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Summary

Background Cutaneous reactions after severe acute respiratory syndrome coron-
avirus 2 (SARS-CoV-2) vaccines are poorly characterized.
Objective To describe and classify cutaneous reactions after SARS-CoV-2 vaccination.
Methods A nationwide Spanish cross-sectional study was conducted. We included
patients with cutaneous reactions within 21 days of any dose of the approved
vaccines at the time of the study. After a face-to-face visit with a dermatologist,
information on cutaneous reactions was collected via an online professional
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survey and clinical photographs were sent by email. Investigators searched for
consensus on clinical patterns and classification.
Results From 16 February to 15 May 2021, we collected 405 reactions after vacci-
nation with the BNT162b2 (Pfizer-BioNTech; 40�2%), mRNA-1273 (Moderna;
36�3%) and AZD1222 (AstraZeneca; 23�5%) vaccines. Mean patient age was
50�7 years and 80�2% were female. Cutaneous reactions were classified as injec-
tion site (‘COVID arm’, 32�1%), urticaria (14�6%), morbilliform (8�9%),
papulovesicular (6�4%), pityriasis rosea-like (4�9%) and purpuric (4%) reactions.
Varicella zoster and herpes simplex virus reactivations accounted for 13�8% of
reactions. The COVID arm was almost exclusive to women (95�4%). The most
reported reactions in each vaccine group were COVID arm (mRNA-1273, Mod-
erna, 61�9%), varicella zoster virus reactivation (BNT162b2, Pfizer-BioNTech,
17�2%) and urticaria (AZD1222, AstraZeneca, 21�1%). Most reactions to the
mRNA-1273 (Moderna) vaccine were described in women (90�5%). Eighty reac-
tions (21%) were classified as severe/very severe and 81% required treatment.
Conclusions Cutaneous reactions after SARS-CoV-2 vaccination are heterogeneous.
Most are mild-to-moderate and self-limiting, although severe/very severe reac-
tions are reported. Knowledge of these reactions during mass vaccination may
help healthcare professionals and reassure patients.

What is already known about this topic?

• In clinical trials, COVID-19 vaccines were associated with cutaneous adverse events,

especially local injection site reactions.

• Previous descriptions of cutaneous reactions beyond the injection site were case

reports or mostly reported by non-dermatologists and lacked clinical images.

What does this study add?

• We describe and classify a large, representative sample of patients with unexplained

skin manifestations after COVID-19 vaccination, using consensus to define associ-

ated morphological patterns.

• We describe six morphological reaction patterns and herpesvirus reactivations, and

their association with demographic factors and the medical record, and provide

illustrations to allow for easy recognition.

The search for an effective vaccine has been unrelenting since

31 December 2019, when the first cases of severe acute respi-

ratory syndrome coronavirus 2 (SARS-CoV-2) were reported

in China.1 As of 4 June 2021, COVID-NMA, an international

World Health Organization-supported research initiative that

live-maps and reviews SARS-CoV-2 trials, had compiled 256

vaccine trials (https://covid-nma.com/vaccines/mapping/).

Vaccine development can take more than 15 years.2 SARS-

CoV-2 vaccines have had an accelerated timeline and were

approved in record time,3 showing good safety and immuno-

genicity profiles in randomized controlled trials (RCTs).4–7 Cur-

rently, the European Medicines Agency (EMA) has authorized

four vaccines: BNT162b2 (Pfizer-BioNTech), mRNA-1273 (Mod-

erna), AZD1222 (AstraZeneca) and Ad26.COV2.S (Janssen).

