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Abstract

Background—On June 8, 2021, a new 20-valent pneumococcal conjugate vaccine (PCV20, 

PREVNAR 20®, Pfizer, Inc.) was licensed for use in adults aged ≥ 18 years by the US Food and 

Drug Administration (FDA).

Objective—To describe reports to the Vaccine Adverse Event Reporting System (VAERS) after 

administration of the 20-valent pneumococcal conjugate vaccine in adults.

Methods—We searched the VAERS for reports of adverse events involving persons aged ≥ 19 

years who received PCV20 during October 20, 2021, through December 31, 2023. Our evaluation 

included automated analysis of reports, clinical review of serious reports and pre-specified events 
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of special interest, empirical Bayesian data mining to assess for disproportionate reporting, and 

estimation of reporting rates for reports of Guillain-Barré syndrome (GBS).

Results—The VAERS received 1976 reports after PCV20 administration in persons aged ≥ 19 

years (6% of reports involved serious events). The most common adverse events among persons 

aged 19–64 years (n = 798) were injection-site reactions (231, 29%), pain (134, 17%), erythema 

(118, 15%), and fever (117, 15%). For persons aged ≥ 65 years (n = 1178), the most common 

adverse events were injection-site reactions (417, 35%), pain (180, 15%), pain in extremity (162, 

14%), and erythema (158, 13%). A data mining alert (EB05 = 3.812) for the MedDRA Preferred 

Term “Guillain-Barre syndrome” was observed for serious reports. Clinical review verified 11 

of 20 GBS reports; 7/11 vaccine recipients were aged ≥ 65 years. Among the 11 verified cases, 

the median time from vaccination to symptom onset was 14 days. Five persons received another 

vaccine on the same visit. The reporting rate of GBS after PCV20 receipt was 0.5 cases per million 

doses distributed. No other safety concern was identified.

Conclusions—During the period of this post-licensure review of PCV20, we found most reports 

were non-serious and comprised mostly local and systemic (e.g., fever) reactions consistent with 

prelicensure studies. In serious reports, we also identified a data mining alert for GBS after receipt 

of PCV20, which Centers for Disease Control and Prevention and the FDA are investigating 

further. No other new or unexpected safety concern was identified.

1 Introduction

On June 8, 2021, the Food and Drug Administration (FDA) approved the 20-valent 

pneumococcal conjugate vaccine (PCV20, PREVNAR 20®, Pfizer, Inc.) for adults aged 

≥ 18 years to prevent pneumonia and invasive disease caused by pneumococcal serotypes 

contained in the vaccine [1]. On October 20, 2021, the Advisory Committee on 

Immunization Practices (ACIP) recommended the use of PCV20 for PCV-naïve adults who 

are either aged ≥ 65 years or aged 19–64 years with certain risk conditions [2]. Phase 3 

clinical trials in 6470 subjects exposed to either PCV20 or control vaccines revealed the 

tolerability and safety profile of PCV20 was similar to PCV13 [3–5]. Among adults aged 

18–49 years of age, the reported rates of serious adverse events (SAEs) were low and were 

similar between the PCV20 and PCV13 groups. Serious adverse events were unrelated to the 

vaccine and consistent with medical diagnoses that occurred in the age group of the study 

population [5]. Among adults aged 60–64 years of age, SAEs were not considered to be 

related to the vaccine [4]. This study seeks to assess adverse event (AE) reports after PCV20 

in adults aged ≥ 19 years in the Vaccine Adverse Event Reporting System (VAERS), a 

national passive surveillance system used to monitor the post-licensure safety of US-licensed 

vaccines.

