to include bivalent formulations for use as a single 
dose at least 2 months following monovalent primary or 
booster vaccination [1]. On October 12, 2022, the Centers 
for Disease Control and Prevention (CDC) recommended 
use of bivalent vaccine for children 5 through 11 years [2, 
3]. The bivalent mRNA COVID-19 vaccines have been 
shown to be safe and effective and increase protection to 
known and studied variants [4, 5]. The Advisory Commit-
tee on Immunization Practices (ACIP) also recommends 
that everyone aged 6 months and older receive an annual 
influenza vaccine [6]. COVID-19 vaccines may be admin-
istered without regard to the timing of other vaccines. 
This includes co-administration of a COVID-19 vaccine 
and other vaccines at the same healthcare visit [7]. Co-
administration of recommended vaccines during the same 
healthcare visit increases the likelihood that people will be 
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Key Points 

During the period 1 September 2022 to 31 March 2023 
VAERS received 3,689 reports of adverse events (AEs) 
following administration of bivalent mRNA COVID-19 
and seasonal influenza vaccines.

The most common AEs among non-serious reports were 
severe-acute-respiratory-syndrome-related coronavirus 
(SARS-CoV-2) infection (785, 23.5%) and cough (592, 
17.7%). The most common AEs among serious reports 
were SARS-CoV-2 infection (88, 25.7%), and dyspnea 
(81, 23.7%).

Reports of AEs following co-administration of bivalent 
mRNA COVID-19 and seasonal influenza vaccines did 
not reveal any unusual/unexpected patterns of AEs.

MedDRA Preferred Terms (PTs) within a System Organ 
Class (SOC). A MedDRA PT is a distinct descriptor for a 
symptom, sign, disease, diagnosis, therapeutic indication, 
investigation, surgical, or medical procedure, or medical, 
social, or family history characteristic [10]; however, Med-
DRA PTs are not necessarily medically confirmed diag-
noses. Vaccination errors not describing an AE may also 
be reported [11]. A report is classified as serious based 
on the Code of Federal Regulations (21-CFR) if one or 
more of the following are reported: death, life-threatening 
illness, hospitalization or prolongation of existing hospi-
talization, congenital anomaly, permanent disability, or 
medical intervention to prevent the aforementioned out-
comes [12]. For non-manufacturer serious reports, medi-
cal records are routinely requested and made available to 
VAERS personnel; vaccine manufacturers are required to 
investigate serious AEs that they report to VAERS and to 
submit additional information that they receive as part of 
their investigation. Medical records may also be requested 
for AEs of special interest (AESI), irrespective of the seri-
ous status. AESI are AEs selected for further scrutiny, for 
reasons including their occurrence in pre-authorization 
clinical trials (or in post-marketing data), general histori-
cal interest (e.g., Guillain Barré syndrome [GBS]), or gen-
eral interest applicable to any vaccine (e.g., anaphylaxis).

We searched the VAERS database for US reports of co-
administration of bivalent mRNA COVID-19 and seasonal 
inactivated influenza vaccines among persons vaccinated 
during the period of September 1, 2022–March 31, 2023. 
We assessed the characteristics of these reports, which 
included the types of influenza vaccines co-administered 
with a bivalent mRNA COVID-19 vaccine, and we also 
described the most common MedDRA PTs by severity 
status.

2.2 � Clinical Review of Serious Reports and Adverse 
Events of Special Interest (AESI)

Clinicians (e.g., physicians, nurses, nurse practitioners, and 
physician assistants) reviewed reports after co-administra-
tion of bivalent mRNA COVID-19 and seasonal influenza 
vaccines that were of AESI or classified as serious. Based 
upon the primary AE (i.e., the event that appeared to trig-
ger the reporter to report to VAERS), the reviewer catego-
rized reports by main conditions [10]. For death reports, the 
primary cause of death was obtained from reviewing the 
autopsy report, death certificate, and/or available medical 
records; absent these documents, a preliminary impression 
of cause of death was made based on the initial report.

We searched for and reviewed reports and any associ-
ated available medical records for the following AESI: 
anaphylaxis, Bell’s palsy, GBS, myocarditis/pericarditis, 
and ischemic stroke/transient ischemic attack. We used the 

protected against vaccine-preventable diseases in a timely 
manner and improves efficiency in preventive healthcare 
services [8]. However, there are limited data on the safety 
of co-administration of bivalent mRNA COVID-19 and sea-
sonal inactivated influenza vaccines [8]. In this study, we 
assessed the safety of the co-administration of the bivalent 
mRNA COVID-19 and seasonal inactivated influenza vac-
cines using data from the Vaccine Adverse Event Reporting 
System (VAERS).

