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Abstract
Objectives Adverse reactions to the COVID-19 vaccines have been of interest since their emergency authorization. Cutaneous 
manifestations of the vaccines are not well studied. We aimed to characterize cutaneous reactions to the Moderna (mRNA-
1273) and the Pfizer-BioNTech (BNT162b2) COVID-19 vaccines on a large, national scale.
Methods The Vaccine Adverse Event Reporting System was filtered for cutaneous and hair and nail reactions to the COVID-
19 vaccines. Patient demographics and past medical histories, vaccine manufacturer and dosing, symptom timing, reaction 
location, and patient outcomes were extracted from each report.
Results As of December 24, 2021, there were 67,273 cutaneous reactions to all COVID-19 vaccines, with most patients 
receiving the Moderna (mRNA-1273) or Pfizer-BioNTech (BNT162b2) vaccines. The most common reactions overall were 
injection-site reaction, urticaria, and papular rash, with injection-site reaction more common after the Moderna (mRNA-1273) 
vaccine, and all other cutaneous reactions more common after the Pfizer-BioNTech (BNT162b2) vaccine. Patients with past 
histories of psoriasis, urticaria, and local site reactions to a vaccine were more likely to report these same symptoms after 
the COVID-19 vaccine.
Conclusion Patients should be counseled about these potential dermatologic reactions to the COVID-19 vaccines. Most 
occur within the first few days after vaccination, and are mild and self-limiting. Patients should therefore be encouraged that 
it is safe to receive the COVID-19 vaccine from a dermatological perspective.
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Key Points 

Cutaneous reactions to the COVID-19 vaccinations are 
mild, and most occur within the first few days after vac-
cination.

Injection site reaction is most common overall, and less 
frequent with Pfizer vs. Moderna vaccines.

Patients with past history of psoriasis or urticaria 
are more likely to experience flares after vaccination 
compared to the general population, and the Moderna 
vaccine may lessen this risk.
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1 Introduction

The Food and Drug Administration (FDA) issued Emer-
gency Use Authorizations for the Moderna (mRNA-1273) 
and Pfizer-BioNTech (BNT162b2) COVID-19 vaccines in 
12/2020 [1], and for the Janssen (JNJ-78436735) vaccine 
in 2/2021 [2], which has been essential to limit disease 
transmission and severity. To date, clinical trials have 
demonstrated fatigue, headache, and myalgia, and local 
injection-site reactions, after the first and second doses 
of the Moderna and Pfizer vaccines [3, 4], while regis-
try-based studies reported delayed large local reactions, 
urticarial, and morbilliform eruptions to both vaccines [1, 
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5]. However, these studies were relatively small, making 
generalizability, and understanding cutaneous reactions to 
the COVID-19 vaccines on a large scale, limited.

The FDA, together with the Centers for Disease Control 
and Prevention, co-administer the Vaccine Adverse Event 
Reporting System (VAERS) database, allowing for continual 
safety monitoring of approved vaccinations. Healthcare pro-
fessionals, patients, caregivers, and vaccine manufacturers can 
report unanticipated or unusual events after vaccination [6], 
allowing for the collection of vaccine safety data on a large 
and national scale. We aimed to analyze the VAERS database 
to examine morphology, timing, and differences in cutaneous 
reactions to the Moderna and Pfizer COVID-19 vaccines, to 
ease patient hesitancy and guide vaccine counseling.

2  Methods

The 2020–2021 VAERS public data set was downloaded from 
https:// vaers. hhs. gov/ index. html on 2 January 2022, containing 
all adverse event reports processed as of 24 December 2021. 
Since all data was publicly available and deidentified, patient 
informed consent and institutional review board approval were 
not required. Data was filtered for reported adverse events to 
the COVID-19 vaccine, including the Moderna vaccine, the 
Pfizer-BioNTech vaccine, the Janssen vaccine, and vaccines of 
unspecified manufacturer. Reports were filtered for cutaneous 
and hair and nail reactions using automated query of standard-
ized, preferred terms from the VAERS Medical Dictionary 
for Regulatory Activities (Tables 2, 3). Free-text descriptions 
were coded for location, systemic symptoms, past medical his-
tory, past dermatologic history, and adverse events to prior 
vaccinations.

For each VAERS report, age, sex, past medical, derma-
tologic, and vaccine reaction histories, vaccine manufac-
turer and dose, days to symptom onset, reaction location, 
and patient outcomes were collected. A descriptive analysis 
for all vaccines and doses was conducted to characterize the 
reported adverse events. A comparative (Pfizer-BioNTech 
vaccine vs Moderna vaccine) analysis was conducted, over-
all, and for the first, second, and third doses. Univariable and 
multivariable analyses were performed using Microsoft Excel 
(Microsoft, Seattle, WA, USA) and SAS Software (SAS Stu-
dio Release 3.8, Cary, NC, USA) with a two-sided α-value 
of 0.05 to assess significance.

