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The risk of COVID-19 in patients with
bullous pemphigoid and pemphigus:
A population-based cohort study

cl
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Background: The burden of COVID-19 in patients with bullous pemphigoid (BP) and pemphigus is yet to
be evaluated.

Objective: To assess the risks of COVID-19 and COVID-19-associated hospitalization and mortality in
patients with BP and pemphigus and to delineate determinants of severe COVID-19 illness among these
patients.

Methods: A population-based cohort study compared COVID-19 and its complications in patients with BP
(n = 1845) and pemphigus (n = 1236) with age-, sex-, and ethnicity-matched control subjects.

Results: The risks of COVID-19 (hazard rate [HR], 1.12; 95% confidence interval [CI], 0.72-1.73; P = .691)
and COVID-19-associated hospitalization (HR, 1.58; 95% CI, 0.84-2.98; P = .160) was comparable between
patients with BP and controls. The risk of COVID-19-associated mortality was higher among patients with
BP (HR, 2.82; 95% CI, 1.15-6.92; P = .023). The risk of COVID-19 (HR, 0.81; 95% CI, 0.44-1.49; P = .490),
COVID-19-associated hospitalization (HR, 1.41; 95% CI, 0.53-3.76; P = .499), and COVID-19-associated
mortality (HR, 1.33; 95% CI, 0.15-11.92; P = .789) was similar in patients with pemphigus and their controls.
Systemic corticosteroids and immunosuppressants did not predispose COVID-19-positive BP and
pemphigus patients to a more severe illness.

Limitations: Retrospective data collection.

Conclusions: Patients with BP experience increased COVID-19-associated mortality and should be
monitored closely. Maintaining systemic corticosteroids and immunosuppressive adjuvant agents during
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the pandemic is not associated with worse outcomes. (J Am Acad Dermatol 2021;85:79-87.)

Key words: bullous pemphigoid; coronavirus disease 2019; COVID-19; hospitalization; mortality;

pemphigus.

INTRODUCTION

The COVID-19 pandemic, caused by severe
acute respiratory syndrome coronavirus 2 (SARS-
CoV-2), started in China in late 2019 and has
subsequently spread across the globe. Because
severe COVID-19 is associated with

a hyperinflammatory state,'” it is intriguing to
investigate whether the presence of preexisting
autoimmune diseases or past use of immunosup-
pressive agents affect the phenotype of COVID-19.
Although certain studies demonstrated an increased
risk and more aggressive course of SARS-CoV-2
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infection in patients with autoimmune diseases,””
most others refuted this finding.”""

Bullous pemphigoid (BP) and pemphigus are the
most frequent autoimmune bullous diseases (AIBD)
worldwide.''"? Both diseases are associated with a
life-threatening potential and impose an increased
burden of mortality.'”'” The management of AIBD is
challenging and often neces-
sitates the administration
of high-dose systemic corti-
costeroids and immunosup-
pressive agents.'*"”
Treatment of these diseases
represents an even greater
challenge in light of the
COVID-19 pandemic, given
concerns about the vulnera-
bility of pharmacologically
immunosuppressed
patients.'”

The burden of COVID-19
and its complications for pa-
tients with AIBD has yet to be
delineated, thus leaving the
literature underpowered to
formulate a treatment strat-
egy for these patients during
the pandemic. To optimize the treatment of AIBD,
the predictors of worse outcomes in COVID-19-
positive AIBD patients need to be identified and
what influence AIBD-related medications may have
on the prognosis of patients needs to be defined.

The aims of the current study are to evaluate the
risk that patients with BP and pemphigus have for
acquiring COVID-19 infection and developing its
complications and to identify determinants predict-
ing a severe COVID-19 course among these patients.

pandemic.

METHODS
Study design and dataset

The current study was designed as a historical
retrospective cohort study that followed patients
with BP and pemphigus to estimate the incidence
of COVID-19, COVID-associated hospitalization,
and mortality. The current study received institu-
tional review board approval before the start.

The computerized data set of Clalit Health
Services (CHS) was the origin of the current study.
CHS is the main health maintenance organization in
Israel and provides private and public health care
services; as of October 2018, CMS had more than
4,540,768 enrollees. CHS is renowned for its inclu-
siveness because it retrieves data from a multitude of
sources and covers a range of settings, including
general community clinics, primary care and referral

CAPSULE SUMMARY

« Patients with bullous pemphigoid and
pemphigus do not have an increased risk
of COVID-19 infection relative to control
individuals but COVID-19-associated
mortality may be elevated.