2 � Material and Methods

2.1 � Vaccine Adverse Event Reporting System 
(VAERS)

VAERS is a US national vaccine safety surveillance sys-
tem created in 1990 and co-administered by the CDC and 
the FDA [9]. VAERS is a spontaneous reporting (passive 
surveillance) system that serves primarily for signal detec-
tion and hypothesis generation. Due to the limitations of 
spontaneous reporting, it is generally not possible to deter-
mine whether an adverse event (AE) is causally associ-
ated with vaccination based on VAERS data alone [9]. 
VAERS accepts reports from healthcare providers, vac-
cine manufacturers, vaccine recipients, and other report-
ers. The VAERS report form collects information on sex, 
age, type of vaccine(s) administered, vaccine dose and lot 
number, the AE experienced, and medical history. VAERS 
reports are coded by trained personnel using the Medi-
cal Dictionary for Regulatory Activities (MedDRA), a 
clinically validated, internationally standardized terminol-
ogy [10]. A VAERS report may be assigned one or more 
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Brighton Collaboration case definitions for anaphylaxis [13], 
Bell’s palsy [14], and GBS [15], and CDC case definitions 
for myocarditis/pericarditis [16]. For ischemic stroke, we 
considered the attending physician diagnosis of ischemic 
stroke or transient ischemic attack to be a verified report. 
Reports were considered to meet the case definition for a 
given AESI if details of the initial report were verified by 
medical record review and the reported case met the respec-
tive case definition for that AESI.

3 � Results

During the period of this review, VAERS received 3689 
reports involving co-administration of bivalent mRNA 
COVID-19 and seasonal inactivated influenza vaccines; 
342 (9.3%) were classified as serious, including 29 deaths. 
Table 1 summarizes the main demographic characteristics 
of vaccinees. Ages ranged from 0 to 103 years (median 
59 years; interquartile range [IQR] 39, 70 years). Most 
reports (2312, 62.7%) were of females. The most com-
monly reported races and ethnicities were non-Hispanic 
white (2388, 64.7%) and not reported (402, 10.9%). A 
higher proportion of bivalent BNT162b2 (2324, 63.0%) 
was co-administered with seasonal inactivated influenza 
vaccine than bivalent mRNA-1273 (1363, 36.9%). Median 
time to symptom onset was 1 day after vaccination (IQR 
0, 47 days), ranging from the day of vaccination to 188 
days after vaccination. The most common types of inac-
tivated influenza vaccine co-administered were standard 
dose inactivated influenza (IIV4) vaccines (1309, 35. 5%), 
high-dose inactivated influenza vaccine (HD-IIV4) (729, 
19.8%), cell-based inactivated influenza vaccine (ccIIV4) 
(440, 11.9%), adjuvanted inactivated influenza vaccine 
(aIIV4) (344, 9.3%), and recombinant influenza vaccine 
(RIV4) (111, 3.0%). For 756 reports (20.5%), no specific 
brand or type of influenza vaccine was reported.

The most common MedDRA PTs among non-serious 
and serious reports are shown in Table 2. SARS-CoV-2 
infection was the most common MedDRA PT reported 
in both serious and non-serious reports. Other MedDRA 
PTs commonly reported were injection site and systemic 
reactions (Table 2).

Among 310 non-death serious reports, 174 (56.1%) 
were of females. The most common AEs by SOC catego-
ries were infections and infestations (77, 24.8%), vascular 
disorders (53, 17.1%), cardiac disorders (39, 12.6%), and 
nervous system disorders (32, 10.3%) (Table 3). COVID-
19 was the condition most commonly reported as the main 
AE in 70 serious reports (22.6%).

There were 29 deaths reported (Table 4); 11 among 
females and 18 among males, with ages ranging from 46 to 
94 years (median 74 years; IQR 63, 84 years). Twenty-six 

reported deaths (89.6%) involved people aged ≥ 50 years. 
HD-IIV4 (8, 27.6%) and IIV4 (8, 27.6%) were most com-
monly reported among death reports. Death certificates or 
autopsy reports documenting cause of death were avail-
able for 13 reports. Causes of death were associated with 
diseases of the circulatory system (8, 27.6%), diseases of 
the respiratory system (3, 10.3%), infectious causes, like 
COVID-19, or hepatobiliary disorders (one report each). 
For the other 16 death reports, only the initial VAERS 
report was available.

Among all reports of co-administration (serious and 
non-serious), the following reports of AESI were identified: 
Bell’s palsy (15), anaphylaxis (5), myocarditis or pericarditis 
(6), GBS (5), and ischemic stroke/transient ischemic attack 
(24). Two reports of Bell’s palsy, two reports of anaphylaxis, 
and four reports of GBS met Brighton level criteria. Four 
reports of myocarditis met the CDC case definition.