3  Results

There were 62,386 patients with one or more cutaneous 
reactions (67,273 total) to a COVID-19 vaccination in the 
VAERS database. Average patient age was 48.42 years 

(standard deviation [SD]: 17.60) with female predominance 
(86.05%). Psoriasis (0.85%) and urticaria (0.50%) were the 
most common past dermatologic conditions (Table 1). The 
majority of patients received the Moderna vaccine (63.64%) 
and the Pfizer-BioNTech vaccine (26.23%). Overall, the 
most common cutaneous reactions were injection-site reac-
tion (59.73%), urticaria (32.11%), papular rash (4.90%), 
angioedema (1.26%), petechiae (1.19%), and vesicular rash 
(1.13%), occurring at a median 2.0 (interquartile range 
[IQR] 6.0), 1.0 (IQR 6.0), 4.0 (IQR 7.0), 1.0 (IQR 4.0), 
4.0 (IQR 12.0), and 3.0 (IQR 9.0) days after vaccination, 
respectively. The most common systemic symptoms were 
fever (14.39%), headache (14.30%), and fatigue (13.01%), 
with only 2.88% of patients reporting myalgia. The propor-
tion of patients with versus without systemic symptoms was 
greater in those reporting injection-site reactions (37.96% 
vs 28.69%; p < 0.0001), chilblains (36.92% vs 34.18%; 
p = 0.6415), petechiae (35.8% vs 34.2%; p = 0.3287), urti-
caria (37.65% vs 34.17%; p = 0.1773), and erythromelalgia 
(45.0% vs 34.18%; p = 0.3078). Few patients were hospital-
ized (1.45%), disabled (0.61%), or died (0.04%) (Table 2).

There were 45,316 cutaneous reactions reported with the 
Moderna vaccine. The most common overall were injection-
site reaction (70.40%), urticaria (23.74%), and papular rash 
(4.57%) (Table 2), and after the first (72.5%, 22.35%, 4.73%, 
respectively), second (65.54%, 25.92%, 4.53%, respectively), 
and third (50.08%, 44.60%, 3.48%, respectively) doses. 
Median time to cutaneous reaction was faster for the second 
and third (both 1.0 days) versus first (7.0 days) vaccine doses 
(Table 3).

There were 18,622 reports of cutaneous reactions after 
the Pfizer vaccine. The most common overall were urticaria 
(51.39%), injection-site reaction (33.84%), and papular 
rash (5.72%) (Table 2), which was consistent after the first 
(56.42%, 28.79%, 6.15%, respectively), and second (47.88%, 
36.58%, 5.49%, respectively) doses; however, after the third 
dose, injection-site reaction (60.34%) was more frequent 
than urticaria (30.09%). Median time to cutaneous reaction 
was the same (1.0 days) for all three doses (Table 3).

Injection-site reactions were more common with the 
Moderna vaccine than the Pfizer vaccine (70.40% vs 33.84%, 
respectively), while urticaria (23.74% vs 51.39%), papular 
rash (4.57% vs 5.72%), angioedema (0.87% vs 2.21%), 
petechiae (0.68% vs 2.07%), vesicular rash (0.625% vs 
1.97%), and psoriasis (0.41% vs 1.32%) were less common 
with the Moderna vaccine compared with the Pfizer vac-
cine, respectively (all p < 0.0001) (Table 2). The rate of 
injection-site reactions was highest after the first Moderna 
vaccine dose, and rates of urticaria and papular rash were 
both highest after the first Pfizer vaccine dose, compared 
with all other Moderna vaccine and Pfizer vaccine doses 
(all p < 0.0001) (Table 3). Overall, mean time to cutaneous 
reaction was slower for the Moderna vaccine (6.13 days, 
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SD 15.46) compared with the Pfizer vaccine (4.77 days, 
SD 16.68) (p < 0.0001). Overall, most patients reported 
cutaneous reactions within the first two days of vaccination 
decreasing thereafter, except for a smaller peak approxi-
mately 7–10 days after the first and third Moderna vaccine 
doses (Fig. 1). For systemic reactions, arm tingling/numb-
ness (0.97% vs 1.64%; p < 0.0001) and nausea (6.10% vs 
6.84%; p = 0.0005) were less common with the Moderna 
vaccine than the Pfizer vaccine, respectively, while fever 
(13.96% vs 13.34%; p = 0.0412) and chills (10.12% vs 
9.60%; p = 0.0467) were more common with the Moderna 
vaccine than the Pfizer vaccine, respectively (Table 2).