SARS-CoV-2 is associated with a wide spectrum of skin

manifestations.8–11 Some may appear after immunization with

vaccines expressing the SARS-CoV-2 spike (S) protein. The

Spanish Agency for Medicines and Health Products (AEMPS)

pharmacovigilance report found that, as of 25 April 2021, of

14 290 507 vaccine doses administered in Spain (70%

BNT162b2, 24% AZD1222 and 6% mRNA-1273), 1468 non-

specified cutaneous adverse events (AEs; 0�01%) had been

notified.12 Cutaneous AEs reported in clinical and postautho-

rization trials include local injection site reactions and local or

generalized reactions beyond the injection site. Local injection

site reactions, both immediate or delayed (≥ 4 days after vac-

cination), were the most frequent manifestation.4–6,13–16 Apart

from anaphylactic rashes,17 less frequent cutaneous reactions

have been described in case reports and small case series: urti-

caria, maculopapular or morbilliform rash, pityriasis rosea-like

rash, chilblain-like lesions, facial dermal filler reactions, reacti-

vation of varicella zoster virus (VZV), lichen planus, erythema

multiforme and nonspecific hypersensitivity erup-

tions.4,5,7,13,15,18–27 An American registry-based study
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analysed 414 cases after mRNA vaccination.28 Most reactions

were reported by nondermatologists and a small number of

clinical images were shown.

Since the beginning of mass vaccination in Spain, dermatol-

ogists have treated skin rashes in vaccinees. The reactions were

poorly characterized and some observers considered them

more frequent than previously reported and mimicking some

reactions described after SARS-CoV-2 infection.8–11

The primary objective of our study was to characterize and

classify the clinical features of cutaneous reactions after

SARS-CoV-2 vaccination. Secondary objectives were to iden-

tify the timing of reactions, associations with other dermato-

logical or allergic conditions, and possible relationships with

diagnoses of SARS-CoV-2 or SARS-CoV-2-associated cuta-

neous reactions.

Materials and methods

We conducted a nationwide, multicentre, cross-sectional

observational study. The study was endorsed by the Spanish

Academy of Dermatology and all Spanish dermatologists were

invited to participate.

The planned recruitment period lasted 3 months (16 Febru-

ary–15 May 2021). Inclusion criteria were people of any age

vaccinated against SARS-CoV-2 with any skin manifestation

within 21 days after any dose of a vaccine approved by the

EMA and AEMPS. Exclusion criteria were explainable causes

other than SARS-CoV-2 vaccination and injection site reactions

lasting ≤ 3 days, as this reaction was very common in SARS-

CoV-2 vaccine RCTs.4–7

Data were collected and managed using an electronic case

report form (e-CRF) and a questionnaire administered using

an online professional survey company (LimeSurvey GmbH,

Hamburg, Germany). Data treatment complied with the Euro-

pean Commission General Data Protection Regulation and

Information Security regulations. After a face-to-face visit,

patient data were recorded and clinical pictures, if available,

were sent by email. Data were encrypted, patient and investi-

gator anonymity were assured, and no external servers were

used. Case entry was restricted to dermatologists, to provide a

more accurate description and classification of the morphology

of the lesions. As in a previous study of SARS-CoV-2 skin

manifestations,8 reporting dermatologists preclassified skin

rashes in a predefined cutaneous reaction pattern, with an

option for a free clinical description. Only the three principal

investigators had access to the clinical image dataset and inde-

pendently reviewed the photographs and clinical data, and

sought consensus on the cutaneous patterns. If clinical images

were not available, the case was considered as missing data,

unless the clinical pattern described was unequivocal. If con-

sensus was not initially reached but histopathology was avail-

able, the case was classified according to an agreed

clinicopathological correlation. If consensus was not reached

and histopathology was not available or not diagnostic, the

reporting dermatologist was consulted, and if clinical consen-

sus was not reached, the case was not classified.

Variables collected through the e-CRF included patient char-

acteristics (geographical area, age, sex, history of allergy, ato-

pic dermatitis, urticaria and/or cutaneous reactions to other

vaccines before SARS-CoV-2 diagnosis, previous SARS-CoV-2-

associated cutaneous manifestations and new drugs prescribed

in the 5 weeks before the reaction). Vaccine reaction data

included type of vaccine, dose at the time of the cutaneous

reaction and days between doses. Cutaneous reaction data

included day of onset, duration, injection site involvement

(local or generalized beyond the injection site), location, clini-

cal pattern of the reaction (predefined or free description),

cutaneous and systemic symptoms, treatment, photographs

and histopathological findings, if available.

