Clinical, Cosmetic and Investigational Dermatology Dove

ORIGINAL RESEARCH

Cutaneous Adverse Events After COVID-19
Vaccination

Sinee Weschawalit', Padcha Pongcharoen', Worapop Suthiwartnarueputz, Winchana Srivilaithon3,
Kiattichai Daorattanachai®, Piyanat Jongrak', Panlop Chakkavittumrong'

'Division of Dermatology, Department of Internal Medicine, Faculty of Medicine, Thammasat University, Pathumthani, Thailand; 2Department of
Pathology, Faculty of Medicine, Thammasat University, Pathumthani, Thailand; 3Department of Emergency Medicine, Faculty of Medicine, Thammasat
University, Pathumthani, Thailand

Correspondence: Panlop Chakkavittumrong, Division of Dermatology, Department of Internal Medicine, Faculty of Medicine, Thammasat University,
Pathumthani, 12120, Thailand, Tel +6690-9894056, Email panlop078@hotmail.com

Purpose: The morphology and timing of cutaneous reactions after Coronavirus disease (COVID-19) vaccines have been well
described; however, data on the rates and risk factors are limited. Therefore, this study aimed to measure the incidence of cutaneous
adverse reactions (CARs) after COVID-19 vaccination in Thailand, describe the rash characteristics according to the doses or types of
vaccine, and assess the risk factors for developing CARs.

Patients and Methods: This was a prospective observational study of adults who received COVID-19 vaccination and provided
informed consent. Cutaneous diagnoses were made by expert dermatologists with supporting skin biopsies, as needed. Data were
analyzed using descriptive statistics and logistic regression to examine the independent risk of developing a CAR.

Results: Between July 2021 and January 2022, 7505 participants were vaccinated. Vaccine-related CARs occurred in 92 patients with
an overall risk of 1.2%. CARs occurred after the first (n=41), second (n=23), third (n=27), and fourth (n=1) doses. Among the 92, 75
(81%) developed CARs within 7 days and 61 (66%) resolved within 7 days. Urticaria, injection site reaction, and a delayed (> 3 days
post vaccine) local reaction were the three most common CARs occurring in 59 cases (64%). In total, 51 (55%) patients received only
symptomatic and supportive treatment. Underlying urticaria and psoriasis were the independent factors for developing a CAR:
adjusted odd rations of 15.63 (6.02-40.57, p < 0.001) and 5.36 (1.57-18.36, p = 0.007), respectively. A total of 6/34 (17%) and 4/
31 (12%) patients developed urticarial and psoriasis flare post vaccine. Our study found superficial perivascular and intraepidermal
eosinophil infiltration, which may be unusual pathological findings in vaccine-induced pemphigus foliaceous.

Conclusion: CARs after COVID-19 vaccination had a low incidence and were mostly mild in severity and transient in nature.
Underlying urticaria and psoriasis were risk factors for CAR development.
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Introduction
The Coronavirus disease 2019 (COVID-19) pandemic, declared by the WHO, began in March 2020' and the first
COVID-19 vaccine, an mRNA vaccine (Pfizer), was approved by the US FDA for Emergency Use Authorization.
Currently, nine COVID-19 vaccines are available on the emergency list of World Health Organization (WHO): mRNA
(BNT162b2; Pfizer, nRNA-1273; Moderna), viral vectors (ChAdOx1 nCoV-19; AstraZeneca, Ad26.COV2.S; Johnson &
Johnson, Ad5-nCoV-S; Convidecia), inactivated vaccines (CoronaVac; Sinovac, BBIBP-CorV; Sinopharm, BBV152;
Covaxin) and protein subunit (NVX-COv2373; Novavax).” As of October 2022, more than five billion people had
received the COVID-19 vaccine.> In March 2021, Sinovac became the initial vaccine to be distributed in Thailand.
During the study period, the predominant vaccine option available was from AstraZeneca, with additional options
including Pfizer, Sinovac, Moderna, and Sinopharm.