Patients with versus without history of psoriasis were 
more likely to report psoriatic rashes with COVID-19 vac-
cination (26.83% vs 0.48%) (odds ratio [OR] 75.36; 95% 
confidence interval [CI] 60.87–93.29; p < 0.0001). Patients 
with versus without past dermatologic history of urticaria 
were more likely to report urticarial eruptions (69.71% vs 
31.92%) (OR 4.91; 95% CI 3.89–6.19; p < 0.0001), and 
those with versus without history of urticarial reaction to 

a prior vaccine were more likely to report urticarial erup-
tions (67.96% vs 32.00%) (OR 4.51; 95% CI 3.36–6.04; 
p < 0.0001). Patients with versus without history of prior 
local site reaction to a vaccine were more likely to report 
injection-site reactions (3.08% vs 1.30%) (OR 2.40; 95% CI 
2.14–2.70; p < 0.0001).

4  Discussion

This is the largest COVID-19 vaccination cutaneous study 
to date. We found that the most common cutaneous adverse 
reaction to the COVID-19 vaccination was injection-site 
reaction. Compared with the Moderna vaccine, patients who 
received the Pfizer vaccine were more likely to experience 
all other cutaneous reactions, except injection-site reactions, 
which were more frequently seen after the Moderna vac-
cine. Overall, most cutaneous reactions occurred shortly 
after vaccination, with very few reports 10 days or greater 
after vaccination.

Table 1  Characteristics of patients with cutaneous reactions reported after Moderna or Pfizer COVID-19 vaccination

SD standard deviation
a Moderna vs Pfizer. Bolded p values are statistically significant (p < 0.05)
b Erythema, swelling, warmth, pruritus, injection-site reaction
c Fatigue, myalgia, lethargy, headache, chills, malaise, fever, gastrointestinal symptoms, lightheadedness, lymphadenopathy, arthralgia, neuropa-
thy, dyspnea, seizure

Characteristic Overall unique reports, 
n (%)

Moderna vaccine unique 
reports, n (%)

Pfizer vaccine unique reports, 
n (%)

p  valuea

Patient age (mean, SD) 48.42 (17.60) 50.33 (16.51) 45.51 (17.74) < 0.0001
Patient sex < 0.0001
 Female 54,107 (86.05) 39,357 (88.39) 14,750 (80.37)
 Male 8279 (13.17) 4862 (10.92) 3417 (18.62)

Past dermatologic history
 Psoriasis 533 (0.85) 316 (0.71) 217 (1.18) < 0.0001
 Urticaria 312 (0.50) 165 (0.37) 147 (0.80) < 0.0001
 Atopic dermatitis 37 (0.06) 17 (0.04) 20 (0.11) 0.0009
 Acne vulgaris 30 (0.05) 17 (0.04) 13 (0.07) 0.0882
 Contact dermatitis 12 (0.02) 6 (0.01) 6 (0.03) 0.1127

Previous vaccine reaction history
 Local site  reactionb 1532 (2.44) 1179 (2.65) 353 (1.92) < 0.0001
 Systemic  symptomsc 937 (1.49) 680 (1.53) 257 (1.40) 0.2331
 Rash or blistering 310 (0.49) 221 (0.50) 89 (0.48) 0.8534
 Urticaria 182 (0.29) 112 (0.25) 70 (0.38) 0.0058
 Anaphylaxis 87 (0.14) 56 (0.13) 31 (0.17) 0.1857

Past medical history
 Hypertension 2643 (4.20) 1930 (4.33) 713 (3.89) 0.0107
 Malignancy 800 (1.27) 550 (1.24) 250 (1.36) 0.1962
 Obstructive lung disease 215 (0.34) 134 (0.30) 81 (0.44) 0.0061
 Diabetes mellitus 122 (0.19) 55 (0.12) 67 (0.37) < 0.0001
 Morbid obesity 57 (0.09) 42 (0.09) 15 (0.08) 0.06335
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Table 2  Cutaneous and systemic reactions and locations reported after COVID-19 vaccinations and stratified by Moderna or Pfizer manufacturer

Characteristic Overall,a n (%) Moderna, n (%) Pfizer, n (%) OR (95% CI)b p  valueb

