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Abstract

Background The effectiveness of messenger RNA coronavirus disease 2019 (COVID-19) vaccines in patients with atopic
dermatitis (AD) is yet to be delineated. It remains largely unknown how AD-related immunosuppressive medications affect
the development of vaccine-induced immunity.

Objective We aimed to evaluate the prevalence of the BNT162b2 messenger RNA vaccine among patients with AD and
to assess its effectiveness in protecting against severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2) infection,
COVID-19-associated hospitalization, and mortality. A specific analysis additionally examined whether AD-related immu-
nosuppressive drugs influenced the effectiveness of the vaccine.

Methods A population-based cohort study was performed using the database of Clalit Heath Services, Israel, to follow adult
patients with AD. Multivariate Cox and logistic regression analyses were utilized to calculate the adjusted hazard ratio (HR)
and odds ratio (OR) of the incident outcomes.

Results As of 26 June, 2021, 58,582 (75.4%) out of 77,682 adult patients with AD completed two BNT162b2 vaccine doses
in Israel. Adulthood-onset AD (adjusted OR, 1.34; 95% CI 1.28-1.40; p < 0.001) and moderate-to-severe AD (adjusted OR,
1.13;95% CI 1.05-1.21; p = 0.001) predicted an increased vaccination rate. Vaccinated patients with AD demonstrated a sig-
nificantly decreased risk of SARS-CoV-2 infection (adjusted HR, 0.20; 95% CI 0.16-0.26; p < 0.001), COVID-19-associated
hospitalization (adjusted HR, 0.08; 95% CI 0.04-0.18; p < 0.001), and COVID-19-associated mortality (adjusted HR, 0.04;
95% CI10.01-0.20; p < 0.001). Exposure to immunosuppressive drugs (n = 597; 0.8% of patients) did not impair the protec-
tion against SARS-CoV-2 infection after vaccination (adjusted HR, 0.95; 95% CI 0.13-6.81; p = 0.958).

Conclusions In patients with AD, COVID-19 vaccination is highly effective for a wide range of COVID-19-related out-
comes. Immunosuppressive drugs did not impair the effectiveness of the vaccine in preventing SARS-CoV-2 infection in
this retrospective analysis.

1 Introduction

While the current coronavirus disease 2019 (COVID-19)
pandemic, caused by severe acute respiratory syndrome cor-
onavirus 2 (SARS-CoV-2), still wreaks havoc on the entire
globe, a new hope has arisen following the approval of mes-
senger RNA (mRNA) vaccines against SARS-CoV-2. The
two authorized mRNA COVID-19 vaccines, BNT162b2 and
mRNA-1273, are chemically modified vaccines expressing
the perfusion spike glycoprotein of SARS-CoV-2 packaged
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Among patients with atopic dermatitis, messenger RNA
coronavirus disease 2019 vaccination proved to be highly
effective in protecting against coronavirus disease 2019
and its complications.

There is no indication that immunosuppressive drugs
necessitate alternate vaccination strategies in patients
with atopic dermatitis.

Messenger RNA coronavirus disease 2019 vaccination
should be highly recommended for patients with atopic
dermatitis.
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in lipid nanoparticles [1]. With more than 90% of individuals
achieving a satisfactory humoral response, mRNA COVID-
19 vaccines displayed promising immunogenicity and effi-
cacy results among immunocompetent subjects [2—4]. How-
ever, the ability of patients with immune-mediated diseases
to mount an immune response to these vaccines is yet to be
established. Additionally, it remains largely unknown how
immunosuppressive medications affect the development of
vaccine-induced immunity.

Atopic dermatitis (AD) is a chronic immune-mediated
skin disease affecting up to 20-30% of children and 2-10%
of adults [5]. An increased burden of COVID-19-associated
hospitalization and mortality was found in patients with AD
with severe comorbidities and those who undergo prolonged
systemic corticosteroid treatment [6]. The efficacy of mRNA
COVID-19 vaccines among patients with AD remains to be
investigated. In the current study, we aimed to evaluate the
frequency, determinants, and efficacy of COVID-19 vaccina-
tion among patients with AD. The secondary endpoint was
to estimate the influence of different AD-related treatment
modalities on the utility of mRNA COVID-19 vaccines.