The reported vaccine-related adverse reactions range from major to minor. The major reactions have included
myocarditis, neuritis, or severe cutaneous drug reactions with reported incidence rates of 55/100,000 (myocarditis) and
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1/100,000 for neuritis. The rate of anaphylaxis is 11/1,000,000 and only 11 case reports of Stevens-Johnson Syndrome
or Toxic Epidermal Necrolysis (SJS/TEN).*” Several cutaneous reactions after vaccination have been reported and
include injection site reaction, urticaria, maculopapular, eczematous rashes, and urticarial vasculitis.® Recently,
emerging data pertaining to cutaneous adverse reactions (CARs) following administration of booster doses to health-
care workers (HCWs) have shown that heterologous booster doses tend to elicit greater reactogenicity than homo-
logous booster doses.’ Although much of the literature has focused on the rash characteristics, some reports have
documented low overall rates of CARs eg 0.22%, 0.6% and 1.8% from Farinazzo et al, Rerknimitr et al and Grieco
et al, respectively. Moreover, few studies have assessed the incidence rates of vaccine related cutaneous adverse
reactions (CARs), the characteristics of systemic symptoms, and the relationship between underlying morbidity and the
risk of CARs.

We, therefore, estimated the incidence of CARs following COVID-19 vaccination in a Thai population, described the
rash morphologies, and assessed whether the underlying morbidities were risk factors for developing CARs.

Methods

This observational prospective cohort study was conducted at Thammasat University Hospital (TUH), a tertiary care
center situated on the outskirts of Bangkok. We recruited adults aged > 18 years who received any COVID-19 vaccine at
the TUH between July 2021 and January 2022. Data were collected from standardized case record forms in a Google
Form database using LINE accounts; LINE is a popular messaging service similar to WhatsApp. The collected data
included demographic data; history of underlying comorbid and cutaneous diseases; allergies; injection fillers; and the
date/s, dose, and type of vaccine administered: Pfizer (PZ), Moderna (Mo), AstraZeneca (AZ), Sinovac (SV), and
Sinopharm (SP). Prior to enrollment in the case record form, study participants were provided with an information sheet
and consent form. Consent was obtained from individuals who indicated their acceptance by checking the desig-
nated box.

A cutaneous adverse reaction (CARs) was defined as the new onset of a symptom or sign, or exacerbation of the
disease present on the day of vaccination, as determined by the attending dermatologist.

A researcher sent text messages to all participants via a LINE account, 1, 3, and 7 days after vaccination to ask
about any reactions. Participants were also asked to send the research team news about any reactions via LINE.
A reported reaction resulted in an online consultation, and additional details were noted. If face-to-face consulta-
tion was deemed necessary, participants visited the TUH skin clinic. All participants with CARs were asked to
send photographs of their rashes. Additional rash data were recorded following a review by a dermatologist,
including morphology, clinical diagnosis, onset, any other symptoms, treatment, and duration. Participants were
followed up for up to one month after the reaction or as clinically indicated. We also collected data from TUH
out-patients who presented to our clinic or were referred with a rash within four weeks after COVID-19
vaccination. If a participant had a CAR after the first vaccine dose, they were followed up after subsequent
vaccine doses. Subjects who experienced reactions were educated on the potential risk of CARs and the benefits
associated with receiving the subsequent dose. The participants then decided whether to receive the next dose by
themselves.

This study was approved by the Thammasat University ethics committee, reference ID MTU-EC-IM-2-163/64. We
followed the Strengthening the Reporting of Observational Studies in Epidemiology statement recommendations. We
defined “injection site reaction” as pain, swelling and redness at the site of vaccine injection and “delayed local reaction”

as injection site reaction which occurs > 3 days after injection.

Study Size
The incidence of reported CARs was 0.4-0.7%.'® One-sample comparison of proportions was compared with 90% power
and 5% alpha error (two-sided test). The estimated sample size was 7292 patients.
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44,242 people received
COVID-19 vaccination at TUH

7,621 Eligible participants

Exclude
e Missing data
e Duplicated data

7,505 analyzed participants

Figure | Flowchart of patient recruitment.