Cutaneous reaction
 Injection-site  reactionc 37,559 (59.73) 31,349 (70.40) 6210 (33.84) 0.2150 (0.2073–0.2231) < 0.0001
 Urticaria 22,463 (32.11) 10,573 (23.74) 9431 (51.39) 3.40 (3.27–3.52) < 0.0001
 Papular rash 3083 (4.90) 2034 (4.57) 1049 (5.72) 1.26 (1.17–1.36) < 0.0001
 Angioedema 885 (1.26) 386 (0.87) 406 (2.21) 2.59 (2.24–2.98) < 0.0001
 Petechiae 830 (1.19) 301 (0.68) 379 (2.07) 3.10 (2.66–3.61) < 0.0001
 Vesicular rash 793 (1.13) 278 (0.62) 362 (1.97) 3.20 (2.74–3.75) < 0.0001
 Psoriasis 490 (0.70) 182 (0.41) 243 (1.32) 3.27 (2.70–3.97) < 0.0001
 Pityriasis rosea 257 (0.37) 94 (0.21) 138 (0.75) 3.58 (2.75–4.66) < 0.0001
 Contact dermatitis 224 (0.32) 83 (0.19) 108 (0.59) 3.17 (2.38–4.22) < 0.0001
 Morbilliform rash 202 (0.29) 88 (0.20) 91 (0.50) 2.52 (1.88–3.38) < 0.0001
 Erythema multiforme 188 (0.27) 123 (0.28) 53 (0.29) 1.05 (0.76–1.44) 0.7863
 Lichen planus 96 (0.14) 38 (0.09) 49 (0.27) 3.13 (2.05–4.79) < 0.0001
 Chilblains 65 (0.09) 29 (0.07) 36 (0.20) 3.02 (1.85–4.92) < 0.0001
 Granuloma annulare 65 (0.09) 30 (0.07) 28 (0.15) 2.27 (1.35–3.79) 0.0014
 Cutaneous vasculitis 53 (0.08) 20 (0.04) 26 (0.14) 3.16 (1.76–5.66) < 0.0001
 Erythromelalgia 20 (0.03) 7 (0.02) 12 (0.07) 4.16 (1.64–10.57) 0.0011

Location of cutaneous reaction
 Arm 29,655 (42.39) 19,191 (43.10) 7764 (42.31) N/A 0.0678
 Scalp 11,390 (16.28) 6649 (14.93) 3382 (18.43) N/A < 0.0001
 Face 9826 (14.01) 4699 (10.55) 4084 (22.25) N/A < 0.0001
 Neck 8216 (11.74) 4088 (9.18) 3284 (17.89) N/A < 0.0001
 Back 7710 (11.02) 3906 (8.77) 2932 (15.98) N/A < 0.0001
 Chest 6077 (8.69) 2850 (6.40) 2576 (14.04) N/A < 0.0001
 Legs/buttocks 4825 (6.90) 2086 (4.68) 2071 (11.28) N/A < 0.0001
 Hand 4662 (6.66) 2503 (5.62) 1691 (9.21) N/A < 0.0001
 Abdomen 3177 (4.54) 1485 (3.33) 1246 (6.79) N/A < 0.0001
 Foot 2609 (3.73) 1284 (2.88) 1016 (5.54) N/A < 0.0001
 All skin 1235 (1.77) 591 (1.33) 510 (2.78) N/A < 0.0001
 Genitals 218 (0.31) 95 (0.21) 98 (0.53) N/A < 0.0001