» COVID-19-positive bullous pemphigoid
patients should be followed and by a
monitored closely.

+ The use of systemic corticosteroids and
immunosuppressive adjuvants did not
predict worse COVID-19 outcomes and
should not be ceased during the
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centers, and ambulatory care centers and hospitals.
The loss to follow-up is negligible and access to CHS
services is free, rendering this data set highly
compatible with the performance of reliable epide-
miologic studies."”

Study population and definition of main
variables

The computerized data set
of CHS was systematically
checked for incident cases
with a diagnostic code of BP
and pemphigus between the
years 2002 and 2019. Patients
were determined eligible if a
documented diagnosis of BP
or pemphigus was registered
community-based
board-certified ~ dermatolo-
gist or if a diagnosis of BP
or pemphigus was docu-
mented in discharge letters
of patients admitted to
dermatologic wards.

A control group encom-
passing 5 individuals per
case of BP and pemphigus
was originally recruited, with controls being
matched based on sex, age, and ethnicity. The index
date of matching was defined at the diagnosis of BP
and pemphigus. The current analysis, however,
included only participants who were alive at the
beginning of the pandemic (Supplemental Fig 1
available via Mendeley at https://data.mendeley.
com/datasets/f3rcw5rfjz/1.) Dates of death were
ascertained by linking the study cohort with the
National Registry of Deaths Database. All study
participants were followed up from the onset of the
pandemic in Israel (defined as the date of the first
confirmed case on February 27, 2020) until
September 11, 2020, or their death.

The diagnosis of COVID-19 relied on confirma-
tion of cases by the molecular tests approved by the
United States (US) Food and Drug Administration.
COVID-19-associated hospitalization was defined as
a COVID-19-confirmed patient who is admitted to
an intensive care unit or an internal medicine
or pulmonology inpatient ward. All hospitalized
patients with COVID-19 were assigned 1 of the
following severity degrees: mild (symptoms, such
as cough, fever, fatigue, loss of smell, etc); moderate
(clinical or radiologic diagnosis of COVID-19 pneu-
monia); severe (respiratory rate > 30, oxygen
saturation <93% on room air, and PaO,/
FiO, < 300); and critical (severe systemic


https://data.mendeley.com/datasets/f3rcw5rfjz/1
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Abbreviations used:

AIBD: autoimmune bullous diseases
BP: bullous pemphigoid

CHS:  Clalit Health Services

CI: confidence interval

HR: hazard ratios

impairment, including septicemia or cardiac, hepat-
ic, or renal insufficiency). The severity degree for
non-hospitalized COVID-19-confirmed patients who
were not managed in a health care facility was
defined as subclinical.

Outcome measures were adjusted for underlying
comorbidities as assessed by the Charlson comor-
bidity index, a validated epidemiologic method of
quantifying comorbidities. This index is reliable in
predicting mortality and is widely used in large-scale
epidemiologic studies.”” Among others, Charlson
comorbidity index encompasses diabetes mellitus
and respiratory and cardiovascular diseases, for
which there is evidence that they have the worse
COVID-19  prognostic outcomes.”’  COVID-19-
associated hospitalization and mortality were
adjusted for smoking owing to the association of
the latter with worse outcomes for COVID-19.7"*
COVID-19-associated hospitalization and mortality
were adjusted for systemic corticosteroids and
immunosuppressive adjuvant drugs (azathioprine,
mycophenolate mofetil, methotrexate, cyclophos-
phamide, rituximab), given the accumulation of
evidence suggesting the vulnerability of pharmaco-
logically immunosuppressed COVID-19 patients.

Statistical analysis

Baseline characteristics were described by means
and standard deviations (SD)s for continuous vari-
ables. Category values were indicated by percent-
ages. Variables were compared using the chi-square
test and t-test for category and continuous variables,
respectively. Incidence 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 using the
Cox regression model. The cumulative survival of
patients with COVID-19 was compared between the
BP and pemphigus groups and their corresponding
controls using a stratified log-rank test in the Kaplan-
Meier method.

RESULTS
Characteristics of the study population

The study population included 1845 patients with
BP and 1236 patients with pemphigus. In all, 11,117
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Fig 1. The different features of COVID-19 among patients
with bullous pemphigoid and pemphigus. A, severity; B,
hospitalization; C, mortality.

and 6574 control subjects were matched for the
eligible patients with BP and pemphigus, respec-
tively. Although the sex and ethnic composition was
comparable between cases and controls, patients
with BP and pemphigus were older than their
matched controls at the onset of the pandemic
(Supplementary Table I). Both patients with BP
and pemphigus had higher mean Charlson comor-
bidity index scores, whereas patients with
pemphigus had lower frequency of smoking
(Supplementary Table II). The demographic and
clinical features of the study participants are detailed
in Supplementary Table 1.