Statistical Methods

Descriptive data are summarized as mean and standard deviation (SD), median and interquartile range (IQR), or
percentage, as appropriate. All variables were compared between patients who experienced rashes and those who did
not. The unpaired #-test was used for continuous variables and the chi-square test or exact probability test was used for
categorical variables. Multivariable logistic regression analysis was used to demonstrate the relationship between
comorbidities and CAR development. A p value less than 0.05 was statistically significant. STATA program version
14 (StataCorp LLC, College Station, TX, USA) was used for the data analysis.

Results
Figure 1 shows the flowchart of patient recruitment. Of the 44,242 individuals who received the COVID-19 vaccination
at TUH during the study period, 7621 were included in the study. After excluding duplicated and missing data, 7505
participants were analyzed.

Of the 7505 participants, 6841 (91.15%) received AZ, 449 SV, 193 PZ, 11 Mo, and 11 SP (Table 1). Females
accounted for 67%. The overall median (IQR) age was 35 (26—47) and the majority of recipients were in the 20—60 years
old group. A total of 4428, 2655, 419 and two participants received the first, second, third, and fourth doses of the

vaccine, respectively.

Table | Clinical Characteristics of Participants with Rash and No-Rash, and Results from the Univariable Analysis

Characteristic Total Number N=7505 P value
Rash (N=92) No-Rash (N=7413)
n (%) n (%)

Sex 0.001*
Male 16 (17.39) 2466 (33.27)
Female 76 (82.61) 4947 (66.73)

Age, median (IQR) (years) 38 (27.5, 51) 35 (26, 46) 0.061

Age categories <0.001*
<20 years 2 (2.17) 279 (3.77) 0.423
2040 years 51 (55.43) 4385 (59.26) 0.504
40-60 years 26 (28.26) 2513 (33.96) 0.618
>60 years 13 (14.13) 223 (3.01) 0.006*

(Continued)
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Table 1 (Continued).

Characteristic Total Number N=7505 P value
Rash (N=92) No-Rash (N=7413)
n (%) n (%)

BMI, mean (+SD) 23.69 (+4.27) 23.98 (£6.73) 0.682
BMI categories 0.607

<20 16 (17.78) 1536 (20.72) 0.494

20-30 66 (73.33) 5073 (68.43) 0.428

>30 8 (8.89) 804 (10.85) 0915
Any comorbid disease 34 (36.96) 1129 (15.23) <0.001*

Diabetic mellitus 7 (7.61) 160 (2.16) <0.001*

Hypertension 13 (14.13) 402 (5.42) <0.001*

Dyslipidemia Il (11.96) 246 (3.32) <0.001*

Cardiovascular disease 0 56 (0.76) 1.000

Reactive airway disease 2 (2.17) 48 (0.65) 0.125

Chronic kidney disease 1 (1.09) 17 (0.23) 0.199

Morbid obesity 1 (1.09) 31 (0.42) 0.327

Systemic lupus erythematosus 0 25 (0.34) 1.000

Malignancy 2 (2.17) 26 (0.35) 0.046*

On immunosuppressant drug 1 (1.09) 23 (0.31) 0.257
Any dermatologic disease 18 (19.57) 346 (4.67) <0.001*

Psoriasis 5(5.43) 26 (0.35) <0.001*

Atopic dermatitis 2 (2.17) 168 (2.27) 1.000

Alopecia areata 0 9 (0.12) 1.000

Vitiligo 0 11 (0.15) 1.000

Urticaria 7 (7.61) 27 (0.36) <0.001*
History of drug or vaccine allergy 4 (4.35) 339 (4.57) 1.000
History of food allergy 8 (8.70) 431 (5.81) 0.242
History of previous filler injection 6 (6.52) 198 (2.67) 0.024*
Rash morphology

