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Abstract

The coronavirus vaccine was developed to help overcome the COVID-19 crisis. This

study aimed to identify the cutaneous side effects secondary to Pfizer-BioNTech and

Oxford-AstraZeneca COVID-19 vaccines in the general population of Saudi Arabia

and to list the risk factors for the development of cutaneous side effects. This cross-

sectional study was conducted in 2021, self-administered surveys were distributed

electronically through social media, and telephonic interviews were conducted with a

sample size of 1000 participants. Data analysis was performed using Statistical Pack-

age for the Social Sciences. A total of 1021 patients (229 male and 722 female) aged

12 years or older were included. While 833 participants were medically free, 188 had

chronic illnesses. While 802 participants were not taking any medications, 219 were

taking medications regularly. Oxford-Astra Zeneca and Pfizer BioNTech vaccines were

administered to 319 and 702 participants, respectively. One-hundred and twenty-five

participants previously had COVID-19 infection and 407 were exposed to a PCR posi-

tive case of COVID. Six hundred and fifty-nine patients (64.5%) reported experiencing

injection site reactions: 606 (59.4%) had injection site pain, 168 (16.5%) had injection

site swelling, and 107 (10.5%) had injection site redness. Only 51 patients (5%) experi-

enced cutaneous side effects after injection. A significant association was found

between chronic illnesses and cutaneous side effects post-vaccine (9% vs. 4.1%;

p value = 0.005). Patients on medications showed a higher rate of symptoms (8.2%

vs. 4.1%; p value = 0.005). Age, gender, vaccine types, and history of COVID-19

infection were not significantly associated with cutaneous side effects post-vaccine.
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1 | INTRODUCTION

In December of 2019 the world reported the first known case of the

coronavirus disease (COVID-19) (caused by the SARS-CoV-2 virus) in

Wuhan city, China,1 which was the start of a new pandemic that took

many human lives. COVID-19 is contagious in nature, which partially

explains its rapid spread globally. To overcome this pandemic crisis, a

vaccine for COVID-19 was developed in December of 2020.2 Clinical

Received: 2 February 2022 Revised: 23 March 2022 Accepted: 7 March 2022

DOI: 10.1111/dth.15452

Dermatologic Therapy. 2022;35:e15452. wileyonlinelibrary.com/journal/dth © 2022 Wiley Periodicals LLC. 1 of 7

https://doi.org/10.1111/dth.15452

https://orcid.org/0000-0002-2257-4836
mailto:aebukhari@imamu.edu.sa
http://wileyonlinelibrary.com/journal/dth
https://doi.org/10.1111/dth.15452


trials of the Pfizer–BioNTech COVID-19 vaccine began in April of

2020; by November of 2020, the vaccine entered Phase III clinical tri-

als.3 Studies for the Oxford–AstraZeneca COVID-19 vaccine were

carried out in 2020, and on December 30, 2020, the vaccine was first

approved for use in the UK vaccination program.4

A total of four vaccines have been approved in Saudi Arabia so

far, these include the Pfizer-BioNTech, Moderna, Oxford-

AstraZeneca, and Janssen vaccines.5 Side effects have been listed, but

most of these reports has been distributed by manufacturer-funded

studies that have been observed by third parties and are in agreement

with the parameters set by the drug authorities.6 Thus, there is a

shortage of independent studies on the safety of the vaccines, which

may influence the vaccine acceptance by people and affect the uptake

of the vaccine. To get away from this vicious cycle of the COVID-19

virus and its variants, we have to accelerate the vaccination process.7

Vaccinations are critical for the prevention of infectious diseases;

however, vaccines have side effects, many of which are cutaneous.

Cutaneous adverse events reported in clinical and post-authorization

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 vaccination), are the most frequent

manifestation.8 Less frequent cutaneous reactions have been

described including urticaria, maculopapular or morbilliform rash, pity-

riasis rosea-like rash, chilblain-like lesions, facial dermal filler reactions,

reactivation of varicella-zoster virus, lichen planus, erythema

multiforme, and non-specific hypersensitivity eruptions.9

The objectives of our study are to identify the cutaneous side

effects secondary to the Pfizer-BioNTech and Oxford-AstraZeneca

COVID-19 vaccines among the general population of Saudi Arabia

and to list the risk factors for the development of cutaneous side

effects.