2 Methods

2.1 Data Source

The VAERS is a national spontaneous surveillance system managed by the Centers for 

Disease Control and Prevention (CDC) and the FDA, which serves primarily for safety 

signal detection and hypothesis generation and is used to monitor the post-licensure safety 

of US-licensed vaccines [6]. The VAERS accepts reports from various sources, including 

Oliveira et al. Page 2

Drug Saf. Author manuscript; available in PMC 2025 April 07.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



healthcare professionals, vaccine manufacturers, and the general public. The data in VAERS 

encompass information such as demographic details of the vaccinated individuals, vaccine 

types administered, and details of the AE reports [6]. Adverse events and their associated 

signs and symptoms, along with physician diagnoses, if available, are coded using the 

Medical Dictionary for Regulatory Activities (MedDRA). The MedDRA is a medically 

validated and internationally standardized terminology [7]. Each VAERS report may contain 

one or more MedDRA Preferred Terms (PTs), which are specific descriptors for symptoms, 

signs, diseases, treatments, procedures, and medical, social, or family history characteristics 

[8]. Preferred terms are not necessarily medically confirmed diagnoses. The VAERS may 

also receive reports of vaccination errors (e.g., extra dose administered) not describing an 

AE. In accordance with the Code of Federal Regulations, a VAERS report is classified 

as serious if one or more of the following are reported: death, life-threatening illness, 

hospitalization (including prolonged existing hospitalization), permanent disability, or a 

birth defect [9]. It is important to note that a report submitted to VAERS does not imply 

causation but rather indicates that an AE occurred following vaccination.

We analyzed the safety of PCV20 in adults aged ≥ 19 years vaccinated from October 20, 

2021, through December 31, 2023, using four methods: (1) automated analysis of VAERS 

data; (2) clinical review of serious reports and reports of adverse events of special interest 

(AESIs) such as anaphylaxis, seizures, and Guillain-Barré syndrome (GBS); (3) empirical 

Bayesian data mining to assess for disproportionate reporting compared to AEs after other 

vaccines in the VAERS database; and (4) crude reporting rates for selected AESIs (i.e., 

GBS) using doses of PCV20 distributed in the USA during 2022 and 2023.

2.2 Automated Analysis

We searched the VAERS database for US reports following PCV20 for persons vaccinated 

from October 20, 2021, through December 31, 2023. We analyzed reports by age groups 

(19–64 years, ≥ 65 years), sex, seriousness, time from vaccination to onset of symptoms 

(onset interval), and the most commonly reported MedDRA PTs.

2.3 Clinical Review

The Centers for Disease Control and Prevention (CDC) physicians reviewed reports of 

PCV20 that were AESIs and/or were classified as serious. Based upon the primary diagnosis 

(i.e., the event that appeared to trigger the reporter to report to the VAERS), the reviewer 

categorized reports by main condition using system organ classes (SOCs) [8]. For death 

reports, the primary cause of death was obtained from reviewing the autopsy report, 

death certificate, and/or available medical records; in the absence of these documents, a 

preliminary impression of cause of death was made based on the initial report. We searched 

for and reviewed reports and any associated available medical records for the following 

AESIs: anaphylaxis, GBS, and seizures. We used the Brighton Collaboration case definitions 

for anaphylaxis, GBS, and seizures [10–12]. Reports of patients diagnosed with GBS by the 

attending physician but not meeting the Brighton criteria were also considered cases of GBS. 

We used MedDRA PTs to search and identify reports of AESIs as previously described [13].
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2.4 Data Mining

We used empirical Bayesian (EB) data mining [14] to identify AEs reported more frequently 

after PCV20 than after other vaccines in the VAERS database during the period of this 

review. We used a threshold of EB05 > 2.0, where EB05 represents the lower bound of 

the 90% confidence interval (CI) surrounding the EB geometric mean [15]. An EB05 > 2.0 

indicates that a particular vaccine-event pair occurs at least twice as often as expected than 

by chance alone. An elevated EB05 value does not imply a causal relationship but can be 

used as a threshold for further assessment of an event [15].

