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Abstract

Background: COVID-19 vaccines are currently the most effective interventions in
controlling and preventing severe disease progression. Dermatologic reactions to
COVID-19 vaccinations may be rare among clinical trial participants. However, since
global mass vaccination became a reality, these adverse effects may become more
widespread, and different skin reactions would arise.

Objective: To systematically review the cutaneous adverse reactions in cases subject
to vaccines for COVID-19.

Methods: We searched the PubMed, SCOPUS, Web of Science, and Embase data-
bases, identifying the relevant records and including the eligible observational ones.
After assessing the methodological quality of the included studies, we qualitatively
and quantitatively synthesized the data regarding the cutaneous side effects experi-
enced by those in the studies' population.

Results: Overall, 36 studies were included in our systematic review, with the major-
ity being cross-sectional. We found that pain, erythema, and swelling were the most
common local side effects, while different types of rashes, urticaria, and angioedema
were the most non-local. Few cases also reported experiencing flare-ups of their un-
derlying diseases or developing newly-onset diseases of various etiologies. Our meta-
analyses also found that while viral vector-based vaccines are, though insignificantly,
safer in injection site complaints, individuals who received mRNA vaccines developed
significantly fewer non-local cutaneous adverse events.

Discussion: Cutaneous reactions to the COVID-19 vaccines are similar to common
cutaneous drug eruptions and COVID-19 cutaneous manifestations. However, we
believe that further high-quality research is needed to assess better how and why

cutaneous reactions occur in different vaccines.
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1 | INTRODUCTION

With the coronavirus outbreak in 2019 (COVID-19), the world is
facing a new challenge. Public health strategies have significantly
impacted controlling and managing the epidemic but have not been
sufficient to reduce the impact of the disease.!

Vaccinationis currently the most effective intervention to control
and prevent epidemics, severe disease progression, hospitalization,
and reduce mortality.Z'4 Many different types of COVID-19 vaccines
with various platforms are currently available or being investigated,
167 of which are in the clinical development phase or have passed
it to the global distribution phase, according to the World Health
Organization (WHO).? The platform these candidates have been de-
veloped on include, Protein subunit, Viral Vector (non-replicating;
VVnr), DNA, Inactivated Virus, RNA, Viral Vector (replicating;
VVr), Virus-Like Particle, VVr plus Antigen Presenting Cell, Live
Attenuated Virus, VVnr plus Antigen Presenting Cell, and Bacterial
antigen-spore expression vector.® The two primary COVID-19 vac-
cines currently considered the most effective and widely utilized are
the Messenger RNAs (mRNAs; e.g., Pfizer-BioNTech and Moderna)
and those with Viral vectors (e.g., Johnson & Johnson's Janssen and
AstraZeneca).®

As with other medications and vaccines, some people may
have mild to moderate side effects following vaccination with
COVID-19. Common side effects following injection of COVID-19
vaccines include fever, fatigue, headache, muscle aches, chills, di-
arrhea, and pain or redness at the injection site.? Most of these
common vaccine-related side effects subside after a few days.?
Nevertheless, a few side effects are more severe and may occur
long-term.

Dermatologic reactions to COVID-19 vaccinations may be
rare among clinical trial participants. However, since global mass
vaccination became a reality, adverse effects may become more
evident and include a spectrum of skin reactions not initially rec-
ognized. Therefore, dermatologists are concerned with the ris-
ing number of reports of cutaneous responses linked to these
immunizations.

According to our literature review, the most common cutane-
ous side effects following COVID-19 vaccination were local reac-
tions at the injection site, such as erythema, swelling, tenderness,
pain, stiffness, and itching within7 days of injection.®>*” Significant
delayed local reactions, typically starting 8 days or more after vac-
cination and consisting of erythema, stiffness, and tenderness. In
addition, although rare, many other dermatologic manifestations
with varying severity, such as Allergic, atopic, and contact derma-
titis; eczema; exfoliative rash; hypersensitivity reactions; injec-
tion site urticaria; papular urticaria; and vesicular rash have been
reported.®

As a result, physicians must be aware of and understand the
cutaneous adverse effects of licensed vaccines to educate pa-
tients better and provide appropriate counseling. Moreover, an
Increased understanding of these manifestations can aid dermatol-
ogists in identifying potential hazards, providing proactive advice,

and initiating appropriate treatment. For this reason, we have per-
formed a comprehensive review to determine the global landscape

of COVID-19 vaccine-related dermatologic adverse effects.