2 | MATERIALS AND METHODS

2.1 | Study design and participants

This cross-sectional study was conducted from June 1, 2021, to

September 30, 2021, to estimate the prevalence of cutaneous side

effects of the COVID-19 vaccine among the general population of

Saudi Arabia. Male and female adults and adolescents aged 12 years

or older who were vaccinated with the Pfizer–BioNTech or

AstraZeneca COVID-19 vaccine in Saudi Arabia were included. Partic-

ipants who did not complete the questionnaire and those who did not

approve the informed consent were excluded.

2.2 | Sampling technique and Instrument

The convenience sampling technique was conducted by a combined

method using self-administered surveys that were distributed elec-

tronically through social media platforms (WhatsApp and Twitter) and

telephonic interviews with a sample size of 1000 participants. The

questionnaire was categorized into four main sections:

(i) demographic data including gender, age, and region; (ii) medical

comorbidities and current medications; (iii) COVID-19-related history,

including vaccination type, date and the number of doses, exposure to

infected cases and previous infection; and (iv) vaccine side effects.

2.3 | Ethical considerations

The study was reviewed and approved by the Ethical Committee of

the Imam Mohammad Ibn Saud Islamic University on June 1, 2021

(Project number: 81-2021). All participants provided informed consent

and were able to decline participation at any stage. The data was kept

confidential with the primary investigator and was used only for the

purposes described in the study objectives. Participants have been

anonymized by numerical listing.

2.4 | Statistical analysis

Data analysis was performed using Statistical Package for the Social

Sciences (SPSS) 23rd version (SPSS Inc, IL). Frequency and percent-

ages were used to display categorical variables. The Chi-square test

was used to assess the presence of an association between categori-

cal variables where the p-value of 0.05 was considered significant.

3 | RESULTS

A total of 1021 participants were included in this study. Table 1 dis-

plays the socio-demographic profile of the participants. Ninety-five

(9.3%) of the participants were 12–18 years old, 886 (86.8%) of the

participants were 19–60 years old, and 40 (3.9%) of the participants

were older than 60 years old. As for the gender, 229 (29.3%) of the

TABLE 1 Demographic characteristics (n = 1021)

Demographical characteristics n %

Age

12–18 years 95 9.30

19–60 years 886 86.80

>60 years 40 3.90

Gender

Male 299 29.30

Female 722 70.70

Region

Central 557 54.60

Eastern 116 11.40

Northern 45 4.40

Southern 85 8.30

Western 218 21.40
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participants were males, and 722 (70.7%) of the participants were

females. As for the region, 557 (54.6%) of the participants were from

the central region, 116 (11.4%) were from the eastern region,

45 (4.4%) were from the northern region, 85 (8.3%) were from the

southern region, and 218 (21.4%) were from the western region.

Table 2 presents the medical history of the participants. About

833 (81.6%) of the participants were medically free, while

188 (18.4%) had a chronic disease. The most commonly observed

chronic diseases were diabetes 53 (5.2%), asthma 52 (5.1%), and

hypertension 41 (4%). As for the medication history, 802 (78.6%) of

the participants were not taking any medication regularly, while

219 (21.4%) of the participants were using some medication regularly.

The most commonly used medication were antidepressants 31 (3%),

antihistamine 29 (2.8%), and antibiotics 24 (2.4%).

Table 3 shows the vaccination and COVID-19 profile of the par-

ticipants. Only 442 (43.3%) of the participants received the second

dose, while 579 (56.7%) did not. 319 (31.2%) of the participants

received Oxford-Astra Zeneca vaccine, while 702 (68.8%) received

Pfizer BioNTech. Only 125 (12.2%) of the participants had a history of

being diagnosed with COVID-19, while 407 (39.9%) of the partici-

pants had a history of being exposed to a PCR-confirmed COVID-

19 case.