2.5 Crude Reporting Rates

Crude reporting rates for GBS were estimated by dividing the number of verified reports by 

the number of doses of PCV20 distributed by the manufacturer during 2022 and 2023. Crude 

reporting rates were not estimated if less than 3 AESI reports could be verified.

3 Results

3.1 Descriptive Analysis

During the study period, the VAERS received a total of 1976 PCV20 reports in adults aged 

≥ 19 years (19–64 and ≥ 65 years). Of the total reports, 798 (40%) were in persons aged 

19–64 years, of which 49 (6%) were serious, including two death reports; 1178 (60%) 

reports were in persons aged ≥ 65 years, which included 70 (6%) serious reports that 

included nine death reports. For both age groups, most reports occurred after PCV20 was 

administered alone: 438 (55%) for persons aged 19–64 years and 711 (60%) for those aged 

≥ 65 years. The median age was 54 years (interquartile range [IQR] 45, 60) for the 19–64 

age group and 69 years (IQR 66, 75) for ≥ 65 years. In most (1428 [72%]) of the reports, the 

patient was female (Table 1). The most commonly reported MedDRA PTs for non-serious 

reports in persons aged 19–64 years were injection-site reactions (227, 30%), pain (124, 

17%), and erythema (117, 16%) (Table 2). The most common MedDRA PTs for serious 

reports in persons aged 19–64 years were fever (14, 29%), dyspnea (12, 25%), and condition 

aggravated (10, 20%) (Table 2). For persons aged ≥ 65 years, the most frequently reported 

MedDRA PTs for non-serious reports were injection-site reactions (412, 37%), pain (166, 

15%), and erythema (157, 14%). The most common MedDRA PTs for serious reports in 

persons aged ≥ 65 years were pain (14, 20%), asthenia (13, 19%), gait disturbance (11, 

16%), and GBS (11, 16%) (Table 3). The top 10 MedDRA PTs after PCV20 administered 

alone were similar to those after PCV20 given in combination with other vaccines during the 

same visit (data not shown).

3.2 Clinical Review

3.2.1 Non‑Death Serious Reports—There were a total of 108 (5.5%) reports of 

serious non-death AEs: 47 (5.9%) in adults aged 19–64 years, and 61 (5.2%) in adults aged 

≥ 65 years. Table S1 (Online Resource) shows data for non-death serious reports in adults 

aged ≥ 19 years.

In individuals aged 19–64 years, the most common AEs by SOC categories were nervous 

system disorders (11, 23%), general disorders and administration site conditions (10, 21%), 
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respiratory, thoracic, and mediastinal disorders (6, 13%), and vascular disorders (4, 9%). In 

adults aged ≥ 65 years, the most common diagnoses by SOC categories were nervous system 

disorders (20, 33%); followed by respiratory, thoracic, and mediastinal disorders; vascular 

disorders; and general disorders and administration site conditions (8, 13%) each (Table 4).

3.2.2 Reports of Death—We identified 11 death reports after PCV20 administration. 

Eight had a documented cause of death or medical condition information, two in persons 

aged 19–64 years and six in persons aged ≥ 65 years (Table 5). Three reports in adults aged 

≥ 65 years did not specify age or circumstances of death.

3.2.3 Adverse Events of Special Interest

3.2.3.1 Anaphylaxis: We identified two reports of possible anaphylaxis, but there was 

insufficient information to determine if they met the Brighton Collaboration case definition 

[10] for anaphylaxis.

3.2.3.2 Guillain‑Barré Syndrome: We identified 20 reports of GBS after PCV20, 11 of 

which met the Brighton Collaboration case definition [11]. Among the 11 verified reports, 

the median onset interval of symptoms was 14 days (range 0–23 days). Median age was 

66 years (range 46–79); seven cases were in females, and four were in males. All 11 cases 

met the Brighton case definition [11] for GBS (two Level 1, six Level 2, and three Level 

3). One patient had a norovirus infection 1–2 days before onset of neurological symptoms. 