Urticaria 32 (34.78) N/A

Injected site reaction 16 (17.39) N/A

Delayed local reaction Il (11.96) N/A

Psoriasis 6 (6.52) N/A

Eczema 6 (6.52) N/A

Alopecia areata 3 (3.26) N/A

Maculopapular rash 3 (3.26) N/A

Petechiae 2 (2.17) N/A

Herpes zoster 2 (2.17) N/A

Pigmented purpuric dermatosis 2 (2.17) N/A

Urticarial vasculitis 2 (2.17) N/A

Gyrate erythema I (1.09) N/A

Stevens-Johnson syndrome I (1.09) N/A

Erythromelalgia I (1.09) N/A

Pemphigus foliaceous I (1.09) N/A

Pityriasis rubra pilaris I (1.09) N/A

Erythema multiforme I (1.09) N/A

Herpes simplex I (1.09) N/A

(Continued)
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Table | (Continued).

Characteristic Total Number N=7505 P value
Rash (N=92) No-Rash (N=7413)
n (%) n (%)
Onset of rash, median (IQR) (days) 2.5 (1, 4) N/A
Duration of rash, median (IQR) (days) 4 (2.5, 15) N/A
Duration over 4 weeks 13 (14.13) N/A
Type of vaccine <0.001*
AstraZeneca 69 (75.0) 6772 (91.35) <0.001*
Sinovac 6 (6.52) 443 (5.98) 0.506
Pfizer 12 (13.04) 181 (2.44) <0.001*
Moderna I (1.09) 10 (0.13) 0.031*
Sinopharm 4 (4.35) 7 (0.09) <0.001*
Dose of vaccination <0.001*
First dose 41 (44.57) 4387 (59.19) 0.005%*
Second dose 23 (25.0) 2632 (35.51) 0.797
Third dose 27 (29.35) 392 (5.29) <0.001*
Fourth dose I (1.09) | (0.01) 0.001
Other symptoms besides rash
Pain 55 (59.78) N/A
Swelling 21 (22.83) N/A
Redness 28 (30.43) N/A
Myalgia 43 (46.74) N/A
Fever 44 (47.83) N/A
Fatigue 32 (34.78) N/A
Chilling 5(5.43) N/A
Headache 20 (21.74) N/A
Nausea Il (11.96) N/A
Diarrhea 6 (6.25) N/A
Treatment
Topical steroid 28 (30.43) N/A
Oral antihistamine 39 (42.39) N/A
Oral steroid 9 (9.78) N/A
Oral NSAID 1 (1.09) N/A
Other immunosuppressive 4 (4.35) N/A
Biologic drug 1 (1.08) N/A
Acitretin 3 (3.26) N/A
Colchicine 4 (4.35) N/A
Supportive treatment 6 (6.52) N/A
Other treatment 10 (10.86) N/A
Rash following subsequent vaccination 6 (6.52) N/A
Rash morphology subsequent vaccination
Urticaria 3 (3.26) N/A
Injected site reaction 2 (2.17) N/A
Psoriasis 1 (1.09) N/A

Note: *p value < 0.05.

Abbreviations: BMI, body mass index; IQR, interquartile range.
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Table 2 Characteristics of Participants with Rash According to Types of Vaccine
Type of Vaccine AstraZeneca Sinovac Pfizer Moderna Sinopharm
(N=69) (N=6) (N=12) (N=1) (N=4)

Rash (N=92) n(%) n(%) n(%) n(%) n(%)
Urticaria 29 (42.02) 2 (33.32) 0 0 | (25.0)
Injected site reaction 10 (14.49) | (16.67) 4 (33.33) I (100) 0
Delayed local reaction 7 (10.14) 0 4 (33.33) 0 0
Psoriasis 4 (5.80) I (16.67) 0 0 I (25.0)
Eczema 4 (5.80) | (16.67) | (8.33) 0 0
Alopecia areata 2 (2.90) 0 I (8.33) 0 0
Maculopapular rash 2 (2.90) 0 | (8.33) 0 0
Petechiae 2 (2.90) 0 0 0 0
Herpes zoster 2 (2.90) 0 0 0 0
Pigmented purpuric 2 (2.90) 0 0 0 0
Dermatosis
Urticarial vasculitis 1 (1.45) 0 I (8.33) 0 0
Gyrate erythema 1 (1.45) 0 0 0 0
Stevens-Johnson syndrome 0 0 0 0 1 (25.0)
Erythromelalgia 1 (1.45) 0 0 0 0
Pemphigus foliaceous 1 (1.45) 0 0 0 0
Pityriasis rubra pilaris 0 0 0 0 1 (25.0)
Erythema multiforme 0 I (16.67) 0 0 0
Herpes simplex 1 (1.45) 0 0 0 0
Onset of rash