The severity of reactions was classified as grade 1 or mild

(local macular or papular erythematous rash without associ-

ated systemic symptoms); grade 2 or moderate (the same as

grade 1 plus systemic symptoms); grade 3 or severe (general-

ized erythematous macular or papular or vesicular rash); and

grade 4 or very severe (generalized erythrodermic or exfolia-

tive or ulcerative or bullous rash).

The study was authorized by the ethics committees of the

three principal investigation centres and the regional drug reg-

ulatory agency for postauthorization of observational studies

(Generalitat de Catalunya, registry number: 9015-363592/

2021). All patients gave written informed consent to partici-

pate and explicit consent to publish images.

The sample size could not be determined a priori because

of the uncertain number of reported reactions and participat-

ing dermatologists. We planned for 3 months of recruitment

to include the AstraZeneca vaccine (approved in Spain after

the RNA-based vaccines) and to cover populations other than

healthcare workers and older people. The analysis included

description of the data and distribution tests (v2-test for quali-
tative variables and ANOVA for quantitative variables). Patients

with missing data for a specific mandatory parameter were

excluded. A P-value < 0�05 was considered to be statistically

significant in univariate analyses. The analysis was done with

SPSS (version 22�0; IBM, Armonk, NY, USA).

Results

We collected 419 cases of cutaneous reactions from 31 public

hospitals and private clinics. Fourteen cases not meeting the

inclusion criteria and/or with missing data were excluded. The

final sample included 405 reactions in 391 patients after

BNT162b2 [n = 163 (40�2%)], mRNA-1273 [n = 147

(36�3%)] and AZD1222 [n = 95 (23�5%)] vaccination. Owing

to delayed authorization, only one reaction after Janssen vacci-

nation was reported, which was excluded from the final analy-

sis. A flowchart of patient inclusion is shown in Figure 1. Skin

biopsies were performed in 50 cases (12�3%).
Baseline patient characteristics are shown in Table 1. All

patients were white, with a mean (SD) age of 50�7 (17�6)
years and 80�2% were female. Regarding the mRNA vaccines,

165 reactions (53�2%) appeared after the first dose and 145

(46�8%) after the second. We could not evaluate the
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AZD1222 vaccine as second doses were not administered dur-

ing the study period. Fourteen patients with first-dose reac-

tions [n = 14/165 (8�5%)] after mRNA vaccines developed a

second-dose reaction, of whom seven had the same reaction

and seven had different reactions.

Reactions were located at the injection site in 131 cases

(32�3%) and beyond the injection site in 274 (67�7%) (138

local and 136 generalized). The mean (SD) time to onset was

5�1 (4�4) days after vaccination and the mean (SD) duration

was 12�2 (13�1) days.
Clinical images were available for 293 reactions (72�3%).

Six major clinical morphological reaction patterns were

described in 287 reactions (70�9%). Other miscellaneous cuta-

neous reactions were reported after vaccination. Photographic

examples and the main features of each pattern are shown in

Figure 2 and Table 2, and Appendix S1 (Photographic atlas,

see Supporting Information). The six major patterns described

were (in order of frequency): (i) local injection site reactions

[commonly known as ‘COVID arm’; n = 130 (32�1%)] – ery-

thematous patches or swollen plaque at the injection site, of

which 53�8% were delayed (≥ 4 days after vaccination); (ii)

urticaria and/or angioedema [n = 59 (14�6%)] – hives mostly

distributed on the trunk, or generalized, and usually appearing

> 24 h postvaccination (93�2%); (iii) morbilliform [n = 36

(8�9%)] – an erythematous, maculopapular rash reminiscent

of measles, mostly generalized affecting the trunk and limbs;

(iv) papulovesicular or pseudovesicular [n = 26 (6�4%)] –
small papules/vesicles with surrounding erythema, without

herpetiform arrangement; (v) pityriasis rosea-like [n = 20

(4�9%)] – erythematous, scaly oval-shaped plaques in a

‘Christmas tree’ distribution on the trunk; and (vi) purpuric

rashes [n = 16 (4�0%)] – mostly located in the limbs. Accord-

ing to the histopathology, four reactions were consistent with

small-vessel vasculitis.