Descriptive data for COVID-19-positive BP and
pemphigus patients

Overall, 24 (1.3%) patients with BP tested positive
for COVID-19. The disease was subclinical in 12
(50.0%), mild in 4 (16.7%), moderate in 2 (8.3%), and
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severe in 6 (25.0%). Although 12 (50.0%) patients
were hospitalized, not the same that had a subclinical
disease, due to COVID-19 complications, none of
them underwent mechanical ventilation. Six (25.0%)
patients died following COVID-19 infection (Fig 1).

Twelve (1.0%) patients with pemphigus had a
COVID-19 infection. While 7 (58.3%) patients had a
subclinical disease, 2 (16.7%) had a mild disease, 2
(16.7%) had moderate disease, and 1 (8.3%) had
severe disease. Five (41.7%) patients were hospital-
ized, but none was mechanically ventilated. One
patient (8.3%) died following COVID-19 infection
(Fig 1).

Matched controls of BP presented with 130 (1.2%)
cases of COVID-19, of whom 84 (64.6%), 11 (8.5%),
13 (10.0%), and 22 (16.9%) were subclinical, mild,
moderate, and severe, respectively. Matched con-
trols of pemphigus had 79 (1.2%) COVID-19 positive
cases, with 60 (75.9%), 2 (2.5%), 5 (6.3%), and 12
(15.2%) individuals presenting with subclinical,
mild, moderate, and severe disease, respectively.

The risk of COVID-19 among patients with
bullous pemphigoid

The incidence rate of COVID-19 among patients
with BP was estimated to be 24.4 (95% CI, 16.0-35.7)
per 1,000 person-years. The incidence rates of hos-
pitalization and mortality due to COVID-19 compli-
cations were 12.2 (95% CI, 6.6-20.7) and 7.1 (95% ClI,
3.1-14.0) per 1000 person-years, respectively.

The unadjusted risk of acquiring the infection
(HR, 1.12; 95% CI, 0.72-1.73; P = .691) and being
hospitalized due to the infection (HR, 1.58; 95% CI,
0.84-2.98; P = .160) were comparable between
patients with BP and their control subjects
(Table 1). However, the risk of COVID-19-
associated mortality was significantly higher among
patients with BP as compared to their matched
control subjects (HR, 2.82; 95% CI, 1.15-6.92;
P = .023; Fig 2, A). Increased mortality was more
prominent among individuals older than 80.8 years
of age (HR, 3.21; 95% CI, 1.21-8.56; P = .020) and
persisted following adjustment for age, sex,
ethnicity, comorbidities, exposure to systemic corti-
costeroids and immunosuppressants, and smoking
(adjusted HR, 2.81; 95% CI, 1.14-6.94; P = .025).

The risk of COVID-19 among patients with
pemphigus

Among patients with pemphigus, the incidence
rates of COVID-19 infection, COVID-19-associated
hospitalization, and mortality were 18.1 (95% CI,
9.8-30.8), 7.5 (95% CI, 2.8-16.7), and 1.5 (95% CI,
0.1-7.4) per 1,000 person-years, respectively.
Relative to control subjects, patients with

Table L. The risk of COVID-19 and its complications among patients with bullous pemphigoid

COVID-19-associated hospitalization COVID-19-associated mortality

COVID-19 infection

Controls
5,964.3

BP

Controls
5,958.0
0.5 (0.1-0.5)

BP
986.4

Controls
0.5 (0.1-0.5)

BP
984.9

0.5 (0.1-0.5)

987.8
0.5 (0.1-0.5)

5,947.6

Follow-up time, PY

(0.1-0.5)

15
2.5 (1.5-4.1)
Reference

0.5

(0.1-0.5)

0.5

Median follow-up time, years (range)

Number of events

46
7.7 (5.7-10.2)
Reference

12
12.2 (6.6-20.7)

1.58 (0.84-2.98) [.160]

1.63 (0.86-3.09) [.133] T

130
21.9 (18.3-25.9)

24

24.4 (16.0-35.7)
1.12 (0.72-1.73) [.619]