2 | METHODS

We conducted our systematic review while fully adhering to the
guidelines available at the Preferred Reporting Items for Systematic
Reviews and Meta-Analyses (PRISMA) (http://www.prisma-state
ment.org/).8

2.1 | Search strategy

To identify the published studies of interest, we prepared a search
strategy comprising strings of keywords related to our study's ob-
jectives, provided as Appendix S1. Next, the PubMed, SCOPUS,
Embase, and Web of Science databases were systematically

searched for record identification.

2.2 | Eligibility criteria

In order to appropriately investigate the identified studies for eligibil-
ity, we considered a framework for the investigation of risk of expo-
sures with health outcomes in studies, known as PECO (Population,

Exposure, Comparator, Outcomes).”

2.21 | Study type

We only considered English observational studies (i.e., case-control
studies, cohorts, and cross-sectional studies) that investigated expe-
rienced cutaneous adverse events following the COVID-19 vaccina-
tion approved by the World Health Organization (WHO). Therefore,
all interventional studies (Vaccine Trials), case series, case reports,
letters to the editors, meeting and conference abstracts or proceed-

ings, editorials, and reviews were excluded.

2.2.2 | Population

The population in our study were individuals whose cutaneous reac-
tions from COVID-19 vaccines were reported. We did not apply any
limits on these individuals' age, sex, nationality, ethnicity, or race or
whether they had any medical comorbidities or underlying diseases.

2.2.3 | Exposure

The exposure of our interest was any of the vaccines regarded by
the WHO as scientifically approved. However, the two vaccine types
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with the highest efficacy (i.e., mRNA and viral vector-based) were

more highly considered.

2.24 | Comparator
Even though we regarded the presence of a comparator group as a
bonus, whether a study had any control groups was not applied to

limitations.

2.2.5 | Outcome

The incidence and the type of any cutaneous side effects was of
our primary interest. We, therefore, divided these side effects into
two groups based on localization, with local side effects reflecting
those occurring at the injection site (e.g., pain, erythema, swell-
ing, or COVID arm in general) and non-local side effects reflecting
those that occurred elsewhere (e.g., non-urticarial rash, urticaria, or

angioedema).

2.3 | Study selection

The study selection, quality assessment, and data extraction were
carried out under the supervision of the senior author. We initially
collected the identified records from the four mentioned databases
and checked for duplicates using the 20th version of the Endnote
software package. Then using the duplicate removal tool provided
by Rayyan Incorporation,'® any remaining duplicate records were
manually removed. Next, two authors independently screened the
resulting studies based on their titles and abstracts, removing those
deemed irrelevant. Two authors independently screened the records
passing through the first round based on their full texts, excluding
the ineligible studies.

2.4 | Dataextraction

Two authors independently extracted the data from the eligible
studies using a prespecified flexible data extraction form. These
datainclude The study's first author, country, year it was conducted
in, type, the investigated vaccine, and its dose, total number, mean
age, and sex of vaccinated cases, along with their past medical and
allergic history, number, mean age, and sex of patients with cuta-
neous manifestations from each of the vaccines and their presen-
tation, cases with a history of COVID-19 infection and, if positive,
their cutaneous manifestations following the infection, the timing
between receiving the vaccine injection and the manifestations, and
finally, the number of cases with a flare of their underlying derma-
tologic condition. The data were then used for qualitative synthesis
based on their reports of local and non-local cutaneous reactions
(i.e., adverse events).
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2.5 | Quality assessment

The quality of the included studies was assessed by utilizing the
tools recommended by the Joanna Briggs Institute (JBI; available
at https://jbi.global/critical-appraisal-tools). Needless to say, the
mentioned tools for the critical appraisal of cohorts, case-control
studies, and cross-sectional studies comprised 11, 10, and 8 items,

respectively.