2 Methods
2.1 Study Design and Dataset

The current retrospective cohort study followed patients
with AD for the occurrence of COVID-19 vaccination and
COVID-19-associated outcomes. The study was approved
by the Institutional Review Board of Clalit Health Ser-
vices (CHS) in accordance with the Declaration of Helsinki
(approval code: 0212-17-COM). The study was exempt from
the requirement for informed consent.

The computerized dataset of CHS was the source of the
current study. Providing a broad spectrum of private and
public healthcare services for 4,603,861 enrollees, CHS is
the largest health maintenance organization in Israel. The
computerized dataset of CHS retrieves clinical data from
several sources covering general community clinics, refer-
ral centers, and inpatient healthcare facilities. Therefore, the
CHS dataset features comprehensive access to clinical data
and was proved compatible to generate valid and robust epi-
demiological data [7].

2.2 Study Population and Definition
of COVID-19-Related and Vaccination-Related
Variables

The computerized database of CHS was systematically
screened for prevalent cases with a diagnosis of AD. The
eligibility criteria of the study were: (1) documentation
of an AD compatible diagnostic code by a board-certified
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dermatologist or by a discharge letter from inpatient derma-
tological wards, (2) being alive, and (3) aged 18 years and
above at the beginning of the national COVID-19 vaccina-
tion campaign in Israel (20 December, 2020).

A diagnosis of COVID-19 was confirmed by a US Food
and Drug Administration-approved SARS-CoV-2 polymer-
ase chain reaction test. COVID-19-associated hospitalization
was defined in COVID-19-confirmed patients admitted to
intensive care units, internal medicine, or COVID-19-spe-
cific respiratory inpatient wards. COVID-19-associated
mortality was defined in patients whose cause of death was
ascribed to COVID-19 or its complications.

Access to a vaccine in Israel is a random event where
all citizens have a consistent and equal probability of get-
ting vaccinated. Fully vaccinated patients were those who
had received two BNT162b2 (Comirnaty; Pfizer-BioNTech)
mRNA vaccine doses during the period from 20 December,
2020 to 26 June, 2021. Study participants were vaccinated
in accordance with the vaccination schedule specified in the
BNT162b2 vaccine summary of product characteristics.
When estimating the utility of COVID-19 vaccine among
patients with AD, only those who were vaccinated by 28
February, 2021 were subject to inclusion. This aimed to
provide a sufficient follow-up time enabling the capture of
COVID-19-related outcomes. The reference group for this
analysis comprised patients with AD who were not vacci-
nated until the end of the follow-up, whereas patients who
were to be vaccinated after 28 February, 2021 were excluded
from the reference group (as a subsequent vaccination might
have conferred partial protection in this subgroup).

Follow-up began on the day in which the second dose
of COVID-19 vaccine was given (in the vaccinated group)
and on 28 February, 2021 (in the non-vaccinated group).
For each study participant, the follow-up terminated at the
earliest of the following events: fulfilling an outcome event,
death unrelated to COVID-19, or the end of the follow-up
(26 June, 2021). Participants’ date of death was determined
by cross-linking the study cohort with the National Registry
of Deaths Database.

2.3 Definition of AD-Related and Comorbidity
Variables

Adult-onset AD was defined in patients presenting with the
disease beyond the age of 18 years. As standardized severity
scores of AD were not systematically available, the severity
of AD was indirectly determined as moderate to severe in
patients who were managed by the following systemic drugs
at any timepoint throughout the course of the disease: (1)
azathioprine, (2) mycophenolate mofetil, (3) methotrexate,
(4) cyclosporine, (5) dupilumab, (6) extended courses of
systemic corticosteroids [> 3 months]), or (7) photothera-
peutic modalities (ultraviolet B, psoralen and ultraviolet A).
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Patients who were not managed by any of the aforemen-
tioned interventions were considered to have a mild disease.

