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Purpose: After the emergence of the pandemic caused by the COVID-19 virus, vac-

identify dermatological reactions developing after the COVID-19 vaccines adminis-

role in their development.

Materials and Methods: The study included patients aged >18years, who presented
to 13 different dermatology clinics in Turkey between July 2021 and September
2021 after developing dermatological reactions following the administration of the
COVID-19 vaccine. After providing written consent, the patients were asked to
complete a standard survey including questions related to age, gender, occupation,
comorbidities, the regular medication used, the onset of cutaneous reactions after

vaccination, and localization of reactions. Dermatological reactions were categorized
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according to whether they developed after the first or second dose of the vaccine or
whether they occurred after the inactivated or messenger RNA (mRNA) vaccine. The
relationship between dermatological reactions and some variables such as gender and
comorbidities was also evaluated.

Results: A total of 269 patients [116 women (43.1%), 153 men (56.9%)] were included
in the study. It was observed that the dermatological diseases and reactions that most
frequently developed after vaccination were urticaria (25.7%), herpes zoster (24.9%),
maculopapular eruption (12.3%), and pityriasis rosea (4.5%). The rate of dermatologi-
cal reactions was 60.6% after the administration of the mRNA vaccine and 39.4%
after that of the inactivated vaccine. There was a statistically significantly higher num-
ber of reactions among the patients that received the mRNA vaccine (p = 0.001).
Conclusion: The most common reactions in our sample were urticaria, herpes zoster,
and maculopapular eruption. Physicians should know the dermatological side effects

of COVID-19 vaccines and their clinical features.

Joihy WiILEY-

KEYWORDS

1 | INTRODUCTION

In December 2019, a large number of unexplained and fatal pneu-
monia cases emerged in Wuhan. The disease caused by the SARS-
CoV-2 virus, which is the agent isolated from the lower respiratory
tract of infected patients, was named as coronavirus disease. The
virus quickly spread across the world, causing a large number of
deaths. In March 2020, the World Health Organization declared the
disease a pandemic.'?

The coronavirus disease has a high rate of mortality, especially
in elderly people and those with comorbidities. In order to prevent
the spread of the virus and minimize associated negative effects,
vaccine studies were started promptly. The results of the phase
3 study of the German-origin Pfizer-BioNTech messenger RNA
(mRNA) vaccine were finally presented to the U.S. Food and Drug
Administration, which granted emergency use permission for this
vaccine to be used in healthcare workers and high-risk patients in
December 2020.% For the inactivated Sinovac vaccine, phase 1/2
studies were carried out in China, and phase 3 studies were initiated
in Brazil, Indonesia, Turkey, and China after receiving approval from
the Chinese National Medical Products Administration to conduct
human clinical trials in April 2020. In October, the inactivated vac-
cine was approved for use in high-risk individuals.* In Turkey, the
Sinovac vaccine started to be administered as of January 2021 and
the mRNA BioNTech vaccine as of March 2021.

With the implementation of COVID-19 vaccines across the
world, various dermatological diseases related to these vaccines,
such as post-vaccine urticaria, herpes zoster, radiation recall phe-
nomenon, and Steven Johnson syndrome, have been reported.s'8
New reports on the side effects of vaccines continue to be published
every day, and it is expected that there will be more reports on this
fairly new vaccine application in the coming period.

COVID-19, reactions, vaccine

In this study, our aim was to determine dermatological reactions
due to the COVID-19 vaccines administered in Turkey, their onset
and clinical features, and risk factors that may play a role in their

development.

2 | MATERIAL AND METHODS

This cross-sectional observational study included patients aged
>18years, who presented to 13 different dermatology clinics
in Turkey between July 2021 and September 2021 after devel-
oping dermatological reactions following the administration
of the COVID-19 vaccine. After providing informed consent,
the patients were asked to complete a standard survey includ-
ing questions related to age, gender, occupation, comorbidities,
regular medications used, onset of cutaneous symptoms after
vaccination, localization of reactions, type of vaccine adminis-
tered applied, whether there was any symptom, whether they ex-
perienced a similar health problem before, and they had a history
of COVID-19. The patients were followed up, and for each pa-
tient, it was noted how many days it took for cutaneous symptoms
to regress.