2.6 | Statistical analysis (meta-analysis)

The analysis of the overall risk of developing cutaneous side effects
was not practically possible due to the absence and, possibly, the
impracticality of including and evaluating control groups in most of
the included studies. Therefore, we conducted a meta-analysis of
the available data based on the risk of developing cutaneous local
(studies that reported an aggregate of the number of cases with
complaints of pain, swelling, or erythema) and systemic (rash as one
and urticaria-angioedema as one due to their relative similarity in
appearance and pathophysiology) side effects in individuals who
received mRNA and viral vector-based vaccines. The confidence
level was 95%, and p-values smaller than 0.05 were considered sta-
tistically significant. Furthermore, we found that the included stud-
ies' methods of sampling and data collection differed considerably
(some via subjective reports of the individuals and some via direct
examination of the lesions). Therefore, the meta-analysis objec-
tive was achieved by utilizing the random-effects model from the
restricted-maximum likelihood formula for estimating the risk ratio
as the intended effect size. The investigation of publication bias was
also carried out using Egger's method.

Any existing disparities between studies were evaluated by cal-
culating heterogeneity using the 1? and X2 statistics, according to
which heterogeneity greater than 75% for I and X2 p-value <0.05 is
considered substantial. In these instances, we opted to investigate
why the heterogeneity is high.

3 | RESULTS

We identified 1772 studies through our systematic search of the
four databases, 953 of which were duplicates, and therefore, were
removed. Sixty-four studies were also excluded at first glance due
to being editorials, letters to the editors, reviews, or conference
or meeting abstracts or proceedings. Moreover, 707 and 12 stud-
ies were excluded in the first and second rounds of screening,
respectively, with the latter being due to reasons including ineli-
gible design, not describing the cutaneous reactions separately,
letters to the editors, or primarily investigating the results of
skin testing rather than manifestations following the vaccination.
Therefore, 36 studies were included in our qualitative synthe-
sis. Furthermore, six studies were included in one of the meta-
analyses (Figure 1).
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FIGURE 1 Systematic review flow diagram

The majority of studies were cross-sectional in design (22 stud-
ies), 1732 followed by cohort (13 studies®®~*) and case-control (one
study*®) studies, respectively. Most of the studies were carried out
in Europe (14 studies), followed by Eastern Asia (6 studies), Western

Records removed before screening:

e Records removed for other reasons
(n=64)

(n = 707)

(n=0)

e Ineligible design (n = 4)

e  Cutaneous reactions not brought
separately (n = 1)

o Letters to the editors (n = 5)

e  Studies on skin testing (n = 2)

Asia (5 studies), North America (4 studies), and South America (2
studies), respectively. Furthermore, five studies were carried out in
multiple nations. Except for one study in 2020, the remaining were
conducted in 2021.
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3.1 | Quality assessment

We found that the included studies had methodological quality
ranging from moderate to high, with most falling around moder-
ate. Moreover, the detailed assessment of the studies is brought in
Appendix S2.

3.2 | Qualitative synthesis

In general, 680566 cases were evaluated following their
COVID-19 vaccination. Of those whose vaccine dose was explic-
itly specified, 604 124 cases (94.7%) received their first dose, and
33553 cases received their second dose (5.3%). Regarding the
vaccine type, 314621 (46.9%), 351105 (52.3%), and 5462 (0.8%)
cases received mRNA, Viral vector-based, and Inactivated protein
vaccines, respectively.

We found that regarding the local side effects, the most com-
mon reports after the injection of either the 1st or the 2nd dose
in order of frequency were pain (i.e., experiencing on-site pain im-
mediately or a few hours to days after the injection; more than
111400 incidences), localized edema (i.e., visible entrapment of
fluid in the injection site; more than 27200 incidences), and er-
ythema (i.e., local redness of the injection site without being ac-
companied by a rash; more than 19 300 incidences), among others,
including COVID arm (a delayed local hypersensitivity reaction
occurring around the injection site, manifesting with an itching
erythematous induration®’), and pruritis. However, the reviewed
studies did not perform a histopathologic examination of the le-
sions, confirming their diagnosis based on their clinical features
(Table 1).

Moreover, non-local side effects were not exclusive to any body
parts, with every part affected in all cases with such complaints.
These adverse events were mainly mild to moderate, rarely requiring
hospitalization and dedicated intensive therapy.t>72326:3743 Those
with severe grades requiring hospitalization also only received the
standard therapy (e.g., immunosuppression with corticosteroids)
until the manifestation subsided for a safe discharge. Therefore, no
targeted treatment was initiated in any of the mentioned cases, and
the majority also proceeded to receive the vaccine doses next in
line (i.e., second or third doses, respectively). However, a few could
not receive the vaccine due to the severe reactions their body had
towards the received vaccine, indicated after the necessary allergy
assessment tests were performed.