Five of the 11 received other vaccines at the same visit: two individuals were vaccinated 

with recombinant zoster vaccine (GSK), one with adjuvanted quadrivalent influenza vaccine 

(Seqirus, Inc.), one with bivalent mRNA COVID-19 (Pfizer-BioNTech), Fluzone high dose 

quadrivalent influenza (Sanofi), and GSK RSV vaccines, and one with Tdap (GSK).

3.2.3.3 Seizures: Ten reports of seizure were reported to VAERS following PCV20: seven 

in males and three in females. Four were in adults aged 19–64 years and six in adults aged 

≥ 65 years. Pneumococcal conjugate vaccine 20 was the only vaccine administered in four 

adults. One report met Brighton Level 3 criteria for seizures [12] in a male aged 42 years 

who experienced a seizure after an undefined period of time following PCV20 vaccination.

3.3 Data Mining

Data mining is used to identify AEs reported after PCV20 that were disproportionately 

reported (i.e., the AE is present in a higher proportion of the VAERS reports for PCV20 

than other vaccines in the VAERS database) [14, 15]. Among VAERS reports, overall, 

data mining findings between the age groups of 19–64 years and ≥ 65 years were similar. 

Preferred terms disproportionately reported after PCV20 in both age categories involved 

injection-site reactions (e.g., bruising, erythema, induration, pain, pruritus, swelling, warmth 

at the injection site) as well as local and systemic events commonly observed after 

vaccination (e.g., erythema, induration, swelling). Cellulitis was disproportionately reported 

in both age categories. Three PTs (injection-site cellulitis, rash, and rash erythematous) were 

disproportionately reported for the ≥ 65 years age group that were not disproportionately 

reported for the 19–64 years group. More PTs were disproportionately reported for 

females (n = 32) compared to males (n = 17); PTs for both groups tended to reflect 
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injection/vaccination-site reactions and events observed after vaccination (e.g., erythema, 

induration, swelling). Some PTs were disproportionately reported for females that were not 

disproportionately reported for males; such PTs included allergy to vaccines, cellulitis, and 

hypersensitivity. Overall, data mining findings by age categories and sex did not reveal 

unexpected AEs.

Among serious reports, the MedDRA PT “Guillain-Barre syndrome” was disproportionally 

reported as it exceeded the EB05 threshold in reports made after PCV20 (EB05 = 3.812); 

characteristics of these reports have been described above. Other PTs in serious reports 

with disproportionate reporting included pain, gait disturbance, and gait inability. Gait 

disturbance and gait inability clinically overlap with GBS; along with GBS, pain and 

gait disturbance appear among the most commonly reported MedDRA PTs among serious 

reports in persons aged ≥ 65 years (Table 3).

3.4 Reporting Rates

During the period of this review, the VAERS received 11 verified reports of GBS. The 

number of PCV20 doses distributed in the USA during 2022 and 2023 was 20,579,720. 

Using this value, we calculated a reporting rate of 0.5 cases per 1 million doses of PCV20 

distributed. This is equivalent to 0.9 cases per 100,000 person-years.

4 Discussion

This study is the first post-licensure safety review of the 20-valent pneumococcal conjugate 

vaccine (PCV20) in adults aged ≥ 19 years in the USA. During 2022 and 2023, which covers 

most of the period of this review, 20,579,720 doses of PCV20 were distributed in the USA. 

As of December 31, 2023, the VAERS has received 1976 reports after PCV20 in persons 

aged ≥ 19 years. Most reports (94%) were non-serious and comprised self-limiting local and 

systemic reactions such as injection-site pain, erythema, fever, and fatigue, consistent with 

findings from pre-licensure studies [2–5]. These safety findings are also similar to those in a 

review in the VAERS of the safety of 13-valent pneumococcal conjugate vaccine (PCV13) in 

adults aged ≥ 19 years [16].

