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Abstract

On March 11, 2020, the World Health Organization (WHO) declared the novel coro-

navirus (COVID-19) a global pandemic. This has led to the rapid development and

emergency approval of vaccines to overcome the alarming spread of the virus. Data

on the cutaneous side effects related to the COVID-19 vaccine remains limited. In

this prospective observational study, which was conducted from June 20 to

September 20, 2021, we evaluated the incidence and various patterns of cutaneous

side effects reported post COVID-19 vaccination in Al Buraimi Governorate in Oman.

All vaccinated individuals aged 12 years and older, who had a skin reaction within

4 weeks following any dose of the COVID-19 vaccine, were enrolled in the study.

The demographic data, medical history, vaccine-related information of all the patients

were documented and the analysis was performed using the SPSS version 23 soft-

ware. In total, 67 cutaneous reactions were reported by 55 patients accounting for

0.11% of all vaccinated individuals. The mean age of the patients was 33.3 years,

80.6% were females, 61.2% of the reactions were reported after the first vaccine

dose, and 38.8% were reported after the second dose. We observed a wide range of

cutaneous reactions and categorized them into three major patterns: local injection

site reaction (2%), new onset rash (81.6%), and flare up of pre-existing dermatological

conditions (16.4%). Notably, urticaria was the most common reaction overall, fol-

lowed by generalized pruritus and maculopapular rash. In general, we reported a

diversity of cutaneous side effects that healthcare workers should be aware of as

some reactions may be overlooked and not linked to the COVID-19 vaccination.
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1 | INTRODUCTION

Since the emergence of the strain of COVID-19 severe acute respira-

tory syndrome coronavirus 2 (SARS-CoV-2) in the city of Wuhan and

its global spread, the rapid development of novel vaccines to combat

this pandemic became mandatory.1 More knowledge and safety pro-

files of these new vaccines can be obtained after implementing them

in a population at a proportion much larger than the clinical trials.

A preliminary literature review showed that there are many

reports regarding cutaneous reactions post COVID-19 vaccines, such

as local injection site reactions, delayed large local reactions, pityriasis

rosea, vasculitis, urticaria, morbilliform, pernio, chilblains, erythema

multiforme, and many other skin reactions.2–7 In May 2021, Bogdanov

et al. published an article about the cutaneous adverse effects of the

available COVID-19 vaccines which showed that the injection-site

reaction is the most frequent side effect.8 Serious adverse events,
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such as anaphylaxis, have also been described. The cutaneous symp-

toms can be the first presentation and the key to a timely and poten-

tially lifesaving diagnosis and treatment.8

One of the initial and largest studies examining cutaneous reac-

tions was a registry-based study of 414 cases, conducted in the USA

between December 2020 and February 2021, which reported on

cutaneous reactions experienced after a Moderna or Pfizer COVID-19

vaccination.9 In this study, cutaneous adverse reactions were charac-

terized based on their different morphologies and onset post vaccina-

tion, however, the incidence was not investigated since the cases

were collected from a data-based registry. Another report came from

Northeast Italy in January 2021, which studied cutaneous reactions to

the Comirnaty@-BioNTech/Pfizer vaccine.10

With the start of the massive COVID-19 vaccination campaigns

in Al Buraimi Governorate in Oman, we started seeing patients with

different cutaneous side effects. Hence, we conducted this observa-

tional study to estimate the incidence of cutaneous adverse effects

post vaccination with the four available vaccines: Pfizer (PF), AstraZe-

neca (AZ), Sinovac (SI), and Sputnik (SP). In addition, we aim to

describe the different patterns of these cutaneous side effects, their

time of onset, and correlate them to the type of vaccine used, number

of doses received, patient's medical history, and age group.

2 | MATERIALS AND METHODS

Tarassud+ is the Sultanate of Oman's official Covid-19 application

(app), developed and maintained by the Ministry of Health (MOH) as a

standardized electronic vaccination registry system for the country.

Healthcare workers use this app for the surveillance and reporting of

adverse events following a COVID-19 vaccination.