Figure 1 Study flowchart of the inclusion and exclusion of reported reactions. SARS-CoV-2, severe acute respiratory syndrome coronavirus 2;

HSV, herpes simplex virus; VZV, varicella zoster virus.
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Cutaneous findings not included in this classification were

grouped as: (i) flare/reactivation of latent pre-existing cuta-

neous infection or condition [VZV, n = 41 (10�1%); herpes
simplex virus (HSV), n = 15 (3�7%); psoriasis (n = 6);

lichen planus (n = 3)]; (ii) new-onset condition [n = 31

(7�6%)], listed in Table 3; and (iii) nonclassifiable [n = 22

(5�4%)].
The most frequently reported reactions were injection site

reactions in women [n = 124/325 (38�1%)] and VZV reacti-

vation in men [n = 16/80 (20%)]. Systemic symptoms associ-

ated with the skin rash were present in 207 patients (51�1%),
particularly in those with the COVID arm pattern (64�6%),
with low fever/fever being the most frequent symptom in this

group (45�3%). The earliest pattern that appeared was the

morbilliform pattern (mean 4 days), the last was VZV reacti-

vation (mean 6�9 days) and the longest lasting was pityriasis

rosea-like (mean 25�2 days).

Thirty-one patients (7�7%) were taking new drugs at the

time of the cutaneous reaction, of which acetaminophen was

the most frequent [n = 9/31 (29%)].

Forty-five patients (11�1%) had been diagnosed with mild or

asymptomatic SARS-CoV-2 infection. Seven (15�5%) had cuta-

neous reactions after both infection and vaccination. Cutaneous

reactions after vaccination and their severity in this group are

shown in Table S1 (see Supporting Information). There were

no significant differences in the severity of cutaneous reactions

between this group and patients with no prior SARS-CoV-2

infection (22�1% vs. 21% of severe/very severe reactions).

Dermatological findings and systemic symptoms according

to type of vaccine are shown in Table 3. There were more

reactions in men who received the BNT162b2 [n = 49

(30�1%)] vaccine than with the mRNA-1273 [n = 14 (9�5%)]
and AZD1222 [n = 17 (17�9%)] vaccines. Nearly all patients

with a reaction to the Moderna vaccine were women

(90�5%). The most frequently reported patterns in each vac-

cine group were VZV infection (BNT162b2, 17�2%), COVID
arm (mRNA-1273, 61�9%) and urticaria (AZD1222, 21�1%).
In total, 166 reactions (41�0%) were classified as grade 1

(mild), 154 (38�0%) as grade 2 (moderate), 80 (19�8%) as

grade 3 (severe) and five (1�2%) as grade 4 (very severe).

Very severe reactions included one case each of morbilliform

rash progressing to erythroderma, bullous pemphigoid, acute

generalized exanthematous pustulosis, vasculitis and urticaria.

Fifty-eight patients (14�3%) took sick leave, mostly due to

herpes zoster [n = 15/58 (25�9%)] and urticaria [n = 10/58

(17�2%)]. Severe/very severe cases were reported more fre-

quently with the BNT162b2 (25�2% and 2�4%, respectively)
and AZD1222 (25�3% and 1�0%, respectively) vaccines. No

patient died. Treatment was required in 328 cases (81%) and

is detailed in Table 2.

Discussion

We described dermatological reactions after vaccination with

three SARS-CoV-2 vaccines (two mRNA and one adenovirus-

vectored vaccines) and classified them into six well-defined

morphological reactions patterns and new-onset or reactivation

of dermatosis.

Initial reports mostly described local injection site reactions

and, subsequently, other miscellaneous skin reactions after

mRNA vaccination.4,5,7,13,15,18–27 In 2021, McMahon et al.

published a large registry-based study (mostly with the

mRNA-1273 vaccine) in healthcare workers and older people,

describing not only injection site reactions, but also urticarial

and morbilliform rashes.28

Unlike the study of McMahon et al.,28 our data entry,

description and assignment of clinical patterns were made by

dermatologists and were mostly supported by photographs.

Case collection throughout Spain and the 3-month recruitment

period permitted a more representative sample beyond health-

care workers and older people.