The frequency and type of dermatological reactions were
evaluated according to gender, age being 250 or<5O0years,
presence of comorbidities, presence of regular medication use,
presence of allergic dermatological diseases, and body mass
index (BMI) being 230 or < 30. Patients who were infected with
COVID-19 despite receiving the COVID-19 vaccine, those with
an active infection, and those under the age of 18years were
excluded from the study. The study was approved by the medi-
cal ethics committee of the Clinical Ethics Committee (approval
number: 24/06/2021-201).
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Statistical analysis

SPSS v. 15.0 for Windows was used for statistical analyses.

Descriptive statistics were presented as numbers and percentages

Variable

Age (years)
Age group

Gender

Obesity

Smoking status

Alcohol consumption

Allergic disease

Egg allergy

Type of allergic disease

History of
dermatological
disease

Previous vaccine

reaction

Type and dose of
vaccine administered

Dermatological reaction
at first dose

Similar previous
complaint

Mean + Standard
Error (Min-Max)

50+1.0(18-91)
<19years, young

19-35years, young
adult

36-65years, adult
>65years, elderly
Female

Male

Absent, BMI <30
Present, BMI 230
Non-smoker
Smoker

Absent

Present

Absent

Present

Absent

Present

Atopic dermatitis
Asthma

Allergic rhinitis
Allergic conjunctivitis
Drug allergy
Urticaria

Other

Total

Absent

Present

Absent

Present

First Sinovac dose
Second Sinovac dose
First BioNTech dose

Second BioNTech
dose

Total
Absent
Present
Not known
Absent

Present

for categorical variables, and mean, standard deviation, minimum,

maximum, and median values for numerical variables. Rates in inde-

pendent groups were compared with the chi-square test. The statis-

tical alpha significance level was accepted as p<0.05.

Number

269
4
54

144
67
116
153
217
52
208
61
249
20
216
53
266

15
18

10

63
222
47

261

42
64
125
38

269
112
36
121
236
33

TABLE 1 Demographic and clinical

characteristics of the patients.
Percentage

1.5
20.1

53.5
24.9
43.1
56.9
80.7
19.3
77.3
22.7
92.6
7.4
80.3
19.7
98.9
11
9.5
23.8
28.6
9.5
15.9
111
1.6
100.0
82.5
17.5

97.0
3.0

15.6
23.8
46.5
141

100.0
41.6
13.4
45.0
87.7
12.3
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3 | RESULTS

A total of 269 patients (116 women [43.1%], 153 men [56.9%]) were
included in the study. The mean age was 50+1.0 (18-91) years.
The demographic characteristics of the patients are summarized in
Table 1.

The dermatological diseases and reactions that most frequently
developed after vaccination were urticaria (25.7%), herpes zoster
(24.9%), maculopapular eruption (12.3%), and pityriasis rosea (4.5%)
(Figure 1). Other dermatological diagnoses are also shown in Table 2.

The rate of dermatological reactions was determined as 60.6%
after the mRNA vaccine and 39.4% after the inactivated vaccine.
There was a statistically significant higher number of reactions
among the patients that received the mRNA vaccine (p = 0.001)
(Figure 2).

The first three most common dermatological reactions after the
inactivated vaccine were herpes zoster (n = 39; 14.5%), urticaria
(n = 18; 6.69%), and maculopapular eruption (n = 13; 4.84%). The

CD 357
N ey

three most common dermatological reactions after the mRNA vac-
cine were urticaria (n = 51; 18.96%), herpes zoster (n = 28; 10.41%),
and maculopapular eruption (n = 20; 7.44%). All the injection site re-
actions were seen after the mRNA vaccine (2.23%). Bullous pemphi-
goid (BP) development was more common in the inactivated vaccine
group than in the mRNA vaccine group (1.86% and 0.37%, respec-
tively). Other dermatological reactions are shown in Table 3.

At the time of presentation, the rate of patients who had re-
ceived the first dose of BioNTech was 46.5%, while the rate of those
who had received the second dose of the BioNTech vaccine was
14.1%. For the Sinovac vaccine, these rates were 15.6 and 23.8, re-
spectively (Table 1).

Dermatological reactions developed within the first 12h of vac-
cination in 19 patients (7.1%), between 12 and 24h in 36 patients
(13.4%), and between one and 3days in 60 patients (22.3%). In terms
of onset, dermatological reactions mostly developed between the
third and seventh days (n = 78; 29%). The onset times of dermato-

logical reactions are summarized in Table 4.