This observational prospective study was conducted over a

three-month period (June 20 to September 20, 2021). We included

residents of Al Buraimi Governorate of any nationality aged 12 years

and older who had been registered for a COVID-19 vaccine in the

Tarassud+ MOH web application and who had a skin reaction within

4 weeks of receiving any dose of MOH approved vaccines. Exclusion

criteria were as follows: individuals with explainable cutaneous reac-

tions other than COVID-19 vaccination, individuals who were vacci-

nated outside the Al Buraimi Governorate, or residents of other areas

of Oman. Also, patients with localized pain/tenderness at the injection

site were excluded as this reaction was considered very common. The

actual recruitment period of this study was 4 months because we had

to wait 4 weeks after September 20, 2021 to include cutaneous reac-

tions, which may have developed in participants who had the vaccine

on this date. The 4-week period was deemed appropriate as most

local injection reactions occur within 7 days and other systemic rashes

may present within 26 days post vaccination, according to the adverse

events following vaccinations-COVID-19 vaccines manual which is

developed by the MOH.11

All health institutes, including both governmental (a total of eight

primary care facilities and Al Buraimi Hospital) and private health sec-

tors (a total of seven private clinics) in Al Buraimi Governorate, were

formally informed about the study. We designed a data collection

sheet for the health institutes providing information regarding the

possible cutaneous reactions that should not be overlooked. The data

sheet included general instructions concerning the information that

should be obtained from the participants, such as their demographic

data (sex, age, nationality, national ID, hospital ID, Phone Number),

past medical history, vaccine type, vaccine dose (first /second), mor-

phology of the cutaneous reactions (diagnosis), onset, and treatment

received. All cases included in the study were evaluated by dermatolo-

gists or other physicians. Physicians were instructed to refer any case

with an unclear or doubtful diagnosis to the dermatology department

at Al Buraimi hospital for further evaluation. The health institutes

were contacted periodically to obtain the complete data collection

sheets, which were also reported in the electronic notification system

on the Tarassud+ app.

The data were submitted regularly to the principal investigator

(PI) and co-principal investigator (Co-PI), who are both dermatologists.

The validity of the data was double-checked through the Tarassud+

app by the PI and Co-PI using the national ID number of each patient

before entering the data into the record file. Any error or missing

information in the data collection sheet was returned to the local

investigator inputting the data for revision before final entry.

The Regional Ethical Committee (MoH/CSR/21/24858) autho-

rized this study. Verbal consent was obtained from all participants and

photographs of rare/ unique cutaneous adverse reactions were taken

after written informed consent was given.

The initial sample size was not calculated because it was difficult

to determine how many individuals would be vaccinated during the

recruitment period. The data entry was done using Microsoft Excel.

Descriptive data were expressed in numbers (n), percentages (%), or

means ± standard deviation (SD). All analyses and tables were per-

formed using SPSS (version 23, IBM, USA).

3 | RESULTS

From June 20, 2021, to September 20, 2021, a total of 51,063 resi-

dents of Al Buraimi Governorate were vaccinated: 18018 received

their first dose, 9404 received their second dose, and 23,641 com-

pleted two doses. Table 1 summarizes the distribution of doses

according to the vaccine types. There was no equal distribution

between the four available vaccines (Table 1).

Out of these vaccinated individuals, 102 (0.2%) developed post

vaccination adverse events which were reported on the Tarassud+

app. Adverse cutaneous reactions were present in 56 individuals,

accounting for 54.9% of all reported adverse events, and 0.11% of all

vaccinated individuals.

All patients presenting with cutaneous reactions were evaluated

after face-to-face interviews with doctors working in the governorate.

The majority were examined by dermatologist [n = 40 (71.4%)] and

remaining by general practitioners [n = 16 (28.6%)]. Some of these

patients had one or more cutaneous reactions, therefore a total of

68 cutaneous reactions were evaluated in 56 patients. One patient
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was excluded as an alternative cause other than vaccination was

found to explain his reaction. Therefore, the final sample size of cuta-

neous reactions was 67 from 55 patients after vaccination with: PF

[n = 60 (89.5%)], AZ [n = 6 (9.0%)], and SP [n = 1(1.5%)]. No reactions

were reported in individuals who received the SI vaccine; therefore, it

was removed from the final analysis.

The baseline characteristics of the patients are shown in Table 2.

The majority of the patients were Omanis (89.5%), with a mean age of

33.3 years, and 80.6% were females.

Regarding the cutaneous reactions, 41 (61.2%) were reported

after the first vaccination dose and 26 (38.8%) after the second dose.

Three patients reported reactions after both vaccine doses, two of

them were after the PF vaccine and one patient after the AZ vaccine.