Given the accumulation of data suggesting that patients
undergoing immunosuppressive treatment mount a
decreased antibody response to the COVID-19 vaccine [8,
9], we evaluated whether the intake of systemic drugs with
immunosuppressive properties (azathioprine, mycopheno-
late mofetil, methotrexate, cyclosporine, dupilumab) during
the pandemic influences the utility of the vaccine. Patients
were considered to be exposed to a systemic drug when there
were two prescriptions for more than 1 month during the
pandemic.

Comorbidities of eligible patients were retrieved from the
chronic diseases register of CHS. Metabolic syndrome was
defined as the existence of at least three of the following
conditions: type 2 diabetes mellitus, dyslipidemia, hyperten-
sion, or obesity [10—12]. Cardiovascular disease was des-
ignated when at least one of the following conditions were
present: a history of myocardial infection, ischemic heart
disease, congestive heart failure, or arrhythmia.

2.4 Statistical Analysis

Comparison between different subgroups was performed
using the chi-square test and t-test for categorical and con-
tinuous variables, respectively. The independent associations
between demographic, disease-specific, and comorbidity
variables and COVID-19 vaccination were assessed by a
multivariable logistic regression analysis and reported as
odds ratios (ORs) and 95% confidence intervals (CIs). Inci-
dence rates of outcomes were calculated and expressed as
the number of events per 1000 person-years. Hazard ratios
(HRs) for the risk of incident outcomes were obtained by
the use of the Cox regression model. Two-tailed p values
less than 0.05 were considered statistically significant. SPSS
software, version 25 (SPSS; IBM Corp, Armonk, NY, USA)
was utilized to conduct all statistical analyses.

3 Results
3.1 Characteristics of the Study Population

The study population included 77,682 patients with AD,
of whom 47,809 (61.5%) were female and 65,969 (84.9%)
were of Jewish ancestry. The mean (standard deviation)
age of eligible patients at the onset of the pandemic was
41.9 (18.6) years. Table 1 further delineates the clinical and
demographic characteristics of the study participants.

The mean (standard deviation) age of the study par-
ticipants at the onset of AD was 34.2 (19.7) years. The
vast majority of patients featured a mild course of AD (n
= 71,986; 92.7%), whereas 5696 (7.3%) patients had a

moderate-to-severe disease course. During the pandemic,
597 (0.8%) and 472 (0.6%) patients were managed by
immunosuppressive agents and phototherapy, respectively
(Table 1).

3.2 Frequency and Predictors of SARS-CoV-2
Vaccination Among Patients with AD

As of 26 June, 2021, 58,582 (75.4%) patients completed two
BNT162b2 vaccine doses. We then evaluated the determi-
nants of fully vaccinated patients with AD as compared to
their non-vaccinated counterparts (Table 2). In a multivariate
model adjusting for age, sex, and ethnicity, older age (> 33.2
years; adjusted OR, 2.29; 95% CI 2.21-2.37; p < 0.001),
Jewish ethnicity (adjusted OR, 1.60; 95% CI 1.53-1.67; p <
0.001), high socioeconomic status (adjusted OR, 1.32;95%
CI 1.30-1.35; p < 0.001), adulthood-onset AD (adjusted
OR, 1.34; 95% CI 1.28-1.40; p < 0.001), and moderate-
to-severe AD (adjusted OR, 1.13; 95% CI 1.05-1.21; p =
0.001) were all found to predict an increased vaccination
rate. Of interest, patients with AD managed by immuno-
suppressive agents did not exhibit an increased prevalence
of vaccination (adjusted OR, 1.16; 95% CI 0.94-1.42; p =
0.171).

A greater vaccination rate was also observed among
patients with AD with the following comorbidities: cardio-
vascular disease (adjusted OR, 1.32; 95% CI 1.22-1.43; p
< 0.001), metabolic syndrome (adjusted OR, 1.36; 95% CI
1.27-1.47; p < 0.001), chronic obstructive pulmonary dis-
ease (adjusted OR, 1.17; 95% CI 1.02-1.34; p = 0.024),
chronic renal failure (adjusted OR, 1.19; 95% CI 1.03-1.37,
p = 0.016), and malignancy (adjusted OR, 1.41; 95% CI
1.30-1.53; p < 0.001; Table 2).