Reactions were more frequent in women (80�2%), which

may reflect a real difference or reporting bias, although

Table 1 Baseline patient characteristics

No. of patients 391

No. of reactions 405
No. of patients with reported reactions

after both doses

14

Mean (SD) age (years) 50�7 (17�6)
Range 20–95

Sex

Female 325 (80�2)
Male 80 (19�8)

Medical history
Atopic dermatitis 28 (6�9)
Allergic asthma 24 (5�9)
Allergic rhinitis 42 (10�4)
Urticaria 26 (6�4)

History of allergy to drugs or excipients

Yes 47 (11�6)
No 358 (88�4)
Any antibiotic 23 (5�7)
ASA and/or NSAIDs 16 (4�0)
Iodine 4 (1�0)

History of cutaneous reactions to other vaccines 9 (2�2)
Previous diagnosis of SARS-CoV-2 infectiona

Yes 45 (11�1)
No 360 (88�9)
Clinical suspicion only 2 (4�4)
PCR+ 33 (73�3)
Antibody+ 11 (24�4)
Rapid antigen test+ 3 (6�7)

Cutaneous manifestations after SARS-CoV-2 infection
Yes 7/45

Maculopapular rash 3/7
Urticaria 2/7

Morbilliform rash 1/7
Pseudovesicular rash 1/7

Data are n (%) unless otherwise indicated. ASA, acetylsalicylic

acid; NSAID, nonsteroidal anti-inflammatory drugs; PCR, poly-

merase chain reaction; SARS-CoV-2, severe acute respiratory syn-

drome coronavirus 2. aSome patients were diagnosed by one or

more methods.

© 2021 British Association of DermatologistsBritish Journal of Dermatology (2022) 186, pp142–152

146 Cutaneous reactions after SARS-CoV-2 vaccination, A. Catal�a et al.



women are known to have greater reactogenicity to vacci-

nes,29 and 60% of vaccinated people in Spain were women at

the time of the study.12 Therefore, women’s immune systems

may be more reactive to SARS-CoV-2 proteins, which would

result in lower susceptibility to the disease and greater reacto-

genicity to vaccines.

Few people had previous atopic dermatitis (6�9%) or urticaria
(6�4%). In the general population, the prevalence of atopic der-

matitis is around 10%,30,31 and the lifetime prevalence of acute

urticaria is approximately 20%,32 so it cannot be concluded that

previous atopy or acute urticaria predisposes to SARS-CoV-2 vac-

cine cutaneous reactions. However, 18�6% of patients with acute

urticarial reactions to vaccines in our study had a history of urti-

caria. Case–control studies are needed to clarify this association.

Only 7�7% of people were receiving new drugs (mainly aceta-

minophen) at the time of the reaction, and this factor was

therefore unlikely to be related to cutaneous reactions.

There was a previous diagnosis of SARS-CoV-2 in 11�1% of

cases, similar to the seroprevalence in Spain at the time of

writing (9�9%).33 The severity of cutaneous reactions in this

group did not differ from the rest of the sample. Thus, prior

SARS-CoV-2 infection does not seem to predispose to cuta-

neous reactions or more severe reactions, after vaccination.

The COVID arm, the most reported pattern was described

after vaccination with all three vaccines, particularly mRNA-

1273 (70�0%), and almost exclusively in women (95�4%).
This pattern had the closest association with systemic symp-

toms (64�6%).
Two-thirds of reported reactions were beyond the injection

site. Each morphological pattern seems to correspond to a

different spectrum of delayed hypersensitivity reaction, with

most of the few skin biopsies that were performed showing

nonspecific changes consistent with this reaction. In contrast

to previous series,28 some reactions were scarce (chilblain-

like/pernio) or unrepresented (erythromelalgia), while other

reactions were more frequently reported (pityriasis rosea-like,

VZV reactivations and papulovesicular rashes). The morbilli-

form and purpuric patterns were reported mostly after

BNT162b2 and AZD1222 vaccination, and were associated

with more severe reactions. VZV reactivation was more fre-

quent after BNT162b2 vaccination and in men.