< 7 days 56 (81.2) 3 (50.0) 12 (100) I (100) 3 (75.0)

> 7 days 13 (18.8) 3 (30.0) 0 0 1 (25.0)
Duration of rash

< 7 days 48 (69.6) 3 (50.0) 9 (75.0) I (100) 0

8-30 days 12 (17.4) 3 (50.0) 1 (8.3) 0 I (25.0)

> 30 days 9 (13.0) 0 2 (16.7) 0 3 (75.0)
Dose of related rash

First dose (N=41) 35 (50.72) 5 (83.33) 0 0 I (25.0)

Second dose (N=23) 18 (26.09) | (16.67) | (8.33) 0 3 (75.0)

Third dose (N=27) 16 (23.19) 0 11 (91.67) 0 0

Fourth dose (N=1I) 0 0 0 I (100) 0

Overall, 92/7505 participants (1.2%) had CARs after COVID-19 vaccination: 41/92 (44.57%) had a reaction after the
first dose of the vaccine; 23/92 (25%), 27/92 (29.34%), and 1/92 (1.1%) had CARs after the second dose, third, and
fourth doses, respectively. The median time to rash onset was 2.5 days (IQR1-4) and 81.5% (75/92) of cases had CARs
within 7 days. The median CAR duration was 4 days (IQR 2.5-15) and in 61/92 (66.3%) cases, the CAR lasted <7 days.
A total of 14/92 (15%) recipients had CARs that lasted > 30 days (Table 2 and Table 3).

Of the 92 participants, 69 (75%) decided to receive the next vaccine dose and of these, 62 (89.85%) did not have
a recurrent rash. Of the six (6/69, 8.6%) patients with a recurrent rash, four had the same reaction, and two had different
reactions compared to the antecedent dose; five of the six participants received a different vaccine compared to the
antecedent vaccine. Therapeutic management was supportive for most of the six participants. Methotrexate and narrow-
band UVB (NB-UVB) were required in one case of psoriasis to control the disease (Table 4).

The three most common reactions were urticaria, injection site reactions, and delayed local reactions, accounting for
32/92 (34.7%), 16/92 (17.4%), and 11/92 (11.9%) cases, respectively (Table 1 and Table 2). Of the 31 participants with
known psoriasis, four (12.9%) had an exacerbation of their disease, and two developed urticaria. There were two patients
with new onset psoriasis. Of the 34 vaccinees known to have chronic urticaria, six (17.6%) developed a post vaccine
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Table 3 Characteristic of Onset and Duration According to the Sequence of Vaccine

The First Dose (N=41) Second Dose (N=23) Third Dose (N=27) Fourth Dose (N=1)
N (%) N (%) N (%) N (%)
Onset
< 7 days 31 (75.6) 18 (78.3) 25 (92.6) I (100)
> 7 days 10 (24.4) 5(21.7) 2(74) 0
Duration
< 7 days 27 (65.9) 12 (52.2) 21 (77.8) I (100)
8-30 days 9 (21.9) 4 (17.4) 4 (14.8) 0
> 30 days 5(12.2) 7 (30.4) 2(74) 0

Table 4 Characteristics of Rash in Participants Who Have Rash Following Subsequent Vaccination and Management