3.3 Efficacy of COVID-19 Vaccination in Patients
with AD

The incidence rate of SARS-CoV-2 infection, COVID-19-as-
sociated hospitalization, and COVID-19-associated mor-
tality in vaccinated patients was estimated at 6.2 (95% CI
5.1-7.5), 0.5 (95% C1 0.3-1.0), and 0.1 (95% CI 0.02-0.4),
per 1000 person-years, respectively. The corresponding inci-
dence rates in non-vaccinated patients were 34.3 (95% CI
29.9-39.2), 6.7 (95% CI1 4.8-8.9), and 1.5 (95% CI1 0.7-2.7)
per 1000 person-years, respectively (Table 3). Vaccinated
patients with AD demonstrated a significantly decreased risk
of SARS-CoV-2 infection (fully adjusted HR, 0.20; 95% CI
0.16-0.26; p < 0.001), COVID-19-associated hospitalization
(fully adjusted HR, 0.08; 95% CI 0.04-0.18; p < 0.001),
and COVID-19-associated mortality (HR, 0.04; 95% CI
0.01-0.20; p < 0.001; Table 3).

We then evaluated the influence of immunosuppressive
drugs and phototherapeutic modalities on the effectiveness
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Table 1 Characteristics of the study population

Characteristic Patients with AD
(N=177,682)
Demographic and clinical variables
Age at the onset of the pandemic, years
Mean (SD) 41.9 (18.6)

Median (range)
Sex, n (%)

Male

Female
Ethnicity, n (%)

Jews

Arabs
Socioeconomic status, n (%)

Low

Intermediate

High
BMI, mean (SD), mg/kg”
Characteristics of AD
Age at the onset of AD, years

Mean (SD)

Median (range)
Adult-onset AD, n (%)*
Severity of AD, n (%)°

Mild

Moderate to severe
Treatment modalities during the pandemic
Immunosuppressive agents, n (%)°

Azathioprine

Mycophenolate mofetil

Methotrexate

Cyclosporine

Dupilumab
Phototherapy, n (%)¢

37.2 (18.2-112.3)

29,873 (38.5)
47,809 (61.5)

65,969 (84.9)
11,713 (15.1)

25,019 (32.2)
32,255 (41.5)
20,408 (26.3)
25.4(5.3)

34.2 (19.7)
30.5 (0.3-101.2)
59,638 (76.8)

71,986 (92.7)
5696 (7.3)

597 (0.8)
127 (0.2)
71 (0.1)

71 (0.1)
92 (0.1)
236 (0.3)
472 (0.6%)

Treatment modalities anytime during the course of the diseases

Immunosuppressive agents, n (%)°
Phototherapy, n (%)%

1038 (1.3)
2163 (2.8)

AD atopic dermatitis, BMI body mass index, SD standard deviation

*Defined when the onset of AD follows the age of 18 years

®Moderate-to-severe cases of AD were defined in those who were
managed by systemic drugs and/or phototherapeutic modalities any-
time during the course of AD

¢ Azathioprine, mycophenolate mofetil, methotrexate, cyclosporine,
dupilumab

dUltraviolet B or psoralen and ultraviolet A

of the BNT162b2 vaccine in preventing SARS-CoV-2 infec-
tion (Fig. 1). The risk of SARS-CoV-2 infection was not
significantly different among vaccinated patients with AD
managed by immunosuppressive drugs (adjusted HR, 0.95;
95% C10.13-6.81; p = 0.958) or phototherapy (adjusted HR,
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1.28; 95% CI 0.18-9.18; p = 0.807) during the pandemic.
In a sensitivity analysis, we included all patients with AD
managed by immunosuppressants and phototherapy anytime
during the course of the disease. Neither anytime exposure
to immunosuppressive drugs (adjusted HR, 1.80; 95% CI
0.57-5.69; p = 0.315) nor to phototherapy (adjusted HR,
0.81; 95% CI 0.26-2.56; p = 0.718) influenced the utility
of the vaccine in protecting against SARS-CoV-2 infection

(Fig. ).