Of these three patients, two had reported eczematous dermatitis after

the first dose and one had reported urticarial rash within 24 h of

receiving the first dose. However, all three patients reported general-

ized pruritus after their second dose with onset between 10 h and

3 days.

Two reactions (3.0%) were reported at the injection site and the

remaining 65 reactions (97.0%) occurred beyond the injection site.

We divided all these cutaneous reactions into three major categories:

(1) local injection site reactions, (2) new onset rash beyond the injec-

tion site, (3) flare up of pre-existing dermatological conditions. The dif-

ferent cutaneous reactions with their mean time of onset are shown

in Table 3.

In the local injection site reactions category, only two [n = 2 (3%)]

reactions were reported in our study with a mean time of onset of

1 day post vaccination in the form of tender erythematous plaques. In

one individual, blisters formed on top of the lesion (Figure 1A).

In the category of new rashes, we found that the most common

cutaneous reactions in order of frequency were: urticaria with/

without angioedema [n = 11(16.4%)] of which 45.4% of cases

reported within 24 h but none of them were immediate or occurred in

less than 4 h (Figure 1B), generalized pruritus [n = 10 (14.9%)], morbil-

liform eruptions [n = 7 (10.4%)] in the form of maculopapular rash

involving the upper parts of the body (Figure 1C), generalized, non-

specific itchy erythematous swelling of the upper body [n = 4 (6%)],

eczematous dermatitis [n = 4 (6.0%)] which was generalized in three

patients and localized in the upper back of one patient(Figure 1D),

herpes zoster [n = 3 (4.5%)] (Figure 1E), pityriasis rosea like eruption

[n = 2 (3%)] (Figure 1F), papulopustular rash [n = 2 (3%)] (Figure 1G),

nonspecific tender axillary swelling [n = 2 (3%)], and purpura/

ecchymosis [n = 2 (3%)] where one case required hospital admission

because of a very low platelet count which was later diagnosed as

immune thrombocytopenic purpura (ITP).

Less common reactions were also reported: excessive hair shed-

ding, cherry angioma like eruptions, erythromelalgia with skin peeling

involving hands and feet (Figure 1H), keratolysis exfoliativa (hands),

aphthous ulcers, dry lips with angular cheilitis, and nonspecific scaly

erythematous plaques (face).

In the category of flare up of pre-existing dermatological condi-

tions, we reported 11 (16.4%) reactions, of which the flare up of acne

and psoriasis were the most common, accounting for 6% and 4.5% of

total cutaneous reactions, respectively. The flare up of herpes simplex,

lichen planus, pemphigus foliaceus, and pompholyx were also

reported.

TABLE 1 Distribution of COVID-19 doses according to the types of the vaccine

Vaccine Type

Doses

First dose Second dose Both doses Total

Pfizer (PF) 9359 9200 18,413 36,972

AstraZeneca (AZ) 8658 91 5201 13,950

Sinovac (SI) 0 0 12 12

Sputnik (SP) 1 113 15 129

Total 18,018 9404 23,641 51,063

TABLE 2 Baseline characteristics of patients with cutaneous
reactions

Characteristics Total

No. of Patients 55

Mean (SD) age in years 33.31 (11.07)

Age range 13–62

No. of reported cutaneous reactions 67

Sexa

Male 13 (19.4%)

Female 54 (80.6%)

Nationalitya

Omani 60 (89.5%)

Non-Omani 7 (10.4%)

Age groups in yearsa

12–18 5 (9.1%)

19–44 43 (78.2%)

45 and above 7 (12.7%)

Medical historya

Atopyb 6 (8.9%)

Urticaria 3 (4.5%)

History of allergy to drugs/vaccines 2 (3.0%)

Abbreviation: SD, standard deviation.
aThese data are based on the number of total cutaneous reactions.
bAtopy includes all patients with atopic dermatitis, asthma, allergic

Rhinitis, and allergic conjunctivitis.
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4 | DISCUSSION

In this study, we described the incidence and various presentations of

cutaneous adverse reactions reported post vaccination with three

COVID-19 vaccines (two viral vector vaccines and one mRNA vac-

cine). We divided these reactions into three major categories: local

site injection reactions, new onset rash, and flare up of pre-existing

dermatological conditions. To the best of our knowledge, this is the

first study that describes cutaneous adverse reactions reported post

COVID-19 vaccines in Oman and one of the few studies conducted in

the Middle East.