Participant Number Current Vaccine Subsequent Vaccine Therapeutic Management*
Type (Dose) Morphology Type (Dose) Morphology

| AZ (3) Delay local reaction Mo (4) Injection site reaction OA

2 AZ (3) Urticaria PZ (4) Urticaria S

3 AZ (I) Urticaria AZ (2) Urticaria S

4 PZ (3) Delay local reaction Mo (4) Injection site reaction OA, S

5 AZ (3) Urticaria PZ (4) Urticaria S

6 SP (2) Psoriasis Mo (3) Psoriasis MTX**, NB-UVB**, TC, OA

Notes: *Therapeutic management of both vaccine doses. **MTX and NB-UVB was prescribed in only after the subsequent vaccine dose.
Abrreviations: AZ, AstraZeneca; PZ, Pfizer; Mo, Moderna; SP, Sinopharm; OA, oral antihistamine; MTX, methotrexate; NB-UVB, narrowband-UVB; TC, topical
corticosteroid; S, supportive treatment including paracetamol, cold compression, and calamine lotion.

urticarial rash and one developed erythema multiforme. Only two (1.6%) of 170 atopic participants had CARs in our
study (eczema and urticaria). We also observed a small number (n=3, 3.2%) of individuals who developed herpes zoster
or herpes simplex reactivation.

At the end of the study period, 6/92 (6.5%) patients had continuing rashes: guttate psoriasis, erythrodermic psoriasis,
urticaria, urticarial vasculitis, alopecia areata, and pityriasis rubra pilaris, which persisted for between 84-220 days (12—
31 weeks)

The CARs were generally mild. Half of the patients (51/92) received supportive or topical treatments. Other
treatments for psoriasis, erythromelagia, and urticarial vasculitis included oral prednisolone, aspirin, ibuprofen, cyclos-
porine, methotrexate, colchicine, acitretin, and ixekizumab (Table 1). One case of Stevens-Johnson Syndrome (SJS) was
observed. The patient was referred from another hospital with a diagnosis of SJS that developed 4 days after Sinopharm
and was treated with intravenous dexamethasone and oral prednisolone. The CARs resolved within 18 days. The
physician recommended administration of a vaccine of a different type but the patient decided not to proceed with her
subsequent vaccination dose.

Aside from a rash, 77/92 (83.6%) participants also complained of localized and/or systemic symptoms
(Supplementary Table 1). Any known comorbid diseases and known dermatologic diseases were found in a large
minority of cases, 34/92 (36.9%) and 18/92 (19.6%) respectively. Six participants had a history of filler injections;

however, none experienced a filler reaction after vaccination.

By multivariable analysis, having underlying urticaria and psoriasis were significantly associated with an increased
risk of developing a CAR: adjusted odds ratio (aOR) 15.63 (95% CI 6.02—40.57, p <0.001) and aOR 5.36 (95% CI 1.57—
18.36, p = 0.007), respectively. Diabetes mellitus, hypertension, dyslipidemia, and malignancy were not significant
explanatory variables for a CAR (Table 5).

A skin biopsy was performed to confirm diagnoses in ten cases: urticarial vasculitis, erythema multiforme
(Supplementary Figure 1), alopecia areata, pustular psoriasis (Supplementary Figure 2), erythrodermic psoriasis,
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Table 5 Results from Multivariable Logistic Regression Analysis Demonstrate the
Relationship Between Comorbid Disease and the Development of Rash

Comorbid Disease | Adjusted Odd Ratio* | 95% Confidence Interval P value
Diabetic mellitus .19 0.41-3.44 0.743
Hypertension 1.56 0.67-3.64 0.299
Dyslipidemia 1.86 0.75-4.58 0.180
Malignancy 2.55 0.49-13.15 0.265
Psoriasis 5.36 1.57-18.36 0.007*
Urticaria 15.63 6.02—40.57 <0.001*

Note: *Adjusted for sex and age.

pityriasis rubra pilaris (Supplementary Figure 3) and pemphigus foliaceous. We found superficial perivascular infiltration

with eosinophils and a few intraepidermal eosinophils in the participant with pemphigus foliaceous but direct immuno-
fluorescence in this case confirmed the presence of an intercellular space pattern with IgG and C3 (Figure 2A-D).