Systemic reactions in patients reporting cutaneous reactions
 Fever 10,071 (14.39) 6217 (13.96) 2449 (13.34) N/A 0.0412
 Headache 10,005 (14.30) 6217 (13.96) 2605 (14.19) N/A 0.4451
 Fatigue 9099 (13.01) 5719 (12.84) 2365 (12.89) N/A 0.8828
 Chills 7131 (10.19) 4508 (10.12) 1762 (9.60) N/A 0.0467
 Nausea 4484 (6.41) 2714 (6.10) 1255 (6.84) N/A 0.0005
 Dizziness 2907 (4.15) 1585 (3.56) 952 (5.19) N/A < 0.0001
 Lymphadenopathy 2424 (3.46) 1562 (3.51) 735 (4.01) N/A 0.0025
 Myalgia 2016 (2.88) 1166 (2.62) 576 (3.14) N/A 0.0003
 Diarrhea 1620 (2.32) 897 (2.01) 501 (2.73) N/A < 0.0001
 Arthralgia 1539 (2.20) 891 (2.00) 520 (2.83) N/A < 0.0001
 Arm tingling/numbness 850 (1.21) 433 (0.97) 301 (1.64) N/A < 0.0001
 Syncope 600 (0.86) 321 (0.72) 203 (1.11) N/A < 0.0001
 Hot flashes 273 (0.39) 161 (0.36) 80 (0.44) N/A 0.1702
 Nasal congestion 210 (0.30) 113 (0.25) 70 (0.38) N/A 0.0069
 Metallic taste in mouth 145 (0.21) 93 (0.21) 40 (0.22) N/A 0.8213
 Loss of taste/smell 43 (0.06) 23 (0.05) 18 (0.10) N/A 0.0381
 Hematuria 23 (0.03) 10 (0.02) 11 (0.06) N/A 0.0194
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Our findings were similar to a registry-based study of 414 
cases of cutaneous reactions to the Moderna COVID-19 vac-
cine and the Pfizer COVID-19 vaccine [1], in which delayed 
large local reaction (60.1%), local injection-site reaction 
(54.2%), and urticaria (6.7%) were most common after the 
Moderna vaccine, while local injection-site reaction (22.5%) 
and urticaria (19.7%) were most common after the Pfizer 
vaccine. Morbilliform rash and erythromelalgia occurred in 
5.2% and 3.2% of patients who were vaccinated with the 
Moderna vaccine, respectively, and 12.7% and 4.2% with 
the Pfizer vaccine, respectively, while we observed lower 
rates, specifically 0.20% and 0.02% of the Moderna vaccine 
patients, respectively, and 0.50% and 0.07% of the Pfizer 
vaccine patients, respectively (Table 4). Median time from 
first vaccination to onset of cutaneous symptoms was 7 days 
in that study, in two clusters, days 1–3 and then days 7–8, 
similar to the timing in our study. Furthermore, in a nation-
wide, multicenter, cross-sectional, observational study of 
405 cutaneous reactions to the Moderna vaccine, the Pfizer 
vaccine, or the AstraZeneca vaccine [5], the most common 
reactions were injection-site reaction (32.1%), urticaria 
(14.6%), morbilliform rash (8.9%), papulovesicular rash 
(6.4%), pityriasis rosea-like reaction (4.9%), and purpuric 
reaction (4%), occurring on average 5.1 (SD 4.4) days after 
vaccination for average duration of 12.2 (SD 13.1) days. 
Our findings taken together with results from previous stud-
ies suggest that cutaneous reactions to the COVID-19 vac-
cines are generally mild, with the majority being delayed 
or local injection-site reactions, which are not specific to 
the COVID-19 vaccine, but also commonly encountered 
with other routinely administered vaccine types, such as the 
influenza vaccine [7]. Furthermore, the death rate in our 
study (0.04%) was lower than death rate (0.35%) reported 
in an analysis of the VAERS database for reports of adverse 
events after the recombinant hemagglutinin quadrivalent 
influenza vaccine [8]. Therefore, patients can be counseled 

that COVID-19 reactions are mild and have lower risk of 
serious adverse events compared with other commonly 
administered vaccines.

We found that while < 1% of patients reported psori-
atic reactions in association with COVID-19 vaccination, 
occurring 5.0 days after vaccination, patients with past his-
tories of psoriasis were 56 times more likely to report pso-
riatic rashes. Psoriatic flares in response to the COVID-19 
vaccine were reported in case reports [9–14], and in some 
larger studies [1, 15]. For example, in a study of patients 
with known history of psoriasis (51 vaccinated and 32 
not vaccinated against COVID-19) [15], vaccinated versus 
unvaccinated patients were almost eight times more likely 
to experience psoriasis flares (p = 0.047), at mean 9.3 ± 
4.3 days following vaccination. In a registry-based study 
of 414 cases of cutaneous reactions to COVID-19 vaccines 
[1], 22.2% (2/9) of patients with history of psoriasis expe-
rienced a flare after vaccination. It is theorized that mRNA 
COVID-19 vaccines may activate inflammatory pathways, 
leading to elevated levels of interleukin-6 and Th-17 cells, 
resulting in new onset psoriasis or flares [15]. In a survey 
of 50 vaccinated psoriatic patients treated with biologics 
[16], only one patient reported a psoriasis exacerbation 
after the vaccine, suggesting that that vaccine-induced 
flares may be limited in patients receiving immunosup-
pressants. Dermatologists should counsel patients with 
psoriasis, especially those that are untreated, that flares 
may occur with COVID-19 vaccination.