As part of post-licensure safety monitoring of PCV20, we used four levels of analysis, which 

included automated analysis of reports, empirical Bayesian data mining, clinical review of 

reports, and reporting rate calculations for verified cases of GBS.

Through empirical Bayesian data mining, we found disproportional reporting for GBS when 

the analysis was limited to serious reports. The reporting rate for GBS was 0.5 cases per 

million doses distributed or 0.9 cases per 100,000 person-years, which is comparable to 

background rates for GBS in this age group [17]. However, this crude reporting rate should 

be interpreted with caution, as it is not known how many of the doses distributed were 

administered to the population at higher risk of GBS.

GBS is an acute, immune-mediated paralytic disorder of the peripheral nervous system [18]. 

The risk of GBS increases with age and is higher in males [19]. The background incidence 
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of GBS among males aged ≥ 65 years in the UK was approximately 4.6 cases per 100,000 

inhabitants during a 42-day period [20].

Guillain-Barré syndrome cases after administration of pneumococcal vaccines have been 

described in the literature, but no causal association has been established between any 

pneumococcal vaccine and GBS [16, 21]. A review of the safety of PCV13 in adults aged 

≥ 19 years in the VAERS found 11 reports of GBS out of 2976 total reports received, 

but no data mining signal for GBS or any other medical condition was observed [16]. A 

study of PCV13 safety in the Vaccine Safety Datalink (VSD) did not find an increased 

rate of GBS or several other outcomes following PCV13 administration in adults aged ≥ 

65 years [22]. In the VSD, another study of the association of GBS with several vaccines, 

including the 23-valent pneumococcal polysaccharide vaccine, found no increased risk [23]. 

Our finding of disproportionate reporting of GBS after PCV20 is a preliminary finding that 

both CDC and the FDA are monitoring closely. Data mining values do not, by themselves, 

demonstrate causal associations; rather, they may serve as a signal for further investigation 

[14, 15]. Preliminary findings from the Centers for Medicare & Medicaid Services have 

not identified any safety signal or concern for GBS after PCV20 in the CMS population, 

but safety monitoring is ongoing [24]. No other unexpected safety concerns after PCV20 

administration were found.

Important strengths of the VAERS include its broad national scope and timeliness [6]. It 

is useful for rapidly detecting rare AEs that, if new or unexpected, can be studied in other 

more robust and active vaccine safety surveillance systems (e.g., the CDC VSD) or special 

epidemiological studies [25]. Importantly, as a passive surveillance system, the VAERS 

has several inherent limitations that call for careful interpretation of the findings. Some of 

these limitations include biased reporting (over- or under-reporting) and inconsistency in the 

quality and completeness of reports [6]. In addition, the VAERS data generally cannot be 

used to assess whether a specific vaccine caused an AE.

5 Conclusion

Our assessment of the safety data of PCV20 found that the vast majority of AEs were 

self-limited, non-serious, and consistent with events observed during prelicensure clinical 

trials [2–5]. We observed disproportionate reporting for GBS, which we will continue to 

monitor in the VAERS. Otherwise, no new or unexpected safety issues were identified. The 

CDC and the FDA continue to monitor the safety of PCV20.
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Key Points

VAERS received 1,976 reports after PCV20 in adults during October 2021-December 

2023. Most common adverse events were injection site (e.g. injection site erythema) and 

systemic reactions (e.g. fever)

Disproportionate reporting for Guillain-Barré Syndrome (GBS) identified in VAERS 

after PCV20 vaccine (11 verified GBS cases in adults)

Potential safety signals detected in VAERS need to be evaluated in more robust 

population-based active systems such as the Vaccine Safety Datalink (VSD) or Center 

for Medicaid Services (CMS)

Separate studies currently in progress in the VSD (CDC) and CMS (FDA) to assess 

PCV20 vaccine safety; CDC and FDA will continue to closely monitor the safety of 

PCV20
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