Discussion

In our large prospective study, we found that the incidence of a CAR was low (1.2%) and that only a minority of
participants went on to have a recurrent rash. To date, several studies have reported vaccine-related CARs after COVID-
19 vaccination. CARs incidence rates reported by Grieco et al and Rerknimitr et al were 1.8%'' and 0.6%,'? respectively,
consistent with our 1.2%. Rerknimitr et al reported the incidences from SV were 0.94% and 0.7% after the first
and second doses of vaccine, whereas those of AZ were 1% and 0.52%, respectively. Recurrent rashes after subsequent
doses occurred in 6/69 (9.6%) of our redosed participants. This proportion is consistent with the 8.5% reported by Gireco
et al and the 9% following the AZ vaccine but lower than the 32.26% following the SV.'?

Figure 2 (A and B) Pemphigus foliaceous. The subcorneal separation containing a hair fragment surrounded by many neutrophils, mild eosinophils, and some acantholytic
cells (H&E, 40x and 400x, respectively). (C) Pemphigus foliaceous. Mild superficial perivascular and interstitial infiltrations by lymphocytes with mild eosinophils (H&E, 200x).
(D) Pemphigus foliaceous. Mild spongiosis, few intraepidermal eosinophils and little basal vacuolization (H&E, 400x).
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In most cases in our study, the onset and duration of CARs occurred within and lasted for less than 7 days, which is
consistent with previously published studies.!'

The most common rash in our study was urticaria, which is in the top 5 most common CARs reported post COVID-19
vaccine in systematic reviews and observational studies; these CARs are injection site reaction (34.05%), urticaria/
angioedema (10.89%), eczematous rashes (6.95%) herpes zoster reactivation(2.69%) and maculopapular rash (1 78%).1
11 ess common CARs we encountered included alopecia areata, psoriasis, and autoimmune bullous diseases, which have
also been reported following different COVID-19 vaccinations in many studies. The small number of urticarial flares
(17.6%) in our study is consistent with previous study by Tuchinda et al (15%)'” which additionally reported concurrent
thyroid disease as an independent risk factor.

Alopecia areata, an organ-specific autoimmune disease that can be exacerbated by oxidative stress'® is one of the most
common (2.2%) new-onset skin diseases during or after COVID-19 infection'® and has been reported after COVID-19
vaccination. It may be found in localized areas, affect the entire scalp (alopecia totalis) and in some cases, all body hair (alopecia
universalis). The treatment for vaccine-induced alopecia areata was not different from that for alopecia areata in the general
population. In the localized form, intralesional triamcinolone is often used and gives good results; for more extensive disease,
immunotherapy or oral tofacitinib may be given.’ Our three cases of alopecia areata have been treated with intralesional
triamcinolone and desoximetasone lotion and showed good results. Full hair regrowth was observed within 3—5 months.

Vaccine-induced psoriasis has been reported from influenza and BCG vaccines. The forms of psoriasis have included
plaque, guttae, pustular or erythrodermic, both as exacerbations or new-onset. Time for onset is between 1-90 days, but
often occurs within 7 days.21 Multi-modality of treatments such as methotrexate, acitretin, narrow-band UVB, and the
biologicals are usually effective within 4 months.?'** Pemphigus foliaceous is a rare reaction that has also been reported
following COVID-19, influenza, hepatitis B and rabies vaccines.” It usually responds well to oral corticosteroids.** In
the case of our patient, azathioprine was initiated at a dose of 50 mg/day following a three-month course of prednisolone
at a dose of 15 mg/day. Symptomatic improvement was observed; subsequently, the prednisolone dosage was gradually
tapered until completely discontinued over a period of eight months. However, symptom recurrence was observed after
four months, leading to the reintroduction of prednisolone at a dose of 30 mg/day. At present, the patient’s symptoms are
being managed with a daily regimen of prednisolone 15 mg in conjunction with azathioprine 50 mg/day.