Figure 1 demonstrates the incidence of injection site symptoms

post-vaccination. About 659 (64.5%) of the participants reported

experiencing injection site symptoms, while 362 (35.5%) did not

report experiencing injection site symptoms.

Figure 2 illustrates injection site symptoms post-vaccination. Six

hundred and six (59.4%) patients reported experiencing injection site

pain, 168 (16.5%) reported experiencing injection site swelling, and

107 (10.5%) reported experiencing injection site redness. It is worth

mentioning that 499 (48.9%) patients experienced only pain,

98 (9.6%) experienced pain and swelling, and 62 (6.1%) experienced

pain, swelling, and redness.

Figure 3 demonstrates the incidence of cutaneous symptoms

post-vaccination. Fifty-one (5%) patients reported experiencing cuta-

neous manifestation post-vaccination, while 970 (95%) did not report

experiencing cutaneous manifestation.

TABLE 2 Medical history (n = 1021)

Demographical characteristics n %

Medical history

Medically free 833 81.60

Diabetes 53 5.20

Asthma 52 5.10

Hypertension 41 4.00

Cardiac disease 17 1.66

Blood disease 13 1.30

Rheumatoid arthritis 13 1.30

Bone disease 12 1.20

Bowel disease 9 0.90

Cancer 3 0.30

Renal diseases 3 0.30

COPD 1 0.10

Others 38 3.70

Medication history

None 802 78.60

Antidepressants 31 3.00

Antihistamine 29 2.80

Antibiotics 24 2.40

Immunosuppressants 19 1.90

Analgesics 14 1.40

Antiepileptics 4 0.40

Others 127 12.40

TABLE 3 Participants vaccination and COVID-19 profile
(n = 1021)

Question n %

Q1/Have you taken the second dose

Yes 442 43.3

No 579 56.7

Q2/Vaccine type

Oxford-Astra Zeneca 319 31.2

Pfizer BioNTech 702 68.8

Q3/Have you ever been diagnosed with COVID-19

Yes 125 12.2

No 896 87.8

Q4/Have you been exposed to PCR-confirmed COVID-19 cases

Yes 407 39.9

No 614 60.1

F IGURE 1 Incidence of injection site symptoms post-vaccination
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Figure 4 illustrates the cutaneous manifestation post-vaccination.

Twenty-nine (2.8%) reported experiencing maculopapular rash,

12 (1.2%) reported experiencing urticaria, 6 (0.6%) reported

experiencing itching, 4 (0.4%) reported experiencing acne, 3 (0.3%)

reported experiencing angioedema, and 8 (0.8%) reported experienc-

ing other skin manifestations. It is worth mentioning that 41 (4%) had

only one cutaneous manifestation, 9 (0.9%) had two cutaneous mani-

festations, and 1 (0.1%) had three cutaneous manifestations.

Table 4 presents the profile of injection site symptoms and cuta-

neous manifestation post-vaccination. The majority experienced injec-

tion site reaction symptoms for 3 days 348 (52.8%), while a minority

19 (2.9%) experienced the symptoms for more than 1 week and even

a lower number 12 (1.8%) experience the symptoms for more than

1 month. As for the onset of cutaneous symptoms, 21 (41.2%)

reported experiencing symptoms after 1–3 days, 9 (17.6%) reported

experiencing the symptoms within the first week, 6 (11.8%) reported

experiencing the symptoms within the second week, 7 (13.7%)

reported within the third week, and 8 (15.7%) reported within the

fourth week. The duration of these cutaneous symptoms ranged from

1 day to more than 1 month. 15 (29.4%) reported it lasted for more

than 1 week, and 13 (25.5%) reported it lasted for more than 1 month.

As for the affected site in participants who experienced rash, urticaria,

or angioedema, 14 (36.8%) reported it was on the chest/trunk,

3 (7.9%) reported it was on the face, 10 (26.3%) reported it was on

the lower limb, and 11 (28.9%) reported it was on the upper limb.