1.10 (0.71-1.71) [.665]*

7.1 (3.1-14.0)
2.82 (1.15-6.92) [.0231"
2.81 (1.14-6.94) [.025]"*

Incidence rate/1000 PY (95% Cl)
Unadjusted HR (95% Cl) [P valuel]

Adjusted HR (95% Cl) [P value]

Reference

Reference

Reference

Reference

Sex- and age-stratified analysis

Reference

3.13 (0.78-12.50) [0.107]
2.63 (0.81-8.53) [.108]
3.21 (1.21-8.56) [.020]"

Reference

1.13 (0.39-3.29) [.819]
1.98 (0.89-4.40) [.096]
1.93 (0.92-4.06) [.084]
1.07 (0.31-3.65) [.921]

Reference

0.91 (0.43-1.90) [.796]
1.26 (0.73-2.17) [.395]
1.51 (0.88-2.61) [.135]
0.73 (0.35-1.53) [403]

Male-specific HR (95% Cl) [P value]
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Reference Reference

Reference

Female-specific HR (95% Cl) [P value]

Reference Reference

Reference

=80.8 year-specific HR (95% Cl) [P value]
<80.8 year-specific HR (95% Cl) [P value]

1.89 (0.20-18.18) [.581] Reference

Reference

Reference

BP, Bullous pemphigoid; Cl, confidence interval; HR, hazard ratio; N, Number; PY, person-year.

fMultivariate logistic regression model adjusting for age, sex, ethnicity, comorbidities (as estimated by Charlson comorbidity index), intake of systemic corticosteroids and immunosuppressant, and

*Multivariate logistic regression model adjusting for age, sex, ethnicity, and comorbidities (as estimated by Charlson comorbidity index).
smoking.

*denotes significant value.
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Fig 2. Survival of patients with bullous pemphigoid (A) and pemphigus (B) as compared to
control subjects since the onset of the pandemic, as illustrated by Kaplan-Meier survival curves.
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Table III. Determinants of COVID-19 severity among patients with bullous pemphigoid and pemphigus

BP with

BP with
subclinical-to-mild moderate-to-severe
COVID-19 (n = 16) COVID-19 (n=8) PValue COVID-19 (n=9)

Pemphigus with Pemphigus with
subclinical-to-mild moderate-to-severe
COVID-19 (n=3) P Value

Age at the onset of pandemic; 73.2 (20.2) 83.2 (9.8) 119 56.1 (17.5) 73.9 (13.0) 139
years, mean (SD)

Duration of the disease; years, 53 (3.9) 3.0 (2.3) 134 6.5 (4.5) 12.2 (2.6) .065
mean (SD)

Female sex; n (%) 12 (75.0%) 4 (50.0%) 221 2 (22.2%) 1 (33.3%) .700

Jewish ethnicity; n (%) 11 (68.8%) 8 (100.0%) .076 8 (88.9%) 3 (100.0%) .546

BMI, mg/kgz; mean (SD) 30.2 (5.4) 26.6 (4.0) 118 27.7 (5.2) 25.5 (NA)* NA

Smoking; n (%) 3 (18.8%) 2 (25.0%) 722 6 (66.7%) 0 (0.0%) 046

CCl; mean (SD) 2.5 (2.1) 29 (1.1) 643 0.7 (0.9) 1.0 (1.0) .588

Systemic corticosteroids at the 3 (18.8%) 4 (50.0%) 112 6 (66.7%) 1 (33.3%) 310
onset of the pandemic; n (%)

Adjuvant agents at the onset of 0 (0.0%) 0 (0.0%) 999 1 (11.1%) 0 (0.0%) .546
the pandemic*; n (%)

Systemic corticosteroids 12 (75.0%) 8 (100.0%) 121 8 (88.9%) 2 (66.7%) 371
anytime during the course of
the diseases; n (%)

Adjuvant agents anytime 0 (0.0%) 1 (12.5%) 149 2 (22.2%) 2 (66.7%) 157

during the course of the
diseases*; n (%)

BMI, Body mass index; BP, bullous pemphigoid; CCl, Charlson comorbidity index; n, number; SD, standard deviation.

Bold denotes significant value.

*Patients managed by one of the following agents: azathioprine, mycophenolate mofetil, methotrexate, cyclophosphamide, dapsone,

doxycycline, rituximab, plasmapheresis, intravenous immunoglobulins.

Therefore, estimating the risk of COVID-19 among
patients with AIBD was an urgent unmet need.