As demonstrated in Table 1, regarding non-local side effects
(i.e., skin rash and urticaria/angioedema), cutaneous rashes man-
ifesting in several types and forms (i.e., morbilliform, pityriasis
rosea-like, papulovesicular, toxic erythema, erythema multiforme,
Stevens-Johnson syndrome, lymphomatoid drug eruption, ery-
thema nodosum, annular lichen planus, genital fixed drug erup-
tion, generalized erythema and pustules, purple acral nodules,
eczematous rash, Erythromelalgia, the vaccine-related eruption
of papules and plaques, bullous pemphigoid-like, leukocytoclastic

Journal of
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vasculitis), were the most common adverse event, with more than
3100 reports. Only in studies by Niebel et al., MacMahon et al., and
Magro et al. were these lesions pathologically confirmed,?%2432
while the rest of the studies reporting these incidents did so ei-
ther by filling a questionnaire or by direct clinical or photographic
examination,1%22:25:36.46

Next in line of frequency was either urticaria or angioedema,
with the two complications occurring in more than 1720 individuals.
There were also reports of unspecific generalized pruritis (21 inci-
dents) and cosmetic injected filler reactions (10 incidents), requiring
medical attention and extraction. These manifestations were diag-
nosed clinically and not via pathology.

Furthermore, reports indicated the reactivation of varicella-

zoster and herpes viruses in 552202225 gnd 2411:15.22:46

cases, re-
spectively. Furthermore, there were reports of underlying disease
flare-ups manifesting on the skin in 46 cases, 27 (58.7%) of which
were due to systemic lupus erythematosus, 9 (19.6%) were due to
psoriasis, 4 (8.7%) due to lichen planus, 2 (4.3%) due to atopic der-
matitis, 2 (4.3%) due to unspecified eczema, 1 (2.2%) due to sarcoid-
osis, and 1 (2.2%) due to vasculitis.!>?224314¢ Except for the two
with eczema, the other cases were histopathologically confirmed if
required.

Moreover, there were 6 cases with manifestations of a new-
onset and clinically or histopathologically (as required) confirmed
disease, which in order of frequency were unspecified eczema (7
cases), Raynaud's phenomenon (4 cases), psoriasis (4 cases), acute
generalized exanthematous pustulosis, bullous pemphigoid, and
erythema multiforme (2 cases each, respectively), generalized mor-
phea, cutaneous B-lymphoma, Grover disease, erythema nodo-
sum, staphylococcal skin infection, and lichen planus (1 case each,

respectively).t>2232

3.3 | Meta-analysis

Local side effects between the mRNA and VV vaccines were com-
pared in three studies, the results of which were pooled and led
to an overall estimated risk ratio (RR) of 1.08, slightly more com-
mon in the former and statistically insignificant (p-value = 0.84,
Cl = [0.52-2.26]). Moreover, these findings are relatively unreliable
due to the high heterogeneity between the studies (I> =91.08%, x>
p-value<0.001) and the statistical significance of publication bias
(p-value = 0.0384; Figure 2).

Regarding primary non-local side effects, the pooled data of the
five eligible studies pointed towards a higher statistically significant
risk in the VV vaccine group, with those vaccinated in this group
at approximately 36% (RR = 0.64; Cl = [0.6-0.68]; p-value <0.001)
more susceptible to developing rash, urticaria, or angioedema
(Figure 3).

The risk of developing rash (RR = 0.61; Cl = [0.56-0.66]; p-
value <0.001) and urticaria-angioedema (RR = 0.69; Cl = [0.62-
0.76]; p-value<0.001) were also analyzed separately which also
revealed statistical significance, with individuals receiving VV
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(Continued)

TABLE 1

Number of cases
with cutaneous
manifestations

Sample age (Mean +SD/

range) (years)

Vaccine type

Cutaneous manifestation type

Sample sex

Design

Country

Study

Injection Site Pain, Swelling, and Redness; Skin Rash  Viral-Vector

F: 71
M: 21

35.37+12.62

The Czech Cross-Sectional

Riad et al.

based

Republic
and

(2021)%

Germany

mRNA

Injection site pain; skin eruption, itching, or urticaria

Local: 164

Not specified

Israel Prospective 52

Shavit et al.