FIGURE 1 Some dermatological reactions after administration of BioNTech/Pfizer or inactivated vaccine. (A) urticaria, (B) maculopapular
eruption, (C) herpes zoster, (D) psoriasis, (E) leukocytoclastic vasculitis, and (F) vitiligo
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The Rate of Dermatologic Reactions

= mRNA vaccine

FIGURE 2 Rate of dermatological reactions by the type of

vaccine

m [nactivated vaccine
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The number of symptomatic patients was 267 (99.26%), and the
three most common symptoms were itching, pain, and burning sen-
sation. Antihistamine and topical steroid treatments were sufficient
in most cases. A considerable percentage of dermatological reac-
tions (30.4%) regressed in three to 7 days (Table 4).

In the analyses performed to determine factors that played a
role in the development of dermatological reactions following vac-
cination, the rate of these reactions was found to be statistically
significantly higher in the men (56.9%) than in the women (43.1%)
(p=0.02).

There was no significant difference between the <50
and 2 50years groups in terms of the development rates of dermato-
logical reactions (50.2% and 49.8%, respectively; p>0.5).

While urticaria was more commonly seen in <50years group
than >50vyears group (p<0.001), herpes zoster, bullous pemfigoid,
and pruritus were more commonly seen in 250years group than
<50years group (p<0.001) according to statistical analysis.

The detailed age analysis revealed that the rate of reaction de-
velopment was higher in the 36-65years group compared to the re-
maining age groups (p <0.001). The patients with a BMI of 230 had a
statistically significantly lower rate of dermatological reactions com-
pared to those with a BMI of <30 (19.33% and 80.67%; p<0.001).
The rate of dermatological reactions was statistically significantly
lower in the patients with no allergic disease (79.18%) compared to

TABLE 3 Distribution of dermatological reactions by the type and dose of vaccine.

Dermatological reaction

Urticaria

Herpes zoster
Maculopapular eruption
Vasculitis

Psoriasis

Injection site reaction
Pityriasis rosea
Erythema multiforme
Vitiligo

Angioedema

Fixed drug reaction
Petechiae

Erythema nodosum
Bullous pemphigoid
Herpes simplex
Bacterial skin infection
Pruritus

Other t

First BioNTech dose
(n=125)n (%)

38(14.13)
21(7.81)
17 (6.32)
8(2.97)
4(1.49)
5(1.86)
3(1.12)
5(1.86)
4(1.49)
3(1.12)
4(1.49)
2(0.74)
3(1.12)
1(0.37)
1(0.37)

6(2.22)

Second BioNTech dose First Sinovac dose Second Sinovac dose
(n=238)n (%) (n=42)n (%) (n=64)n (%)

13(4.83) 11 (4.09) 7 (2.6)

7 (2.6) 17 (6.32) 22(8.18)

3(1.12) 4(1.49) 9(3.35)

= 1(0.37) 1(0.37)

4(1.49) 1(0.37) 1(0.37)

1(0.37) = =

2(0.74) 2(0.74) 5(1.86)

= = 1(0.37)

1(0.37) - 1(0.37)

1(0.37) - 2(0.74)

- 1(0.37) -

= = 1(0.37)

1(0.37) 2(0.74) 3(1.12)

1(0.37) 1(0.37) -

= = 2(0.74)

1(0.37) - 4(1.49)

3(1.11) 2(0.74) 5(1.85)

Note: tIncludes lymphadenopathy (n = 1), lichenoid drug reaction (n = 1), pityriasis lichenoides chronica (n = 1), pseudolymphoma (n = 1), oral
candidiasis (n = 1), telogen effluvium (n = 1), photoallergic contact dermatitis (n = 1), hyperhidrosis (n = 1), edema in the flap area (n = 1) in the
BioNTech group. Hypopigmentation (n = 1), drug rash with eosinophilia and systemic symptoms syndrome (n = 1), lichenoid drug reaction (n = 1),
nummular dermatitis (n = 1), onycholysis (n = 1), erythema intertrigo (n = 1), perforating collagenosis (n = 1) in the Sinovac group.
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those with an allergic disease (20.82%) and in the patients with no
dermatological disease (82.1%) compared to those with a dermato-
logical disease (17.84%) (p <0.001 for both).