Of the initial reports of ischemic stroke/transient ischemic 
attack, 21 reports were verified as ischemic stroke or tran-
sient ischemic attack by review of medical records. We were 
not able to obtain medical records for the other three reports 
(at the time of the review) to verify the diagnosis. Twelve 
were in females and nine in males. Median age was 70 years 
(range 20–90 years; IQR 64, 73). The median onset inter-
val was 12 days (range 0–115; IQR 2, 41). In 19 reports, 
bivalent BNT162b2 was co-administered with the following 
influenza vaccines: HD-IIV4 (9), aIIV4 (3), IIV4 (6), and 
RIV4 (1). Bivalent mRNA-1273 was co-administered with 
quadrivalent high-dose inactivated influenza vaccine and 
quadrivalent standard dose inactivated influenza vaccine.

4 � Discussion

We conducted a review of AEs reported to VAERS after 
co-administration of bivalent mRNA COVID-19 and 
seasonal influenza vaccines among persons vaccinated 
during the period of September 1, 2022–March 31, 2023. 
Our review included automated analyses of all reports, 
analyses of reports of AESI, and clinical review of death 
and non-death serious reports. We did not observe any 
unusual or unexpected patterns among serious reports 
or AESI. Among non-serious and serious reports, the 
most common AE reported was COVID-19. COVID-
19 was also the most common AE reported for serious 
and non-serious reports in the VAERS database where 
a bivalent mRNA COVID-19 vaccine was administered 
[17]. COVID-19 disease may have been frequently 
reported due to the EUA requirement for providers to 
report COVID-19 that results in hospitalization or death 
if observed following vaccination [4]. We also noted that 
local and systemic reactions were frequently reported, 
which is consistent with pre-authorization clinical trial 
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findings as well as observations in post-authorization/
post-licensure monitoring systems [4]. Of the 29 reports 
of death, 13 had cause of death information from death 
certificates or autopsy reports; the leading causes of 
death were diseases of the circulatory system (e.g., myo-
cardial infarction) and diseases of the respiratory sys-
tem (e.g., acute respiratory failure), consistent with the 

leading causes of death in the USA [18]. Following the 
availability of the bivalent mRNA COVID-19 vaccines in 
September 2022, a statistical signal for ischemic stroke in 
older adults was identified in the CDC’s Vaccine Safety 
Datalink electronic health record-based active surveil-
lance; many of the vaccinated ischemic stroke cases in 
the risk window also had co-administration of influenza 

Table 1   Characteristics 
of reports (n = 3689) of 
co-administration of bivalent 
mRNA COVID-19 and seasonal 
inactivated influenza vaccines 
in the Vaccine Adverse Event 
Reporting System, September 
2022–March 31, 2023

AI/AN American Indian/Alaska Native, COVID-19 coronavirus disease 2019, NHOPI Native Hawaiian/
Other Pacific Islander
a Per federal law, includes reports of hospitalization or prolongation of existing hospitalization, life-threat-
ening illness, permanent disability, congenital malformity/birth defect, or death
b Sex was not reported for 7 reports (0.2%)
c Time to symptom onset was unreported for 19 reports
d Pharmacist
e In two reports, a Pfizer bivalent vaccine and a Moderna bivalent vaccine were administered
f Hispanic includes people of known Hispanic ethnicity and unreported race; known race but unknown eth-
nicity includes 321 reports

Characteristic N (%)

Seriousa 342 (9.3)
Maleb 1370 (37.1)
Femaleb 2312 (62.7)
Median onset (range), daysc 1 (0–217)
Interquartile range onset, days 0, 47
Median age of patient (range), years 59 (0.5–103)
Interquartile range of patient age, years 39, 70
Type of reporter
Patient 1959 (53.1)
Provider 1438 (39.0)
Manufacturer 157 (4.3)
Otherd 98 (2.7)
Parent/guardian/caregiver 37 (1.0)
Top co-administered influenza vaccines
Quadrivalent standard dose inactivated influenza (IIV4) vaccines 1309 (35.5)
Unknown type of influenza vaccine 756 (20.5)
Quadrivalent high-dose inactivated influenza vaccine 729 (19.8)
Quadrivalent cell-based influenza vaccine 440 (11.9)
Quadrivalent adjuvanted influenza vaccine 344 (9.3)
 Quadrivalent recombinant influenza vaccine 111 (3.0)
COVID-19 vaccines co-administerede

BNT162b2 2324 (63.0)
mRNA-1273 1363 (36.9)
Race
Non-Hispanic white 2388 (64.7)
Hispanicf/Latino 235 (6.4)
Non-Hispanic black 142 (3.9)
Non-Hispanic Asian 109 (3.0)
Non-Hispanic multiple 57 (1.6)
Non-Hispanic AI/AN 15 (0.4)
Non-Hispanic NHOPI 3 (0.1)
Non-Hispanic other 17 (0.5)
Race not reported 402 (10.9)
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vaccine [19]. This finding prompted review in other vac-
cine safety systems, including VAERS. Our review of 
bivalent mRNA COVID-19 reports co-administered with 
seasonal inactivated influenza vaccines identified a small 
number of reports of ischemic stroke, but no unusual 
pattens or clustering.