We found that urticaria was the second most common 
cutaneous reaction overall, and patients with a history of 
urticaria or a previous urticarial reaction to a vaccine were 
both two times more likely to report urticarial eruptions 
in response to the vaccine. Urticarial reactions to both 
the Moderna vaccine and the Pfizer vaccine have been 
reported. In one study [1], none of the urticarial reactions 
were classified as an immediate hypersensitivity rash. In 

Table 2  (continued)

Characteristic Overall,a n (%) Moderna, n (%) Pfizer, n (%) OR (95% CI)b p  valueb

Patient outcomes
 Hospitalized 1016 (1.45) 426 (0.96) 431 (2.35) N/A < 0.0001
 Disabled 427 (0.61) 185 (0.42) 152 (0.83) N/A < 0.0001
 Died 29 (0.04) 15 (0.03) 10 (0.05) N/A 0.2342
 Emergency room visit 0 (0) 0 (0) 0 (0) N/A N/A

Other reported dermatologic reactions
 Hair changes 1294 (1.88) 599 (1.30) 695 (3.58) 1.1603 (0.8567–1.5713) 0.3364
 Nail changes 192 (0.28) 96 (0.21) 96 (0.49) 1.1603 (0.8567–1.5713) 0.3364

CI confidence interval, N/A not applicable, OR odds ratio
a Overall counts include unknown/Janssen manufacturer
b Moderna vs Pfizer. Bolded p values are statistically significant
c Erythema, pain, swelling
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another study [17], the urticarial reactions were delayed 
(>4 hours after vaccination) and widespread. In a study 
of 405 patients with cutaneous reactions to the Moderna 
vaccine, the Pfizer vaccine, or the AstraZeneca vaccine, 
urticaria (14.6%) was the second most common reac-
tion after injection-site reactions (32.1%) [5]. A history 
of urticaria was present in 18.6% of patients with acute 

urticarial reactions to the COVID-19 vaccine. In a retro-
spective analysis of 714 patients who received the Pfizer 
COVID-19 vaccine, positive autologous serum skin test 
result (OR 5.54, 95% CI 2.36–13.02; p < 0.001), over-
all allergic comorbidities (OR 6.13, 95% CI 2.52–14.89; 
p = 0.001) and basopenia (OR 2.81, 95% CI 1.17–6.72; 
p = 0.020) were positively associated with probability 

Table 3  Cutaneous reactions and patient outcomes reported after COVID-19 vaccination stratified by Moderna or Pfizer manufacturer and 
 dosinga

IQR interquartile range, SD standard deviation
a Does not include unknown or doses >3
b Bolded p values are statistically significant (p < 0.05)
c Excludes outlier cases with days to symptoms > 365 days
d Erythema, pain, swelling

Characteristic Moderna 1st dose, 
n (%)

Pfizer 1st dose, 
n (%)

Moderna 
2nd dose, n 
(%)

Pfizer 2nd dose, 
n (%)

Moderna 
3rd dose, n 
(%)

Pfizer 3rd dose, 
n (%)

p  valueb

Mean time to cuta-
neous reaction, 
days (SD)c

6.5 (14.0) 4.0 (14.6) 5.4 (21.2) 6.3 (20.1) 5.1 (12.3) 2.4 (9.2) 0.2912

Median time to 
cutaneous reac-
tion, days (IQR)c

7.0 (7.0) 1.0 (3.0) 1.0 (2.0) 1.0 (3.0) 1.0 (9.0) 1.0 (2.0)

Cutaneous reaction
 Injection-site 

 reactiond
20,093 (72.50) 2466 (28.79) 5940 (65.54) 2385 (36.58) 979 (50.08) 700 (60.34) < 0.0001

 Urticaria 6193 (22.35) 4832 (56.42) 2349 (25.92) 3122 (47.88) 872 (44.60) 349 (30.09) < 0.0001
 Papular rash 1311 (4.73) 527 (6.15) 411 (4.53) 358 (5.49) 68 (3.48) 48 (4.14) < 0.0001
 Angioedema 197 (0.70) 201 (2.35) 115 (1.27) 133 (2.04) 29 (1.48) 20 (1.72) < 0.0001
 Vesicular rash 156 (0.56) 171 (2.00) 76 (0.84) 142 (2.18) 11 (0.56) 11 (0.95) < 0.0001
 Petechiae 155 (0.56) 180 (2.10) 90 (0.99) 130 (1.99) 16 (0.82) 16 (1.38) < 0.0001
 Erythema multi-

forme
96 (0.35) 23 (0.27) 12 (0.13) 21 (0.32) 5 (0.26) 3 (0.26) 0.0462

 Psoriasis 88 (0.32) 93 (1.09) 63 (0.70) 116 (1.78) 5 (0.26) 11 (0.95) < 0.0001
 Contact derma-