4 | DISCUSSION

It has been observed that urticaria, redness, edema, and injection
site reactions may occur in phase 3 studies on the subcutaneous side
effects of COVID-19 vaccine.”*°

In the current study, the patients most developed urticaria
(n = 69; 25.7%) associated with the COVID-19 vaccines. In a
study screening 414 individuals who had been vaccinated against
COVID-19, it was observed that urticaria developed in 40 patients
(9.6%). It was stated that most of these patients developed urticaria
after the first dose.!* Similarly, in our study, urticaria was most ob-
served after the first dose of vaccination (18.2%). In another study
evaluating cutaneous side effects of the Pfizer-BioNTech vaccine
among healthcare workers in the Czech Republic, the rate of those
that developed urticaria was reported to be 22.2%,'? which is in
agreement with our findings (Table 5).

Post-vaccine severe allergic reactions and anaphylaxis are very
rare, with a rate of 0.9-1.8 (95% confidence interval) in 1.31 mil-
lion doses.’®'* Anaphylaxis was reported in 21 patients at a rate
of 11.1 per million doses after the Pfizer-BioNTech COVID-19 vac-
cine.’® Angioedema developed in six of our patients (2.2%), and it
was found to develop within minutes of the administration of the
vaccine in three (1.1%) of these patients, which is consistent with
the literature.

In our study, herpes zoster was the second most common cu-
taneous reaction in the whole sample (24.9%). When the vaccine
groups were groups, the rate of herpes zoster was significantly
higher in the inactivated vaccine than in BioNTech (14.5% and

Journal of
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10.41%, respectively). In the literature, it has been reported that
herpes virus reactivation occurs after influenza, hepatitis A, and
rabies vaccines.! It has been considered that immunomodulation,
which includes alloreactivity caused by inactivated hepatitis B vac-
cines and suppression of cellular immunity through live vaccines,
can cause herpes virus reactivation.r” Therefore, it is suggested
that immunodysregulation after COVID-19 vaccination may result in
herpes zoster reactivation.'® In a study, the authors observed that
herpes zoster developed in 10% of patients after the second dose
of the Pfizer-BioNTech vaccine.!! In another study conducted in
Spain, herpes zoster and herpes simplex reactivation was reported
at a rate of 13.8%.% In the same study, the most common cutaneous
side effect of the Pfizer-BioNTech, was determined as herpes zoster
reactivation at a rate of (17.2%). This finding was compatible with
our study's result.

In our study, the rate of patients who developed pityriasis rosea
was 4.5% (n = 12). We had five patients (1.85%) who developed new
psoriasis and a further five cases with psoriasis exacerbation. Cases
of pityriasis rosea associated with COVID-19 vaccines were recently
reported. It was suggested that the vaccine might cause HHV-6 and
HHV-7 reactivation or create the disease setting by mimicking viral
epitopes and triggering a T-cell response.20 There are also reports
on the emergence of psoriasis, another erythematous-scaly dis-
ease, or the exacerbation of existing psoriasis.?* % In a recent study
evaluating 419 cutaneous reactions due to COVID-19 vaccines, the
rate of patients developing pityriasis rosea was reported to be 4.9%
(n = 20). In the same study, the rate of patients with the exacerba-
tion of existing psoriasis was 1.4% (n = 6), and the rate of those with
newly developed psoriasis was 0.7% (n = 3).*

There are case reports on the development of erythematous rash
after the first or second dose of COVID-19 vaccines.?*?> McMahon
et al's study, 27 (6.5%) individuals reported the development of

morbilliform eruption. Nine of these patients (2.1%) developed this

TABLE 5 Comparison with current study and the other studies in terms of the rate of skin reactions associated with BioNTech vaccine.

Current McMahon DE et Riad A et El-Shitany NA Fernandez-Nieto D
Diagnosis study N (%) al. N (%) al. N(%) et al. N(%) CatalaAetal. N(%) etal. N(%)
Urticaria 51(18.96) 17 (22.9) 10 (22.2) - 24 (14.7) (with 2(0.04)
or without
angioedema)
Herpes zoster 28 (10.41) 5(6.7) - - 28 (17.2) -
Maculopapular eruption 20 (7.44) 9(12.1) 28 (62.2) - 19 (11.7) -
Vasculitis 8(2.97) 1(1.35) - - - -
Injection site reaction 6(2.23) 18 (24.3) 731(89.3)  60(63.8) 23(14.1) 103 (2.1)
Psoriasis 8(2.98) - - - - -
Pityriasis rosea 5(1.86) 3(4) - - 11(6.7)
Angioedema 4 (1.49) 1(1.35) - - - -
Erythema multiforme 5(1.86) 0 - - - -
Bullous pemphigoid 1(0.37) - - - - -
Vitiligo 5(1.86) - - - - -
Herpes simplex 2 (0.74) - - - 5(3.1)
Pruritus 1(0.37) - - - - 70 (68)
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reaction after the Pfizer-BioNTech vaccine.!* In another study, Riad
et al. found rash to be the most common cutaneous side effect
(62.2%) related to the BioNTech vaccine'? (Table 5).