UK spontaneous AE reports are the main information source

on AZD1222 vaccine cutaneous reactions,34 which, in our ser-

ies, were mainly acute urticaria (21�1%), injection site reac-

tions (16�8%) and morbilliform rash (11�6%). Owing to the

precautionary suspension of the vaccine in the initial target

population, we could not study the second dose.

We found a large number of herpes reactivations (VZV and

HSV, 13�8%). For VZV, the number [n = 41 (10�1%)], sever-
ity (36�6% took sick leave) and the percentage in healthy peo-

ple aged < 50 years (29�2%) were particularly striking.35,36

There were fewer HSV than VZV reactivations, probably

because patients with HSV do not usually seek medical care.

We also found pityriasis rosea-like eruptions, which might

have been due to human herpesvirus 6 and 7 reactivation.

These herpetic reactivations were also described after SARS-

CoV-2 infection and other vaccinations.8,9,37,38 Taken

together, these data strengthen a causal link between her-

pesvirus reactivation and the SARS-CoV-2 vaccine. A plausible

mechanism is that a strong specific immune response against

Figure 2 Summary of the main features of the six reaction patterns.
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Table 3 Characteristics of patients with cutaneous reactions (n = 405) according to vaccine

Characteristics

BNT162b2

(Pfizer-BioNTech)

mRNA-1273

(Moderna)

AZD1222

(AstraZeneca) P-value

No. of cases 163 (40�2) 147 (36�3) 95 (23�5)
Mean (SD) age (years) 55�3 (20�7) 46�1 (13�8) 50�0 (15�2) < 0�001
Sex
Female 114 (69�9) 133 (90�5) 78 (82�1) < 0�001
Male 49 (30�1) 14 (9�5) 17 (17�9)

Medical history

Atopic dermatitis 9 (5�5) 9 (6�1) 10 (10�5) 0�278
Allergic asthma 11 (6�7) 10 (6�8) 3 (3�2) 0�426
Allergic rhinitis 19 (11�6) 14 (9�5) 9 (9�5) 0�784
Urticaria 9 (5�5) 11 (7�5) 6 (6�3) 0�780

History of allergy to drugs or excipients
Yes 20 (12�2) 18 (12�2) 9 (9�5) 0�760
No 143 (87�7) 129 (87�8) 86 (90�5)

History of cutaneous reactions to other vaccines

Yes 5 (3�1) 4 (2�7) 0 (0�0) 0�261
No 158 (96�9) 143 (97�3) 95 (100)

Cutaneous reaction
COVID arm 23 (14�1) 91 (61�9) 16 (16�8) < 0�001
HSV reactivation 5 (3�1) 4 (2�7) 6 (6�3) 0�301
VZV reactivation 28 (17�2) 6 (4�1) 7 (7�4) < 0�001
Papulovesicular 11 (6�7) 7 (4�8) 8 (8�4) 0�371
Pityriasis rosea-like 11 (6�7) 5 (3�4) 4 (4�2) 0�419
Morbilliform 19 (11�7) 6 (4�1) 11 (11�6) 0�037
Urticaria and/or angioedema 24 (14�7) 15 (10�2) 20 (21�1) 0�065
Purpuric 7 (4�3) 0 (0�0) 9 (9�5) 0�001
Othera 35 (21�5) 13 (8�8) 14 (14�7) 0�008

Vaccination dose at the time of cutaneous reaction
First 82 (50�3) 83 (56�5) 95 (100) < 0�001
Second 81 (49�7) 64 (43�5) 0 (0�0)

Systemic symptoms
No 104 (63�8) 54 (36�7) 40 (42�1)
Cough 2 (1�2) 3 (2�0) 0 (0�0) 0�374
Dyspnoea 3 (1�8) 4 (2�7) 0 (0�0) 0�309
Low fever (37�1–38 �C) 21 (12�9) 33 (22�4) 16 (16�8) 0�084
Fever (> 38�C) 6 (3�7) 30 (20�4) 16 (16�8) < 0�001
Myalgia 20 (12�3) 37 (25�2) 22 (23�2) 0�010
Asthaenia 27 (16�6) 44 (29�9) 32 (33�7) 0�003
Headache 17 (10�4) 34 (23�1) 25 (26�3) 0�002
Nausea/vomiting/diarrhoea 8 (4�9) 18 (12�2) 10 (10�5) 0�062
Anosmia/ageusia 0 (0�0) 1 (0�7) 0 (0�0) 0�598