In contrast to the initial studies and articles that were published

on the COVID-19 vaccine side effects, which were based on registries

or self-reported surveys,9,10,12,13 all cases of cutaneous reactions in

this study were evaluated prospectively by physicians; 71.4% of the

cutaneous reactions were diagnosed by dermatologists to avoid mis-

diagnosis. Also, a more representative sample of the general popula-

tion was included compared to initial researches that focused mainly

on healthcare workers and older individuals.

We found that the incidence of reporting these adverse cutane-

ous reactions among the general population was only 0.11%, indicat-

ing that these reactions are not common. This finding is consistent

with other publications.10 However; a higher incidence reaching 1.9%

after the first dose of mRNA COVID-19 vaccine was reported by

another study conducted mainly on healthcare workers using self-

reported surveys.12

Similar to the study by McMahon et al.9 and Catala et al.,14 we

found that the reporting of cutaneous side effects post COVID-19

vaccination was higher in females (82.8%), supporting the fact that

the response to vaccines differs between sexes and that women

TABLE 3 Cutaneous reactions reported after the different types of vaccines with their mean time of onset

Cutaneous reactions

Mean onset (SD)a

(in days)

Pfizer

(n = 60)

AstraZeneca

(n = 6)

Sputnik

(n = 1)

Total

(n = 67)

Local site injection reaction 1.0 (0.0) 2 (3.0%) 0 (0.0%) 0 (0.0%) 2 (3.0%)

New onset rash

Urticaria with/without angioedema 11(16.4%)

<24 h > 4 h 4 (6.0%) 1 (1.5.0%) 0 (0.0%)

>24 h 7.5 (7.8) 6 (8.9%) 0 (0.0%) 0 (0.0%)

Generalized pruritus 4.2 (5.1) 9 (13.4%) 1 (1.5%) 0 (0.0%) 10 (14.9%)

Maculopapular 7.9 (8.7) 4 (6.0%) 2 (3.0%) 1 (1.5%) 7 (10.4%)

Eczematous dermatitis 13.3 (10.3) 2 (50.0%) 2 (50.0%) 0 (0.0%) 4 (6.0%)

Non-specific erythematous swelling of upper

body

2.3 (1.5) 4 (6.0%) 0 (0.0%) 0 (0.0%) 4 (6.0%)

Herpes zoster 11.3 (9.6) 3 (4.5%) 0 (0.0%) 0 (0.0%) 3 (4.5%)

Pityriasis rosea like eruption 12.0 (1.4) 2 (3.0%) 0 (0.0%) 0 (0.0%) 2 (3.0%)

Papulopustular rash 6.5 (6.4) 2 (3.0%) 0 (0.0%) 0 (0.0%) 2 (3.0%)

Nonspecific tender axillary swelling 2.5 (2.1) 2 (3.0%) 0 (0.0%) 0 (0.0%) 2 (3.0%)

Purpura/ecchymosis 4.5 (3.5) 2 (3.0%) 0 (0.0%) 0 (0.0%) 2 (3.0%)

Excessive hair shedding 21.0 (�) 1 (1.5%) 0 (0.0%) 0 (0.0%) 1 (1.5%)

Cherry angioma like eruption 4.0 (�) 1 (1.5%) 0 (0.0%) 0 (0.0%) 1 (1.5%)

Erythromelalgia 2.0 (�) 1 (1.5%) 0 (0.0%) 0 (0.0%) 1 (1.5%)

Keratolysis exfoliativa 2.0 (�) 1 (1.5%) 0 (0.0%) 0 (0.0%) 1 (1.5%)

Aphthous ulcers 2.0 (�) 1 (1.5%) 0 (0.0%) 0 (0.0%) 1 (1.5%)

Angular cheilitis 1.0 (�) 1 (1.5%) 0 (0.0%) 0 (0.0%) 1 (1.5%)

Non-specific scaly erythematous plaques 14.0 (�) 1 (1.5%) 0 (0.0%) 0 (0.0%) 1 (1.5%)

Flare up of pre-existing dermatological condition

Acne vulgaris 9.8 (5.1) 4 (6.0%) 0 (0.0%) 0 (0.0%) 4 (6.0%)

Psoriasis 17.7 (6.4) 3 (4.5%) 0 (0.0%) 0 (0.0%) 3 (4.5%)

Herpes simplex 12.0 (�) 1 (1.5%) 0 (0.0%) 0 (0.0%) 1 (1.5%)