Non-local: 32

Cohort

(2021)44

mRNA

1st dose: Pain 883, Erythema 71, Edema 103, Pruritus 8, Generalized rash 10,

F: 50.4%
M: 41.6%

Cross-Sectional 39.3+13.5

Ecuador

Vanegas et al.

Generalized pruritus 8, Petechiae 3, Dermatitis O, Eczema 1, Idiopathic

(2021)%°

urticaria 1, Facial rash 1;
2nd dose: Pain 718, Erythema 139, Edema 165, Pruritus 16, Generalized rash

4, Generalized pruritus 8, Petechiae 4, Dermatitis 1, Eczema 2, Idiopathic

urticaria 0, Facial rash O

93 local pain, two local Induration, 6 Skin itching, 2 Local rash Inactivated

Not specified

Not specified

China Cohort

Wang et al.

(2021)%

mRNA

F: 94% Arm Pain

38.9

Cross-Sectional

Peru

Zavala-Flores

[41% mild pain, 33% Moderate Pain, 13% Severe Pain]

et al.

(2021)%*

T 11
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vaccines 39% and 31% more susceptible to developing the men-
tioned types of lesions, respectively (Figures 4 and 5).

The heterogeneities between the studies in all three analyses on
the non-local side effects were negligible (1> =0%; X2 p-values of 0.6,
0.98, and 0.38, respectively), while the publication biases were also
statistically insignificant (p-values of 0.9389, 0.8630, and 0.5613,

respectively).

4 | DISCUSSION

COVID-19 vaccinations offer excellent protection from a signifi-
cant illness, hospitalization, and death. Moreover, there is evi-
dence that getting vaccinated reduces the chances of spreading
the virus; therefore, the decision to receive the vaccine could pro-
tect others. COVID-19 vaccine-induced cutaneous reactions have
been reported, but they are not well understood. Given the impor-
tance of widespread vaccination in containing the pandemic, we
sought to gather information on cutaneous side effects to map out
the global landscape of COVID-19 vaccine-related dermatologic
side effects.

A total of 36 studies were included in our systematic review.
Discomfort, erythema, and swelling were the most common local
side effects, while rashes, urticaria, and angioedema were the
most common non-local side effects. Patients also reported flare-
ups of their underlying disorders or the onset of new diseases of
various etiologies in a few cases. Most of these cases were only
followed until the lesions subsided. However, in cases where
more severe pathologies were suspected (e.g., Steven-Johnson
Syndrome), the patient was hospitalized and received the required
therapeutic regimen, which, based on the reports from the rele-
vant studies, was similar to the routine and standard clinical prac-
tice (e.g., immunosuppressant therapy with either corticosteroids
or immunomodulators).

We also discovered in our meta-analyses that, while viral
vector-based vaccines are slightly safer when injection site com-
plaints are of concern, people who received mRNA vaccines had
much fewer non-local cutaneous adverse events. We also found
that even though viral vector-based vaccines demonstrated a
lower frequency of reactions at the injection site, the mRNA vac-
cines were significantly less culpable in the unfortunate experi-
ence of non-local adverse reactions in those who received them.
Moreover, conclusions regarding local cutaneous reactions can-
not be confidently withdrawn due to their high heterogeneity and
bias. However, the results from the analysis of non-local reactions
are quite the opposite in this regard.

There are some limitations to our systematic review and meta-
analysis. It was practically impossible to set a group of individuals
aside as the control group for the presumably intended comparisons.
Furthermore, a brand-by-brand vaccine safety assessment could not
be achieved. In addition, the chronology of the events was not stated
in most of the included studies, which added to the subjective report-
ing of injection site complaints and could cloud the scientific judgment
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mRNA  Viral Vector Risk Ratio Weight
Study Yes No Yes No with 95% ClI (%)
AlKhames Agaetal. 39 661 38 658 —B— 1.02[ 0.66, 1.58] 32.67
Alhazmi et al. 44 86 217 168 —— 0.60[ 0.46, 0.78] 35.28
Catala et al. 14 196 16 79 ——2.18[ 1.36, 3.49] 32.05
Overall =T e 1.08[ 0.52, 2.26]

Heterogeneity: 1° = 0.38, I = 91.08%, H’ = 11.22
Test of 8 = 6;: Q(2) = 23.24, p = 0.00
Testof 6=0:z=0.20,p =0.84