4 Discussion

The current population-based study demonstrated that the
vast majority of patients with AD in Israel were vaccinated
against SARS-CoV-2 during the national mass vaccination
program. Patients with adult-onset and moderate-to-severe
AD were more likely to get vaccinated. Older age, as well
as the presence of comorbid cardiovascular diseases, meta-
bolic syndrome, chronic obstructive pulmonary disorder,
chronic renal failure, and malignancy projected an increased
frequency of vaccination. Among patients with AD, the
BNT162b2 vaccine conferred an 80%, 92%, and 96% pro-
tection against SARS-CoV-2 infection, COVID-19-associ-
ated hospitalization, and COVID-19-associated mortality,
respectively. Exposure to immunosuppressive agents and
phototherapy was not associated with an increased risk of
SARS-CoV-2 infection after vaccination.

In view of the data provided by Israel’s Ministry of
Health, 77.2% of the adult population of Israel was fully
vaccinated against SARS-CoV-2 until 26 June, 2021 (https://
datadashboard.health.gov.il/COVID-19/general). The cur-
rent study denotes that the vaccination rate among adults
with AD (75.4%) was comparable to the general population.
Our findings do not thoroughly align with a recent study
displaying a limited SARS-CoV-2 vaccine willingness in
patients with autoimmune and inflammatory rheumatic
diseases [13]. Interpretation for this discrepancy should be
further delineated. However, recruiting individuals with a
self-reported diagnosis of these diseases (captured via social
media), the aforementioned study was prone to a selection
bias that might have accounted for the discordant findings.
These patients have supposedly more severe disease and do
not represent the entire repertoire of patients with autoim-
mune and inflammatory rheumatic diseases [13].

The increased frequency of vaccination among older
patients and those with severe comorbidities is conceivable
as these patients have been disproportionately affected by
COVID-19 and therefore have been prioritized for vaccina-
tion. Patients with moderate-to-severe AD were found to be
vaccinated more often. This finding might actually mirror,
at least in part, the fact that patients taking immunosuppres-
sive drugs are prioritized for vaccination. The propensity of
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Table 2 Determinants of COVID-19 vaccination among patients with AD
Prevalence in fully Prevalence in non- Univariate OR  95% pvalue Multi-  95% p value
vaccinated AD fully vaccinated AD confidence variate  confidence
patients, n (%); (N = patients, n (%); (N = interval OR! interval
58,582) 19,100)
Age at the onset of 37,544 (64.1) 8095 (42.4) 243 2.35-2.51 < 0.001 2.29 2.21-2.37 < 0.001
pandemic > 33.2
years®
Male sex 22,518 (38.4) 7355 (38.5) 0.99 0.96-1.03 0.864 1.01 0.98-1.05 0.454
Jewish ethnicity (vs 51,074 (87.2) 14,895 (78.0) 1.92 1.84-2.00 < 0.001 1.60 1.53-1.67 < 0.001
Arab ethnicity)
High SES (vs low 17,057 (29.1) 3351 (17.5) 1.93 1.85-2.01 <0.001 1.32 1.30-1.35 < 0.001
and intermediate)
Adult-onset AD (vs 47,535 (81.1) 12,103 (63.4) 2.49 2.40-2.58 <0.001 1.34 1.28-140 < 0.001
childhood-onset
AD)
Moderate-to-severe 4573 (7.8) 1123 (5.9) 1.36 1.27-1.45 <0.001 1.13 1.05-1.21 0.001
AD (vs mild AD)®
Immunosuppressive 479 (0.8) 118 (0.6) 1.33 1.08-1.62 0.006 1.16 0.94-1.42 0.171
agents during the
pandemic®
Phototherapy during 373 (0.6) 99 (0.5) 1.23 0.99-1.54 0.067 1.10 0.87-1.37 0.433
the pandemic
Cardiovascular 4,667 (8.0) 822 (4.3) 1.93 1.78-2.08 <0.001 1.32 1.22-143 < 0.001
diseases
Metabolic syndrome 5753 (9.8) 973 (5.1) 2.03 1.89-2.18 < 0.001 1.36 1.27-147 < 0.001
COPD 1372 (2.3) 261 (1.4) 1.73 1.52-1.98 <0.001 1.17 1.02-1.34 0.024
Asthma 8956 (15.3) 2945 (15.4) 0.99 0.95-1.04 0.663 1.00 0.96-1.05 0.923
Smoking 18,745 (32.0) 5063 (26.5) 1.31 1.26-1.35 <0.001 1.08 1.04-1.12 < 0.001
Cirrhosis 126 (0.2) 27(0.1) 1.52 1.00-2.31 0.046 1.05 0.69-1.60 0.802
Chronic renal failure 1287 (2.2) 246 (1.3) 1.72 1.50-1.98 <0.001 1.19 1.03-1.37 0.016
Malignancy 4369 (7.5) 743 (3.9) 1.99 1.84-2.16 < 0.001 1.41 1.30-1.53 < 0.001
Depression 3872 (6.6) 946 (5.0) 1.36 1.26-146 < 0.001 0.99 0.92-1.07 0.811