Lichen planus 10.0 (�) 1 (1.5%) 0 (0.0%) 0 (0.0%) 1 (1.5%)

Pemphigus foliaceus 2.0 (�) 1 (1.5%) 0 (0.0%) 0 (0.0%) 1 (1.5%)

Pompholyx 7.0 (�) 1 (1.5%) 0 (0.0%) 0 (0.0%) 1 (1.5%)

Abbreviation: SD, standard deviation.
aMean onset is measured in days unless otherwise specified.
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exhibit a stronger immune response to vaccines leading to more

frequent side effects.15,16 Another study conducted in Oman by Al

Ghafri et al. showed that reporting at least one adverse effect post-

COVID-19 vaccination was also higher in females.17

In our study, we noticed that most reactions were reported in

Omanis compared to non-Omanis. This can be explained by the fact

that government health care services are free for Omani nationalities

compared to non-Omanis who may not seek medical advice for mild

to moderate complaints because of financial issues.

Reactions were more frequent (78.2%) in the 19- to 44-year-old

age group. This may be attributed to a reporting bias or actual differ-

ence, as 67.7% of vaccinated individuals at the time of the study were

in this age group, and studies have shown that reactogenicity to

COVID-19 vaccine was higher in younger individuals since their

immunity boosts a faster and stronger immune response to vaccines

compared to older individuals.18

Most of the reactions observed in our study occurred after the

first vaccine dose (61.2%) compared to the second dose (38.8%).

Interestingly, all three patients who reported reactions after both

doses developed generalized pruritus after their second dose that was

managed symptomatically. This observation could be reassuring to

patients who reacted to their first dose of the vaccine regarding their

subsequent doses, as there were no reports of anaphylaxis or other

serious adverse effects.9

Although the literature review revealed that local injection site

reactions are the most common cutaneous adverse reactions to all

COVID-19 vaccines, we reported a lower incidence of local site injec-

tion reactions (3%) compared to similar studies.9,14,19 Hence, we

assume there is under reporting of local injection side effects in our

study population as most patients may not seek medical advice for

these reactions which appear harmless and can be managed by simple

analgesia and cold compress. In addition, we excluded the localized

pain and tenderness at injection site from the beginning of the study,

which also led to this lower incidence compared to other published

reports.

The most common reaction in our study was urticaria with/

without angioedema [n = 11(16.4%)], of which five cases were

reported within 24 h, and the remaining six cases were reported after

24 h, with a mean time of onset of 7.5 days. Generalized pruritus

[n = 10 (14.9%)] and maculopapular rash [n = 7 (10.4%)] were also

frequent in the new rash category with a mean time of onset of 4.2

and 7.9 days after vaccination. Interestingly, we had one female

patient who reported itchy cherry angioma like eruptions on day

4 post vaccination, which is rarely reported. Mohta et al.20 reported

five cases of healthcare workers who developed similar eruptive pseu-

doangiomatosis after the Covishield™ vaccination. The most probable

explanation is that this reaction was mediated by the immunological

response to the viral component of the vaccine itself as it has been

reported after SARS-CoV-2 (COVID-19) infection as well.21 Another

rare case observed in our study was that of a middle-aged female

patient who developed immune mediated thrombocytopenia (ITP)

1 week after her second dose of the Pfizer vaccine; her platelet count

reached 14 � 109/L. Similar cases of ITP were also described within

2 weeks of vaccination with the Pfizer and Moderna vaccine, which

may suggest a causal link between ITP and COVID-19 vaccines.22

In a recent study from Kuwait by Al Mutairi et al.,23 an increase in

the number of herpes zoster cases was noted following COVID-19

infection and vaccination. This increased vulnerability to herpes zoster

virus was speculated to be caused by a decrease in the absolute lym-

phocyte count and the immune dysregulation that occurs following

COVID-19 infection and vaccination. Similarly, we reported 4.5% of

new herpes zoster cases after Pfizer vaccinations in our study popula-

tion. Furthermore, this vaccine-mediated immunomodulation has been

shown to activate other viruses like human herpesvirus 6 and 7, and

F IGURE 1 Photographs of some of the reported cutaneous side effects. (A) local injection site reaction with tender erythematic plaque and
blisters, (B) urticarial wheals, (C) morbilliform rash coalescing together involving mainly upper limbs, (D) generalized eczematous dermatitis,
(E) herpes zoster, (F) pityriasis rosea like eruption, (G) papulopustular eruption upper back, and (H) erythromelalgia with exfoliative dermatitis
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Epstein–Barr virus, which may explain the pityriasis rosea like erup-