In a single-center study, the side effects of the Pfizer-BioNTech
vaccine were evaluated in 3170 healthcare workers. Cutaneous
symptoms, such as erythema, edema, diffuse morbilliform eruption,
and urticaria, were observed in 38% of the patients (n = 11).%% In this
current study, maculopapular eruption was found in 12.3% of the
patients, of whom 7.44% (n = 20) developed this reaction after the
Pfizer-BioNTech vaccine.

Leukocytoclastic vasculitis has also been reported in some
patients due to COVID-19 vaccines. It is considered that vaccine
proteins similar to SARS-CoV-2 antigens may induce vasculitis by
causing an autoreactive T/B-cell response, antibody production,
and immunocomplex deposition.27'28 McMahon et al.'s study, the
rate of patients with vasculitis was 3.6%.! Similarly, in our study,
3.7% of the patients developed vasculitis. While one of these
patients had urticarial vasculitis, the others had leukocytoclastic
vasculitis.

In a study evaluating subepidermal bullous eruptions following
vaccination, a total of eight patients were diagnosed with BP. The
question of whether this development is a coincidence has been a
matter of curiosity; however, it is also known that BP cases have
been previously reported after measles, shingles, influenza, and
hepatitis B vaccines.?’ It was considered that the vaccine triggered
the production of antibodies.3® In our study, BP occurred in six pa-
tients (2.2%).

Recently, a 58-year-old male patient with ulcerative colitis
was reported to develop vitiligo after the first dose of the Pfizer/
BioNTech.®! In our study, we found that six (2.2%) patients had
biopsy-confirmed vitiligo development. The effects of cytokines,
such as IL-6, interferon gamma (IFN-y), and tumor necrosis factor-
alpha, have been previously described in the pathogenesis of vit-
iligo.®2 Therefore, it seems likely that vitiligo is triggered by the
release of IFN-y, which play a role in vaccine response.

When we evaluated our patients in terms of age, the patients
aged <50vyears and those aged 250years were compared, there
was no significant difference in dermatological reactions (50.2%
and 49.8%, respectively). However, the rate of reaction devel-
opment was statistically significantly higher in adults aged 36-
65years compared to the remaining age groups (p<0.001). In a
Czech study, the rates of cutaneous side effects associated with
the BioNTech vaccine were found to be 6.2% in patients aged
<43years and 4.1% in those aged >43years. In the analysis of
age groups, it was observed that there was no statistically sig-
nificant difference between these two age groups. In the same
study, it was noted that cutaneous side effects were mostly seen
in the upper extremities (60%).12 In our patients, dermatological
reactions most frequently occurred on the anterior aspect of the
trunk (24%).

Most of our patients (99.2%) were symptomatic, with the most
common symptoms being identified as itching, pain, and burning
sensation. We found that vaccine-related dermatological reactions

mostly occurred within the first 7 days. In the subsequent follow-up
of the patients, we observed that the symptoms and signs regressed
in up to 14 days in most of the patients. In a Spanish study, it was de-
termined that the patients had symptoms such as itching, pain, and
burning and pricking sensations at various rates.’

In the current study, cutaneous side effects were observed in
163 of the patients that had been administered the mRNA vaccine
and 106 of those that had received the inactivated vaccine. The rate
of dermatological side effects was statistically significantly higher
in the mRNA vaccine group than in the inactivated vaccine group
(p =0.001).

The limitations of our study include the inability to perform a
statistical analysis due to the small number of patients in some sub-
groups and the absence of a control group.

The number of COVID-19 vaccines administered in the world is
increasing day by day. It is expected that studies conducted by health
ministries in various countries increased awareness of the public on
this issue and widespread application of vaccines will result in an
increase in the detected incidence of dermatological complications.
Therefore, it is important for physicians to know the dermatologi-
cal side effects of vaccines and their clinical features, and develop
treatment strategies accordingly. We consider that current literature
information will increase with new studies on vaccines and cutane-
ous findings reported from different centers.
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