Bold: significant values

AD atopic dermatitis, COPD chronic obstructive pulmonary disease, COVID-19 coronavirus disease 2019, OR odds ratio, SES socioeconomic

status

“Dichotomy of this continuous variable was based on its median value

Disease severity and intake of oral systemic agents during the pandemic were collapsed as a single variable in the regression model because of
significant collinearity between the two variables

¢ Azathioprine, mycophenolate mofetil, methotrexate, cyclosporine, dupilumab

dAdjusted for age, sex, and ethnicity

patients with a high socioeconomic status to be vaccinated
might arise from the association of vaccine willingness with
a greater formal education [14].

Our data indicated that the protection conferred by
mRNA vaccines against SARS-CoV-2 infection was not
hampered in patients managed by immunomodulatory
agents. This finding lends credibility to a German study
examining the immunogenicity of SARS-CoV-2 mRNA
vaccines in 26 patients with chronic inflammatory diseases
receiving immunosuppressive therapy relative to 40 healthy
controls [15]. In the latter study, vaccines induced produc-
tion of anti-SARS-CoV-2 IgG and neutralizing antibodies

in all eligible iatrogenically immunosuppressed patients
[15]. Correspondingly, a recent study demonstrated that
BNT162b2 mRNA vaccines induced adequately increased
levels of SARS-CoV-2 spike-specific IgG in more than 90%
of patients with immune-mediated inflammatory diseases
managed by biologic treatments [9]. Nevertheless, only
62.6% of patients taking methotrexate developed immuno-
genicity following vaccination [9]. Given the small sam-
ple size of exposed patients, our study was underpowered
to analyze the influence of methotrexate on the efficacy of
mRNA vaccines among patients with AD.
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Table 3 Risk of COVID-19 and its complications among fully vaccinated patients with AD compared to non-vaccinated patients with AD

COVID-19 infection

COVID-19-associated hospitalization

COVID-19-associated mortality

Fully vaccinated

Non-vaccinated

Fully vaccinated

Non-vaccinated

Fully vaccinated

Non-vaccinated

until Febru- until Febru- until Febru- until Febru- until Febru- until February/2021
ary/2021 (N = ary/2021 (N = ary/2021 (N = ary/2021 (N = ary/2021 (N = (N =19,100)
42,433) 19,100) 42,433) 19,100) 42,433)
Follow-up time, 16,714.6 6,116.4 16,744.8 6,163.1 16,747.0 6,172.3
PY
Median follow-up 4.8 (0.2-5.5) 3.9(0.2-3.9) 4.8 (0.2-5.5) 3.9 (0.2-3.9) 4.8 (0.7-5.5) 3.9(0.1-3.9)
time, months
(range)
Number of events 104 210 9 41 2 9
Incidence 6.2 (5.1-7.5) 34.3(29.9-39.2)  0.5(0.3-1.0) 6.7 (4.8-8.9) 0.1 (0.02-0.4) 1.5 (0.7-2.7)
rate/1000 PY
(95% CI)
Unadjusted HR 0.21 (0.17-0.27)  Reference 0.14 (0.06-0.28)  Reference 0.10 (0.02-0.46)  Reference
95% CD) [p [< 0.001] [< 0.001] [0.003]
value]
Age-adjusted and  0.19 (0.15-0.24)  Reference 0.08 (0.04-0.17)  Reference 0.04 (0.01-0.17)  Reference
sex-adjusted [< 0.001] [< 0.001] [< 0.001]
HR (95% C)) [p
value]
Fully adjusted 0.20 (0.16-0.26) Reference 0.08 (0.04-0.18) Reference 0.04 (0.01-0.20) Reference
HR (95% CI) [p [< 0.001] [< 0.001] [< 0.001]