Table 5 shows the factors associated with the incidence of cuta-

neous manifestation post-vaccination. A significant association is

found between having a chronic disease and the incidence of cutane-

ous manifestations post-vaccination (p = 0.005). It is observed that

those with chronic diseases had a notably higher rate of developing

cutaneous reactions post-vaccination, compared to those who were

medically free (9% vs. 4.1%). Moreover, regular use of medication is

also significantly associated with the incidence of cutaneous reactions

post-vaccination (p = 0.013). It is noted that regular use of medication

had a notably higher rate of cutaneous reactions compared to those

who were not using any medication regularly (8.2% vs. 4.1%). Age,

gender, region, vaccine type, a history of COVID-19 are all not signifi-

cantly associated with the incidence of cutaneous manifestation post-

vaccination.

4 | DISCUSSION

As of January 28, 2022, COVID-19 has infected more than 364 million

people and taken more than 5.6 million lives.10 Vaccination, which is

the cornerstone to contain such a global pandemic, was available as

early as December of 2020, and soon afterward, several vaccine types

have been made available. In Saudi Arabia, vaccines were available by

the end of December of 2020. The two vaccines that were approved

the earliest were the Pfizer-BioNTech and Oxford-AstraZeneca vac-

cines, which have been evaluated in this study for cutaneous side

effects.

The most common cutaneous adverse reactions reported in the

clinical trial for the Pfizer-BioNTech included erythema, swelling, and

pain. No serious side effects were reported.3 In the clinical trial for

the Oxford-AstraZeneca vaccine, erythema, swelling, tenderness, pain,

induration as well as pruritus were reported. One case each of

F IGURE 2 Injection site symptoms post-vaccination

F IGURE 3 Incidence of cutaneous manifestations post-
vaccination
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psoriasis, vitiligo, Raynaud phenomenon, and severe cellulitis were

reported.4

Several cutaneous reactions have been reported after COVID-19

vaccination such as injection site reaction, exanthematous rash, urti-

caria, vesicular eruption, chilblain-like lesions, erythromelalgia,

angioedema, erythema multiforme-like lesion, and zoster.9,11–13 Simi-

lar results were found in our local registry. However, our study found

a lower incidence of cutaneous adverse reactions affecting only 5% of

the population that could either be explained by the separate calcula-

tion of injection site reactions including pain, swelling, and redness

from other cutaneous reactions or by the fact that there was an actual

lower incidence in the Saudi population. Additionally, we found that

0.6%, 0.4%, and 0.3% reported persistent generalized itching, acne

eruption, and angioedema, respectively, post-vaccination. Anaphylaxis

was not reported in our study, but with urticaria, angioedema, and

generalized pruritus being reported, health care providers must pay

meticulous attention to the possibility of immediate hypersensitivity

reactions in the form of anaphylaxis. Other skin conditions affected

0.8% of our sample; these included one case each of generalized

xerosis and generalized macular purpura, and two cases of exacer-

bated atopic dermatitis, exacerbated psoriasis, and herpes zoster.

Klugar et al.13 studied the side effects of specific COVID-19 vac-

cines available among health care workers in Germany. This study

concluded that mRNA-based vaccines are associated with a higher

prevalence of local side effects, while viral vector-based vaccines are

associated with a higher prevalence of systemic side effects. Female

and younger age groups were more prone to side effects of both vac-

cines. However, our data suggest that age, gender, and vaccine type

are not significantly associated with cutaneous adverse events post-

vaccination.

Ahsan et al.14 conducted a cross-sectional survey on health care

professionals in the Jazan province of Saudi Arabia to evaluate post-

vaccination adverse events. It was found that 35.9% of participants

who were on regular medications developed vaccine-related side

F IGURE 4 Cutaneous manifestations post-vaccination

TABLE 4 Profile of injection site symptoms and cutaneous
manifestations post-vaccination

Question n %

Injection site symptoms post-vaccination profile (n = 659)

Duration of injection site symptoms

1 day 125 19

3 days 348 52.8

5 days 85 12.9

1 week 70 10.6

>1 week 19 2.9

>1 month 12 1.8

Cutaneous manifestations post-vaccination profile (n = 51)

Q1/When did the skin symptoms emerge?