tions reported.5,9

New onset rashes that were less common in our patients con-

sisted of: nonspecific itchy erythematous swelling of the upper body,

eczematous dermatitis, papulopustular rash, nonspecific tender axil-

lary swelling, excessive hair shedding, erythromelalgia, keratolysis

exfoliativa (hands), aphthous ulcers, dry lips with angular cheilitis, and

nonspecific scaly erythematous plaques (face).

We did not report any cases of anaphylactic reactions or immedi-

ate hypersensitivity reactions, such as urticaria, angioedema, flushing,

and pruritus, occurring within the first 4 h post vaccination; as defined

by the Centers of Disease Control and Prevention (CDC).24 Past medi-

cal history of atopy, urticarial, and allergy to drugs or vaccine were

present in 8.9%, 4.5%, and 3% of our study population respectively,

however, these conditions are not considered contraindications for

the vaccine as per the CDC guidelines.

We also observed the worsening or flare up of different pre-

existing skin conditions including acne, psoriasis, herpes simplex, pem-

phigus foliaceus, and pompholyx. Similar findings were also described

in the literature.9,14,19

Notably, none of our patients required hospitalization for man-

agement of their side effects except for the one who was diagnosed

with ITP.

One of the major limitations of this study is that some individuals

may not seek medical advice for minor complaints, especially local site

reactions, and others may seek medical advice outside the Al Buraimi

Governorate. This may lead to an underestimation of the actual inci-

dence of cutaneous adverse reactions reported. In addition, a compar-

ison between the different available vaccines and the reported

cutaneous reactions was not possible as there was no equal distribu-

tion of the four available vaccines. Therefore, it was anticipated that

the Pfizer group would experience more side effects since it was the

most widely used vaccine at the time of the study.

5 | CONCLUSION

Generally, we reported a wide spectrum of cutaneous reactions post

COVID-19 vaccination, however, their incidence is regarded as low

and most of them resolve with symptomatic management. Notably,

most cutaneous reactions occurred after the first dose, but none were

considered contraindications for subsequent doses. Nonetheless,

healthcare workers should be aware of the miscellaneous presenta-

tions of these side effects, which will help in their early detection and

proper management. In addition, we encourage the documentation of

these vaccine- related side effects, which can aid in the overall safety

data collection of the current COVID-19 vaccines available in the

world.

AUTHOR CONTRIBUTIONS

The authors confirm contribution to the study as follows: study con-

ception and design: Amal Al Salmi, Maryam Al Khamisani, Abdullah Al

Shibli; data collection: Amal Al Salmi, Maryam Al Khamisani, Abdullah

Al Shibli, Shahira Al Maqbali; data management and analysis: Amal Al

Salmi, Maryam Al Khamisani, Abdullah Al Shibli; interpretation of

results: Amal Al Salmi; draft manuscript preparation and writing: Amal Al

Salmi; critical reviewing with intellectual input: Amal Al Salmi, Shahira Al

Maqbali. All authors have read and approved the final version of the

manuscript.

ACKNOWLEDGMENTS

The authors would like to express our special thanks to the following

doctors working in Al Buraimi Governorate for their contributions in

facilitating the data collection: Ahmed Al Kalbani-Director of primary

health care, Maryam Al Balushi- Head of the Department of Health

Programs and Technical Support in private health establishments,

Sherry Ann Aquino—Medical Officer In Charge (MOIC) of Wadi Al

Hyool health center, Megdad Faisal—MOIC of Fayadh health center,

Khaloud Al Saadi MOIC of Mahadha health center.

CONFLICT OF INTERESTS

The authors have no conflict of interest to declare.

DATA AVAILABILITY STATEMENT

The data that support the findings of this study are available on

request from the corresponding author. The data are not publicly

available due to privacy or ethical restrictions.

ORCID

Amal Al Salmi https://orcid.org/0000-0001-5913-5282

Maryam Al Khamisani https://orcid.org/0000-0002-3534-1994

Abdullah Al Shibli https://orcid.org/0000-0003-3706-0974

Shahira Al Maqbali https://orcid.org/0000-0002-8971-5242

REFERENCES

1. Phelan AL, Katz R, Gostin LO. The novel coronavirus originating in

Wuhan, China: challenges for global health governance. JAMA. 2020;

323:709-710.