value]?

Bold: significant values

AD atopic dermatitis, CI confidence interval, COVID-19 coronavirus disease 2019, HR hazard ratio, NA non-applicable, PY person-years

*Multi-variate logistic regression model adjusting for age, sex, ethnicity, cardiovascular diseases, metabolic syndrome, chronic obstructive pul-

monary disorder, chronic renal failure, malignancy, and smoking

Systemic drugs during the pandemic —H—l

Phototherapy during the pandemic -t :
Systemic drugs anytime - l-—o—l

Phototherapy anytime -|-&—

0 2 4 6 8 10
Hazard ratios (95% ClI)

Fig. 1 Fully adjusted hazard ratios of severe acute respiratory syn-
drome coronavirus 2 infection in patients with atopic dermatitis
treated with immunosuppressive drugs and phototherapy. CI confi-
dence interval

Some concerns were raised about vaccine-induced Th2
immunopathology, in which a faulty T-cell response triggers
allergic inflammation that potentially damages the airways
and leads to a more severe COVID-19 infection [16, 17].
This concern might be of further relevance in a Th2-predom-
inant disease like AD. Notwithstanding, our results revealed
a satisfactory efficacy of mRNA COVID-19 vaccination in
line with data accumulated from other vaccines [18].
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The current study conveys important population-based
insights about the determinants and efficacy of SARS-
CoV-2 mRNA vaccinations among patients with AD. The
large sample size and the comprehensive nature of the study
population enabled us to explore the impact of vaccinations
on COVID-19-related prognostic outcomes and to provide
a representative view of this important topic. The rapid pace
and high uptake of the COVID-19 vaccine in Israel enabled
us to evaluate the effectiveness of the BNT162b2 vaccine
in a practical application. The current study has several
limitations to acknowledge. The low number of patients
with COVID-19-associated hospitalization and mortality
interfered with the evaluation of the influence of different
treatment regimens on these outcomes. Lack of documen-
tation regarding the standardized severity scores necessi-
tated the utilization of indirect measurements to evaluate
disease severity. Although the study relied on diagnostic
codes registered by certified dermatologists, misclassifica-
tion and inclusion of other types of dermatitis could not be
thoroughly excluded. The different demographic and clinical
features of the fully vaccinated group relative to the non-
vaccinated groups embody another limitation of the current
study. The definition of drug exposure does not thoroughly
guarantee that the patients received continuous treatment.
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The low number of patients undergoing immunosuppres-
sant and phototherapy treatment is another limitation of the
study. The low number of positive outcomes interfered with
the conduct of a meaningful stratified drug-specific analysis.

5 Conclusions

Patients with AD displayed a very high vaccination rate.
Patients with adult-onset and moderate-to-severe AD, as
well as those with older age and severe comorbid conditions,
were more likely to get vaccinated. The BNT162b2 vac-
cine decreased the risk of SARS-CoV-2 infection, COVID-
19-associated hospitalization, and mortality by 80, 92, and
96%, respectively. In the small percentage of patients taking
immunosuppressive drugs or undergoing phototherapy, these
treatments did not hamper the effectiveness of the vaccine in
protecting against SARS-CoV-2 infection.

Supplementary Information The online version contains supplemen-
tary material available at https://doi.org/10.1007/s40257-022-00672-5.
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