titis
49 (0.18) 54 (0.63) 19 (0.21) 33 (0.51) 8 (0.41) 6 (0.52) < 0.0001

 Morbilliform rash 40 (0.14) 40 (0.47) 27 (0.30) 35 (0.54) 5 (0.26) 4 (0.34) < 0.0001
 Pityriasis rosea 39 (0.14) 55 (0.64) 39 (0.43) 60 (0.92) 5 (0.26) 6 (0.52) < 0.0001
 Lichen planus 16 (0.06) 15 (0.18) 19 (0.21) 31 (0.48) 0 (0) 2 (0.17) < 0.0001
 Granuloma 

annulare
15 (0.05) 11 (0.13) 14 (0.15) 12 (0.18) 0 (0) 0 (0) 0.0033

 Chilblains 13 (0.05) 22 (0.26) 11 (0.12) 7 (0.11) 1 (0.05) 0 (0) < 0.0001
 Cutaneous vas-

culitis
11 (0.04) 10 (0.12) 5 (0.06) 10 (0.15) 1 (0.05) 1 (0.09) 0.0200

 Erythromelalgia 5 (0.02) 5 (0.06) 2 (0.02) 5 (0.08) 0 (0) 0 (0) 0.1018
 Varicella zoster 

virus infection
1 (0.00) 1 (0.01) 0 (0) 0 (0) 1 (0.05) 0 (0) 0.1023

Patient outcomes
 Hospitalized 211 (0.76) 193 (2.25) 149 (1.64) 154 (2.36) 17 (0.87) 17 (1.47) < 0.0001
 Disabled 86 (0.31) 67 (0.78) 74 (0.82) 66 (1.01) 6 (0.31) 1 (0.09) < 0.0001
 Died 5 (0.02) 4 (0.05) 7 (0.08) 3 (0.05) 0 (0) 1 (0.09) 0.1241
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of chronic spontaneous urticaria (CSU) relapse within 3 
months after vaccination, while there were no associations 
between these variables and new-onset CSU [18]. Larger 
studies are needed to confirm the association between 
COVID-19 vaccination and urticarial remission, and to 
identify the driving factors behind this interaction.

Patients with a previous history of local site reaction to 
a vaccine were more than two times more likely to report 
injection-site reactions to the COVID-19 vaccine. While 
patients may be hesitant to receive the vaccine in fear of 
developing ‘COVID arm,’ or delayed, large, injection-site 
reactions that begin approximately 1 week post-vaccination 
and persist for several days [19], our findings suggest that 
patients who routinely received previous vaccinations with-
out such reactions are less likely to experience ‘COVID 
arm,’ and therefore should be counseled accordingly.

We found that the most common systemic reactions in 
patients reporting cutaneous reactions were fever, headache, 
and fatigue. Patients with injection-site reactions, chilblains, 
petechiae, urticaria, and erythromelalgia developed systemic 

symptoms at higher proportions compared with all other 
patients. Our data aligns with results from phase III clini-
cal trials, in which fatigue, headache, and myalgia were the 
most commonly reported systemic reactions to the Moderna 
vaccine and the Pfizer vaccine [3, 4]; however, very few 
patients reported myalgia in our study. We also found high 
rates of chills (10.19%) and nausea (6.41%), which is simi-
lar to findings in the registry-based study of 414 cutaneous 
reactions to mRNA COVID-19 vaccines (15.8% and 11.3%, 
respectively) [1]. However, they also reported higher rates 
of arthralgia (13.8%) than observed in our study (2.20%). 
We observed several less commonly reported reactions, 
including chilblains (0.09%), erythromelalgia (0.03%), and 
pityriasis-rosea (0.37%). Interestingly, these reactions have 
previously been observed with the COVID-19 vaccines [1, 
20, 21], and to the SARS-CoV-2 infection itself [22–24].

This study is subject to several limitations. Data inputted 
into the VAERS database is voluntary and can be self-reported, 
which is subject to reporting biases. Failure to recognize unu-
sual or unexpected reactions following vaccination, especially 
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Fig. 1  Number of days from vaccination (day 0) until the development of a cutaneous reaction after a COVID-19 vaccine. A first-dose, B sec-
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by non-healthcare providers, may result in underreporting of 
adverse events, while providers who input reports may be more 
likely to submit severe or unusual cases, making it challenging 
to determine true incidence or prevalence [6, 25]. Definitive 
diagnoses can be lacking in reports submitted by non-medical 
personnel. There is no category in the VAERS report form 
prompting the reporter to disclose whether they are a health-
care professional, patient, caregiver, or vaccine manufacturer; 
therefore, information regarding the number of events submit-
ted by reporter title cannot be deduced. We observed a female 
predominance (86.05%) of cutaneous reactions to the COVID-
19 vaccines, which was similar to other studies, reporting 
90% [1] and 80.2% [5] females. Our results must therefore be 
interpreted with caution in male patients, and future studies 
should discern whether there is a true sex-related difference 
in cutaneous reactions to the vaccine, or whether there is a sex 
bias in reporting. Analysis is restricted to information included 
in reports, which may be incomplete [26], and causal associa-
tions cannot be made. All data is from United States reports, 
preventing analysis of reactions to COVID-19 vaccination on 
a global level. Given the volume of reports, data contained in 
free-text descriptions, including skin area, systemic symptoms, 
past medical and dermatologic history, and adverse events to 
prior vaccinations, were coded, and it is possible that some 
cases may have been missed. Participants may have more than 
one adverse event reported per VAERS identification number, 
and therefore, information such as hospitalization, mortality 