1–3 days after vaccination 21 41.2

During 1st week after vaccination 9 17.6

During 2nd week after vaccination 6 11.8

During 3rd week after vaccination 7 13.7

During 4th week after vaccination 8 15.7

Q2/Duration of skin symptoms

1 day 1 2

3 days 9 17.6

5 days 4 7.8

1 week 9 17.6

>1 week 15 29.4

>1 month 13 25.5

Q3/In the case of rash, urticaria, or angioedema, please select the

affected site

Chest/trunk 14 36.8

Face 3 7.9

Lower limb 10 26.3

Upper limb 11 28.9

BUKHARI ET AL. 5 of 7



effects. A similar observation is found in our study where 8.2% of par-

ticipants on chronic medication developed cutaneous adverse events

post-vaccination, compared to 4.1% among participants who were not

taking any medications. Unlike Ahsan et al., our study found a signifi-

cant association between the history of chronic diseases and inci-

dence of adverse cutaneous reactions (9%) compared to 4.1% in

medically free individuals.

Limitations of our study include the possibility of morphologic

misclassification as well as a lack of clear evaluation of the recurrence

of adverse cutaneous events after the second dose.

Awareness of the cutaneous adverse reactions to COVID-19 vac-

cines can help health care providers to identify and manage these

conditions This analysis is reassuring to dermatologists counseling

their patients about the safety of COVID-19 vaccinations and its

unlikely impact on their skin conditions. Further evaluation of newly

approved vaccines, evaluation in the pediatric population, and recur-

rence of adverse events after second and third doses, will all help in

better scientific understanding of the COVID-19 vaccinations and

their safety. Such knowledge will promote public health, awareness,

and the acceptance of vaccination programs worldwide.

5 | CONCLUSION

We report a spectrum of cutaneous reactions to Pfizer BioNTech

(BNT162b2) and Oxford-AstraZeneca COVID-19 vaccines. Injection

site reaction was observed in 64.5% of the patients. The prevalence

of cutaneous reactions was 5% in the Saudi population. Chronic dis-

eases history is associated with a notable higher occurrence (9%

vs. 4.1%). In addition, people on chronic medications were two times

more prone to develop cutaneous reactions (8.2% vs. 4.1%). Unlike

other studies, we did not find a difference in occurrence between the

different types of vaccines evaluated. Age and gender were not signif-

icantly associated with incidence. Further larger-scale studies are

required to assess other newly approved vaccines as well as the

effects on the pediatric population.
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TABLE 5 Factors associated with the prevalence of cutaneous
manifestations post-vaccination

Factor

Experienced cutaneous

manifestations
post-vaccination

p-valueYes No

Age 0.071

12–18 years 1 (1.1%) 94 (98.9%)

19–60 years 46 (5.2%) 840 (94.8%)

>60 years 4 (10%) 36 (90%)

Gender 0.119

Male 10 (3.3%) 289 (96.7%)

Female 41 (5.7%) 681 (94.3%)

Region 0.296

Central 26 (4.7%) 531 (95.3%)

Eastern 5 (4.3%) 111 (95.7%)

Northern 0 (0%) 45 (100%)

Southern 7 (8.2%) 78 (91.8%)

Western 13 (6%) 205 (94%)

Medical history 0.005*

Medically free 34 (4.1%) 799 (95.9%)

Have chronic disease 17 (9%) 171 (91%)

Medication history 0.013*

Not using any medication 33 (4.1%) 769 (95.9%)

Have history of chronic

medication use

18 (8.2%) 201 (91.8%)

Vaccine type 0.772

Oxford-Astra Zeneca 15 (4.7%) 304 (95.3%)

Pfizer BioNTech 36 (5.1%) 666 (94.9%)

Have you ever been

diagnosed with

COVID-19

0.915

Yes 6 (4.8%) 119 (95.2%)

No 45 (5%) 851 (95%)

*Significant at level 0.05.
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