T
1/2 1 2

FIGURE 2 The meta-analysis of the frequency of local reactions comparing mRNA and Viral vector-based vaccines

mRNA Viral Vector Risk Ratio Weight

Study Yes No Yes No with 95% CI (%)
Abu-Hammad et al 0 242 1 185 0.26[ 0.01, 6.26] 0.04
Al Khames Aga et al. 2 698 0 696 497 0.24, 103.37] 0.05
Catala et al. 105 205 52 43 - 0.62[ 0.49, 0.79] 7.32
Klugar et al. 16 458 9 116 — 0.47[ 0.21, 1.04] 0.67
Menni et al. 1,313 308,997 2,278 343,002 - 0.64[ 0.60, 0.69] 91.92
Overall | 0.64[ 0.60, 0.68]

Heterogeneity: 1° = 0.00, I” = 0.00%, H’ = 1.00
Test of 8 = 8;: Q(4) = 2.74, p = 0.60
Testof 8 =0:z=-13.53, p = 0.00

T T

T T
1/64 1/4 4 64

FIGURE 3 The meta-analysis of the frequency of non-local reactions comparing mRNA and Viral vector-based vaccines

mMRNA Viral Vector Risk Ratio Weight
Study Yes No Yes No with 95% Cl (%)
Catalaetal. 66 244 32 63 —_— 0.63[ 0.44, 0.90] 5.64
Klugaretal. 12 462 5 120 0.63[ 0.23, 1.76] 0.67
Mennietal. 785 309,525 1,432 343,848 B 0.61[ 0.56, 0.67] 93.68
Overall L 4 0.61[ 0.56, 0.66]

Heterogeneity: T° = 0.00, I = 0.00%, H’ = 1.00
Test of 6 = 6 Q(2) = 0.04, p = 0.98
Testof 6 =0:z=-11.47,p =0.00

1/4 1/2 1

FIGURE 4 The meta-analysis of the frequency of rashes, in general, comparing mRNA and Viral vector-based vaccines
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mRNA Viral Vector Risk Ratio Weight
Study Yes No Yes No with 95% CI (%)
Abu-Hammad et al 0 242 1 185 0.26[ 0.01, 6.26] 0.1
Al Khames Aga et al. 2 698 0 696 497 0.24, 103.37] 0.12
Catala et al. 39 271 20 75 —a— 0.60[ 0.37, 0.97] 4.69
Klugar et al. 4 470 4 121 —_— 0.26[ 0.07, 1.04] 0.59
Menni et al. 528 309,782 846 344,434 [ | 0.69[ 0.62, 0.77] 94.49
Overall ' 0.69[ 0.62, 0.76]
Heterogeneity: T° = 0.00, 1> = 0.00%, H’ = 1.00
Test of 6, =6;: Q(4) =4.22,p =0.38
Testof 6 =0:z=-6.98, p=0.00

1/&34 1}4 éll 6I4

FIGURE 5 The meta-analysis of the frequency of urticarial-angioedema lesions comparing mRNA and Viral vector-based vaccines

on the issue. Only in a few studies, the pathophysiology of the cuta-
neous reactions was thoroughly investigated. For instance, according
to the studies reviewed in this systematic review, the new develop-
ment of the previously not seen lesions can be traced back to either a
vaccine-related delayed hypersensitivity reaction or T-cell-mediated
reaction raising from a viral molecular similarity to the cells of the
skin.?32* However, in a high proportion of the individuals experiencing
non-local reactions, the pathophysiology or mechanism of such inci-
dents was not thoroughly investigated in the included studies, usually
due to their mostly self-limited nature. Therefore, we cannot rule out
the occurrence of improper lesion characterization. Furthermore, sev-
eral studies had less than anticipated methodological quality.

Finally, cutaneous reactions to the COVID-19 vaccine are simi-
lar to common cutaneous drug eruptions and COVID-19 cutaneous
manifestations. The dermatology perspective on the COVID-19 mass
vaccination campaign is multifaceted and critical in motivating clini-
cians to address cutaneous vaccination reactions and reassure pa-
tients adequately. Further high-quality research is needed to assess
better how and why cutaneous reactions occur in different vaccines.
Physicians should also consider numerous comorbid disorders asso-
ciated with reactions to COVID-19 immunization to provide the op-
timal evaluation and therapy. Moreover, the final goal is to reassure
concerned individuals about the novel COVID-19 vaccines' overall at-
tractive safety profiles, one of which is their dermatologic standpoint.
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