rates, and disability, may not be reflective of dermatologic 
manifestations of the vaccine, and could be skewed by co-
reporting of other, more serious adverse events. Head-to-head 
comparisons with the Janssen vaccine were omitted due to 
limited number of cases.

5  Conclusion

Our study shows that most cutaneous reactions to the 
COVID-19 vaccines are injection-site reactions, which 
are generally mild, self-limiting, and non-life threaten-
ing. Patients with previous histories of vaccine local site 
reaction are more likely to have an injection-site reaction. 
Administration of the Pfizer vaccine may decrease this 
risk. Patients with psoriasis should be warned that flares 
may occur with COVID-19 vaccination, and patients with 
past urticarial reactions should be counseled about risk of 
urticarial eruptions with vaccination. Administration of the 
Moderna vaccine to these groups may lessen likelihood of 
flares. Since cutaneous reactions >10 days after vaccination 
are rare, reactions more than 10 days post-vaccination war-
rant a comprehensive history and full skin examination to 
look for other etiologies. Dermatologists should be aware of 
these reactions to the COVID-19 vaccine, and should coun-
sel their patients on the safety as well as benefits of receiving 
the vaccine, which may help curb vaccine hesitancy. Future 

Table 4  Comparison of cutaneous COVID-19 vaccine reactions to the Moderna vaccine and the Pfizer vaccine in our study to those in a previ-
ously published study

NR not reported
a Erythema, pain, swelling

Cutaneous reaction Present study McMahon et al. [1]

Overall, n (%) Moderna, n (%) Pfizer, n (%) Overall, n (%) Moderna, n (%) Pfizer, n (%)

Total number 67,273 45,316 18,622 414 343 71
Injection-site  reactiona 37,559 (59.73) 31,349 (70.40) 6210 (33.84) 202 (48.8) 186 (54.2) 16 (22.5)
Urticaria 22,463 (32.11) 10,573 (23.74) 9431 (51.39) 37 (8.9) 23 (6.7) 14 (19.7)
Papular rash 3083 (4.90) 2034 (4.57) 1049 (5.72) NR NR NR
Angioedema 885 (1.26) 386 (0.87) 406 (2.21) 6 (1.4) 5 (1.5) 1 (1.4)
Petechiae 830 (1.19) 301 (0.68) 379 (2.07) 4 (0.97) 3 (0.87) 1 (1.4)
Vesicular rash 793 (1.13) 278 (0.62) 362 (1.97) 10 (2.4) 5 (1.5) 5 (7.0)
Psoriasis 490 (0.70) 182 (0.41) 243 (1.32) NR NR NR
Pityriasis rosea 257 (0.37) 94 (0.21) 138 (0.75) 4 (0.97) 1 (0.29) 3 (4.2)
Contact dermatitis 224 (0.32) 83 (0.19) 108 (0.59) 6 (1.4) 4 (1.2) 2 (2.8)
Morbilliform rash 202 (0.29) 88 (0.20) 91 (0.50) 27 (6.5) 18 (5.2) 9 (12.7)
Erythema multiforme 188 (0.27) 123 (0.28) 53 (0.29) 3 (0.72) 3 (0.87) 0 (0)
Lichen planus 96 (0.14) 38 (0.09) 49 (0.27) NR NR NR
Chilblains 65 (0.09) 29 (0.07) 36 (0.20) NR NR NR
Granuloma annulare 65 (0.09) 30 (0.07) 28 (0.15) NR NR NR
Cutaneous vasculitis 53 (0.08) 20 (0.04) 26 (0.14) 3 (0.72) 2 (0.58) 1 (1.4)
Erythromelalgia 20 (0.03) 7 (0.02) 12 (0.07) 14 (3.4) 11 (3.2) 3 (4.2)
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studies should analyze cutaneous reactions on a global scale, 
examining diverse ethnic and racial populations, as well as 
men and children.
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