Severity of cutaneous reaction

Mild (grade 1) 66 (40�5) 64 (43�5) 36 (37�9) 0�002
Moderate (grade 2) 52 (31�9) 68 (46�3) 34 (35�8)
Severe (grade 3) 41 (25�2) 15 (10�2) 24 (25�3)
Very severe (grade 4) 4 (2�4) 0 (0�0) 1 (1�0)

Medical sick leave
Yes 30 (18�4) 10 (6�8) 18 (18�9) 0�005
No 133 (81�6) 137 (93�2) 77 (81�1)

Data are presented as n (%) unless stated otherwise. P-values are derived from v2-tests for qualitative variables and ANOVA for quantitative vari-

ables. HSV, herpes simplex virus; VZV, varicella zoster virus. a‘Other’ includes: (i) flare/reactivation of latent pre-existing cutaneous infection

or condition [VZV, n = 41 (10�1%); HSV, n = 15 (3�7%); psoriasis, n = 6; lichen planus, n = 3]; (ii) new-onset condition (psoriasis, n = 3;

eczema, n = 7; chilblain-like/pernio, n = 3; acute generalized exanthematous pustulosis, n = 2; Raynaud syndrome, n = 2; bullous pem-

phigoid, n = 2; erythema multiforme, n = 2; generalized morphoea, n = 1; cutaneous B lymphoma, n = 1; livedo reticularis, n = 1; symmet-

rical drug-related intertriginous and flexural exanthema-like eruption, n = 1; erythema nodosum, n = 1; reaction to facial dermal fillers,

n = 1; scrotal tongue, n = 1; xantonichia (n = 1), staphylococcal skin infection, n = 1; ankle oedema secondary to deep vein thrombosis,

n = 1); and (iii) nonclassifiable.
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SARS-CoV-2 or the S protein from vaccines may distract the

cell-mediated control of another, latent virus.

New-onset or worsening of inflammatory conditions were

also reported, including psoriasis, lichen planus and bullous

pemphigoid. These conditions were previously described after

SARS-CoV-2 and other vaccinations.20,28,39–43 As previously

stated,43 vaccines may exacerbate skin manifestations in

patients with immune-mediated skin diseases, but further

investigation is necessary.

The patterns found in this and previous studies are hetero-

geneous and similar to those described in association with

SARS-CoV-2 infection.8,9,28 One case repeated the same

papulovesicular rash after SARS-CoV-2 infection and vaccina-

tion. Therefore, the host immune response to the infection,

and not direct viral damage, may cause these skin manifesta-

tions. However, a delayed hypersensitivity reaction against

vaccine excipients cannot be ruled out.

Although most reactions were classified as mild/moderate,

21% were considered severe/very severe. This degree of severity

was not reported in the study by McMahon et al.28 This percent-

age is most likely over-represented (reporting bias) but should

not be ignored, as some reactions may be life threatening.

The study has some limitations. Firstly, the design did not

permit causal associations or the measurement of risks or inci-

dence. We could not compare the incidence or severity of

cutaneous reactions by vaccine type, as vaccine distribution

depended on availability during the study period. Secondly,

the data collection period was short, which might limit study

of the comprehensive data and evolution, especially after the

second doses and AZD1222 vaccination. Thirdly, only 12�3%
of cases were biopsied and histopathology might have pre-

vented misclassification. Fourthly, there was a possible report-

ing bias towards previously reported or more serious

reactions. Fifthly, SARS-CoV-2 infection after vaccination can-

not be excluded as a plausible cause of cutaneous reactions.

Finally, the lack of ethnic diversity in our sample does not

permit generalization of the results.

In conclusion, we have described and classified cutaneous

reactions reported after SARS-CoV-2 vaccination in a large

Spanish case series. Most reactions were mild/moderate and

self-limiting, but some were severe/very severe and required

treatment. Better knowledge of these reactions may aid physi-

cians during mass vaccination and reassure patients seeking

advice.
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