Important strengths of VAERS include its broad 
national scope and timeliness [10]. VAERS is useful for 
rapidly detecting rare AEs that, if new or unexpected, 
can be studied in more robust vaccine safety surveil-
lance and research systems, such as the CDC’s Vaccine 
Safety Datalink, or in special epidemiological studies 
[20]. This strength has been demonstrated during the US 
COVID-19 vaccination program, with safety signals for 
AEs such as myocarditis after mRNA COVID-19 vac-
cines and GBS and thrombosis with thrombocytopenia 
syndrome after the Janssen adenoviral vector vaccine 
being identified and assessed in VAERS [17, 21, 22]. 
As a passive surveillance system, VAERS has several 
inherent limitations. Some of these limitations include 
reporting biases (over- or under-reporting) and inconsist-
ency in the quality and completeness of reports [10]. In 
addition, VAERS data generally cannot be used to assess 
if a vaccine caused an AE.

5 � Conclusion

Our assessment of surveillance data on co-administration 
of mRNA COVID-19 and seasonal influenza vaccines in 
VAERS did not identify any new or unexpected safety 
concerns and is consistent with the safety profile follow-
ing either vaccine when given alone or from published 
studies on co-administration of these vaccines [8, 23]. Co-
administration of mRNA COVID-19 and other COVID-19 
vaccines with influenza vaccines should continue to be 
monitored in future influenza seasons to further assess the 
safety of the practice of co-administration.

Table 2   Most commonly 
reported MedDRA Preferred 
Terms among non-serious (n 
= 3347) and serious (n = 342) 
reports of co-administration of 
bivalent mRNA COVID-19 and 
seasonal inactivated influenza 
vaccines in the Vaccine Adverse 
Event Reporting System, 
September 2022–March 31, 
2023

COVID-19 coronavirus disease 2019, MedDRA Medical Dictionary for Regulatory Activities

MedDRA Preferred Term Non-serious, n (%) MedDRA Preferred Term Serious, n (%)

COVID-19 785 (23.5) COVID-19 88 (25.7)
Cough 592 (17.7) Dyspnea 81 (23.7)
Fatigue 568 (17.0) Condition aggravated 55 (16.1)
Pyrexia 535 (16.0) Asthenia 46 (13.5)
Headache 491 (14.7) Pyrexia 43 (12.6)
Pain 460 (13.7) Cough 40 (11.7)
Oropharyngeal pain 365 (10.9) Anticoagulant therapy 39 (11.4)
Respiratory tract congestion 291 (8.7) Fatigue 39(11.4)
Chills 270 (8.1) Dizziness 35 (10.2)

Table 3   Main conditions (System Organ Class) for non-death 
seriousa reports (n = 310) after co-administration of bivalent mRNA 
COVID-19 and seasonal inactivated influenza vaccines in the Vaccine 
Adverse Event Reporting System, September 2022–March 31, 2023

COVID-19 coronavirus disease 2019
a Per code of federal regulations, includes reports of hospitalization or 
prolongation of existing hospitalization, life-threatening illness, per-
manent disability, congenital malformity/birth defect, or death
b “Other” includes two reports each of neoplasms (benign, malignant, 
and unspecified [including cysts and polyps]), psychiatric disorders, 
hepatobiliary disorders, and reproductive system and breast disorders; 
and one report each of injury, poisoning and procedural complica-
tions, and eye disorders

Main condition N (%)

Infections and infestations 77 (24.8)
Vascular disorders 53 (17.1)
Cardiac disorders 39 (12.6)
Nervous system disorders 32 (10.3)
Respiratory, thoracic, and mediastinal disorders 25 (8.1)
General disorders and administration site conditions 16 (5.2)
Musculoskeletal and connective tissue disorders 11 (3.5)
Gastrointestinal disorders 10 (3.2)
Ear and labyrinth disorders 10 (3.2)
Immune system disorders 7 (2.3)
Renal and urinary disorders 7 (2.3)
Skin and subcutaneous tissue disorders 5 (1.6)
Blood and lymphatic system disorders 5 (1.6)
Pregnancy, puerperium, and perinatal conditions 3 (1.0)
Otherb 10 (3.2)
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