2. Rice S, Ferree S, Mesinkovska N, Kourosh A. The art of prevention:

COVID-19 vaccine preparedness for the dermatologist. Int J Women's

Dermatol. 2021;7(2):209-212. doi:10.1016/j.ijwd.2021.01.007

3. Vaccaro M, Bertino L, Squeri R, et al. Early atypical injection-site reac-

tions to COVID-19 vaccine: a case series. J Eur Acad Dermatol Vener-

eol. 2022;36:e24-e26. doi:10.1111/jdv.17683

4. Blumenthal KG, Freeman EE, Saff RR. Delayed large local reactions to

mRNA-1273 vaccine against SARS-CoV-2. N Engl J Med. 2021;

384(13):1273-1277. doi:10.1056/nejmc2102131

5. Shin SH, Hong JK, Hong SA, Li K, Yoo KH. Pityriasis Rosea shortly

after mRNA-1273 COVID-19 vaccination. Int J Infect Dis. 2022;114:

88-89. doi:10.1016/j.ijid.2021.10.055

6. Pileri A, Guglielmo A, Raone B, Patrizi A. Chilblain lesions after

COVID-19 mRNA vaccine. Br J Dermatol. 2021;185:1. doi:10.1111/

bjd.20060

7. Guzmán-Pérez L, Puerta-Peña M, Falkenhain-L�opez D, et al. Small-

vessel vasculitis following Oxford-AstraZeneca vaccination against

SARS-CoV-2. J Eur Acad Dermatol Venereol. 2021;35:e741-e743.

8. Bogdanov G, Bogdanov I, Kazandjieva J, Tsankov N. Cutaneous

adverse effects of the available COVID-19 vaccines. Clin Dermatol.

2021;39(3):523-531. doi:10.1016/j.clindermatol.2021.04.001

9. McMahon D, Amerson E, Rosenbach M, et al. Cutaneous reactions

reported after Moderna and Pfizer COVID-19 vaccination: a registry-

6 of 7 AL SALMI ET AL.

https://orcid.org/0000-0001-5913-5282
https://orcid.org/0000-0001-5913-5282
https://orcid.org/0000-0002-3534-1994
https://orcid.org/0000-0002-3534-1994
https://orcid.org/0000-0003-3706-0974
https://orcid.org/0000-0003-3706-0974
https://orcid.org/0000-0002-8971-5242
https://orcid.org/0000-0002-8971-5242
info:doi/10.1016/j.ijwd.2021.01.007
info:doi/10.1111/jdv.17683
info:doi/10.1056/nejmc2102131
info:doi/10.1016/j.ijid.2021.10.055
info:doi/10.1111/bjd.20060
info:doi/10.1111/bjd.20060
info:doi/10.1016/j.clindermatol.2021.04.001


based study of 414 cases. J Am Acad Dermatol. 2021;85(1):46-55. doi:

10.1016/j.jaad.2021.03.092

10. Farinazzo E, Ponis G, Zelin E, et al. Cutaneous adverse reactions after

m-RNA COVID-19 vaccine: early reports from Northeast Italy. J Eur

Acad Dermatol Venereol. 2021;35(9):e548-e551. doi:10.1111/jdv.17343

11. Ministry of Health, Oman. Adverse events following vaccinations-

COVID-19 Vaccines manual. Directorate General of Disease Surveil-

lance & Control, Department of Communicable Diseases control;

2021 Annexure-4.

12. Robinson LB, Fu X, Hashimoto D, et al. Incidence of cutaneous reac-

tions after messenger RNA COVID-19 vaccines. JAMA Dermatol.

2021;157(8):1000-1002. doi:10.1001/jamadermatol.2021.2114

13. Pourani MR, Shahidi Dadras M, Salari M, Diab R, Namazi N,

Abdollahimajd F. Cutaneous adverse events related to COVID-19

vaccines: a crosssectional questionnaire-based study of 867 patients.

Dermatol Ther. 2021;35(2):e15223. doi:10.1111/dth.15223

14. Català A, Muñoz-Santos C, Galván-Casas C, et al. Cutaneous reac-

tions after SARS-CoV-2 vaccination: a cross-sectional Spanish nation-

wide study of 405 cases. Br J Dermatol. 2022;186(1):142-152.