We observed a herpes zoster reactivation rate of 3.2% which appears lower than 13.8% of both herpes zoster and
simplex reported by Catala et al in their smaller study of 405 individuals whose mean age was 50 years old.'* Known risk
factors for herpes zoster reaction include advanced age, immunocompromise (disease or drugs) and psychological stress.
However, immune dysregulation or transient lymphopenia 68 days after COVID-19 vaccination may have triggered the
zoster reactivation seen in our 23 old, healthy individuals.?>**

Urticarial vasculitis (UV) has been reported after HINI vaccination®’ and also COVID-19 vaccine.”®° Nazzaro
documented a case of UV that occurred subsequent to the first dose of the Moderna vaccine, which required treatment
with oral methylprednisolone at a dose of 32 mg/day for a period of two months in order to manage the symptom.>' In
our study, two participants diagnosed with UV were treated with differing therapeutic regimens. One patient required oral
administration of antihistamines and colchicine, whereas the other necessitated a five-week course of oral prednisolone at
a dose of 15 mg/day in conjunction with colchicine to effectively control the disease.

To date, severe cutaneous adverse reactions (SCAR) after Covid-19 vaccinations have rarely been reported.*>>* There have
been only 11 case reports of SIS or TEN, which have occurred after several COVID-19 vaccines, for example, PZ, Mo, AZ, SP,
and Janssen, started 1 to 14 days post vaccine and lasted 7 to 35 days.”** There were no deaths, and all patients had a good
outcome after treatment with prednisolone, dexamethasone, etanercept, and IVIG. In our study, one participant experienced SJS 4
days after the SP vaccine. She had no history of any medications in the previous 8 weeks and was well. We did not exclude a very
mild form of Mycoplasma pneumoniae (no chest radiograph, no PCR, or serology)®” so the relationship with SP is possible.

In addition to clinical data, skin biopsies were performed in selected cases. Pathological results in pemphigus
foliaceous, which have not been mentioned in previous vaccine-induced cases, are unusual for this condition. This
may be explained by vaccine-related conditions, but further studies are needed to shed light on the skin pathophysiology.

The mechanisms underlying CARs remain incompletely explained and focus on immune- or non-immune reactions to
vaccine components.>® Increases in interleukin 6 and Th17 cells following vaccination have been hypothesized as the
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pathogenesis of new onset psoriasis and psoriatic flares. In chronic urticaria, mast cell degranulation is the main
mechanism following several triggers, including vaccines or drugs.>’ The potential molecular mimicry between the
viral antigen in COVID-19 vaccines and human components (as yet unknown) and the subsequent induction of
pathological autoantibodies may explain autoimmune-mediated alopecia areata following COVID-19 vaccine.*®

Interestingly, our study found an association between pre-existing urticaria and psoriasis and an increased risk of
CARs. The incidence of psoriasis and urticaria in the general population is estimated to be approximately 1%. In our
study, the number of participants with psoriasis and urticaria was 31/7505 (0.41%) and 34/7505 (0.45%), respectively. As
a result, the association between comorbidities and the development of CAR, as observed in our multivariable logistic
regression analysis, may be extrapolated to the general population. Underlying metabolic syndrome and malignancy were
not independent explanatory factors in our large analysis; physicians could inform patients with urticaria and psoriasis
about this potential risk before receiving the vaccination. However, further investigation with the primary objective of
exploring this association should be conducted to validate these results, considering that the advantages of preventing
severe SARS-CoV-2 infections outweigh the risks of CARs.

Although our study had many strengths, such as large sample size, prospective design with close follow-up, and
expert dermatologist diagnoses, it had several limitations. AZ was the main type of vaccine (accounting for ~90%) in this
study so the data cannot be generalized to other vaccines with confidence. Most of our patients were in the 20—60 years
age bracket, and the total number of skin rashes was only 92.

Conclusion

In summary, this study has shown a low incidence of CARs (1.2%), and most were of mild severity. A small proportion,
some 10% had a recurrent rash following a subsequent vaccine dose. Our findings suggest that urticaria and psoriasis
may be potential risk factors for CARs. Further research is required to validate this association.
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