15. McCartney PR. Sex-based vaccine response in the context of COVID-

19. J Obstet Gynecol Neonatal Nurs. 2020;49:405-408. doi:10.1016/j.

jogn.2020.08.001

16. Fischinger S, Boudreau CM, Butler AL, Streeck H, Alter G. Sex differ-

ences in vaccine-induced humoral immunity. Semin Immunopathol.

2019;41:239-249. doi:10.1007/s00281-018-0726-5

17. Al Ghafri TS, Al Balushi L, Al Balushi Z, et al. Reporting at least one

adverse effect post-COVID-19 vaccination from primary health Care

in Muscat. Cureus. 2021;13(8):e17055. doi:10.7759/cureus.17055

18. Menni C, Klaser K, May A, et al. Vaccine side-effects and SARS-

CoV-2 infection after vaccination in users of the COVID symptom

study app in the UK: a prospective observational study. Lancet Infect

Dis. 2021;21(7):939-949.

19. Niebel D, Novak N, Wilhelmi J, et al. Cutaneous adverse reactions to

COVID-19 vaccines: insights from an Immuno-dermatological per-

spective. Vaccine. 2021;9(9):944. doi:10.3390/vaccines9090944

20. Mohta A, Jain S, Mehta R, Arora A. Development of eruptive pseu-

doangiomatosis following COVID-19 immunization – apropos of

5 cases. J Eur Acad Dermatol Venereol. 2021;35(11):e722-e725. doi:

10.1111/jdv.17499

21. Bouaziz J, Duong T, Jachiet M, et al. Vascular skin symptoms in

COVID-19: a French observational study. J Eur Acad Dermatol Vener-

eol. 2020;34(9):e451-e452. doi:10.1111/jdv.16544

22. Lee EJ, Cines DB, Gernsheimer T, et al. Thrombocytopenia following

Pfizer and Moderna SARS-CoV-2 vaccination. Am J Hematol. 2021;

96(5):534-537. doi:10.1002/ajh.26132

23. Almutairi N, Almutairi A, Almazyad M, Alwazzan S. Herpes zoster in

the era of COVID 19: a prospective observational study to probe the

association of herpes zoster with COVID 19 infection and vaccina-

tion. Dermatol Ther. 2022;35(7):e15521. doi:10.1111/dth.15521

24. Interim Clinical Considerations for Use of mRNA COVID-19 Vaccines

Currently Authorized in the United States Centers for Disease Con-

trol and Prevention. 2022. https://www.cdc.gov/vaccines/covid-19/

clinical-considerations/covid-19-vaccines-us.html. Accessed 11 May,

2022.

How to cite this article: Al Salmi A, Al Khamisani M, Al

Shibli A, Al Maqbali S. Adverse cutaneous reactions reported

post COVID-19 vaccination in Al Buraimi governorate,

Sultanate of Oman. Dermatologic Therapy. 2022;e15820.

doi:10.1111/dth.15820

AL SALMI ET AL. 7 of 7

info:doi/10.1016/j.jaad.2021.03.092
info:doi/10.1111/jdv.17343
info:doi/10.1001/jamadermatol.2021.2114
info:doi/10.1111/dth.15223
info:doi/10.1016/j.jogn.2020.08.001
info:doi/10.1016/j.jogn.2020.08.001
info:doi/10.1007/s00281-018-0726-5
info:doi/10.7759/cureus.17055
info:doi/10.3390/vaccines9090944
info:doi/10.1111/jdv.17499
info:doi/10.1111/jdv.16544
info:doi/10.1002/ajh.26132
info:doi/10.1111/dth.15521
https://www.cdc.gov/vaccines/covid-19/clinical-considerations/covid-19-vaccines-us.html
https://www.cdc.gov/vaccines/covid-19/clinical-considerations/covid-19-vaccines-us.html
info:doi/10.1111/dth.15820

	Adverse cutaneous reactions reported post COVID-19 vaccination in Al Buraimi governorate, Sultanate of Oman
	1  INTRODUCTION
	2  MATERIALS AND METHODS
	3  RESULTS
	4  DISCUSSION
	5  CONCLUSION
	AUTHOR CONTRIBUTIONS
	ACKNOWLEDGMENTS
	CONFLICT OF INTERESTS
	DATA AVAILABILITY STATEMENT

	REFERENCES