We did not find evidence for change in the overall
risk of COVID-19 among patients with BP and
pemphigus, compared to their controls, which is
consistent with other autoimmune and rheumatic
diseases.”"” This increasing body of evidence in-
dicates that the risk of catching the infection relies
mainly on whether patients are exposed to the
pathogen, adhere to social distancing, and follow
safety instructions.

The more interesting question is whether patients
with AIBD follow a more severe course of COVID-19
and are more predisposed to the infection’s compli-
cations. We found that patients with BP had an
elevated COVID-19-associated mortality. Although
the severity of COVID-19 is yet to be elucidated in
AIBD, some studies that followed patients with other
autoimmune diseases disclosed a more aggressive
course of COVID-19 in patients with preexisting
connective tissue diseases,” and a higher frequency
of mechanical ventilation among those with rheu-
matic diseases.” Other studies found a similar course
and comparable frequency of complications among
those with various systemic autoimmune diseases’
and inflammatory bowel disease (IBD).'” In the
current study, smoking was less frequent among

patients with pemphigus. Because smoking is asso-
ciated with the worse outcomes of COVID-19,% its
lower prevalence in patients with pemphigus may
account, at least in part, for the comparable risk of
COVID-19 complications in pemphigus.

In the current study, exposure to systemic corti-
costeroids and immunosuppressive agents was not
significantly associated with the severity of COVID-
19. This finding may provide evidence-based advice
on the importance of maintaining therapies during
the pandemic. Discordant findings emerged from a
global registry of patients with rheumatic diseases in
which the use of systemic corticosteroids, but not
other therapies, predicted an increased probability
of COVID-19-associated hospitalization.” Of note,
exposure to tumor necrosis factor-a (TNF- «)
antagonist was associated with a decreased risk of
hospitalization in repository study.” Systemic corti-
costeroids, but not biologic agents, were found to
increase the risk of severe COVID-19 among patients
with IBD.'”*’ Solid organ transplant recipients, often
placed on various immunosuppressive regimens,
were found to be more susceptible to developing
severe COVID-19.7"7"

These conflicting findings may reflect the differ-
ential role exerted by immunosuppressive agents
throughout different stages of the triphasic course of
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COVID-19.” Although immunosuppressive drugs
can be detrimental in the initial phase of the disease,
when the host immune response is essential to
constrain viral replication, these drugs may confer a
protective role in the advanced severe phase of the
diseases. In the latter, overshooting the host immune
response (the “cytokine storm™), also referred to as
secondary hemophagocytic lymphohistiocytosis,
can result in acute respiratory distress syndrome,
multi-organ failure, and mortality.”” Further research
utilizing larger sample sizes is necessary to better
delineate the precise role of immunosuppressive
drugs in the course of COVID-19.

The observations of the current study, once
verified by other research groups, indicate that
percussions should be practiced by the health care
system for elderly patients with BP. Patients should
be notified in advance that they are at increased risk
for mortality and BP patients should avoid conta-
gion, even more so than other people. The health
care system should organize an outreach program to
ensure the well-being of BP patients. During hospi-
talization, close monitoring is highly recommended.
At discharge, the hospital should notify community
health care personnel about the excess risk for
mortality in BP patients.

The current study throws light on an important
and unexplored topic. The large sample size and the
allocation of control groups enabled an assessment
of the relative risk of COVID-19 in patients with BP
and pemphigus. Given that the CHS data set facili-
tates comprehensive access to the whole array of
health care services, it is highly compatible with
detecting COVID-19 cases, even those occurring
years following the initial diagnosis of BP and
pemphigus. The latter cannot be fulfilled in
hospital-based cohorts, where AIBD patients tend
to be lost to follow-up as the time from the diagnosis
increases. The study was performed in a country
typified by a high incidence rate of COVID-19, thus
allowing the detection and characterization of pos-
itive cases.

The study has several limitations. Because it was
based on a computerized data set, the current study
did not follow the acceptable immunopathologic
criteria to define BP and pemphigus. However,
eligibility was grounded on the diagnosis distributed
by board-certified dermatologists or after admission
to a dermatologic ward. In both settings, immuno-
pathologic diagnostics are widely utilized,” thus
arguing in favor of the validity of the diagnosis.
Because the index date dictating age matching was
defined at the diagnosis of BP and pemphigus, the
case and control groups displayed slightly different
ages at the onset of the pandemic. However,
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multivariable analysis adjusting for age did not alter
any of the outcome measures. An additional draw-
back stems from the small sample size of the
subgroups compared to define predictors of
COVID-19 severity among patients with BP and
pemphigus. To overcome some of these shortcom-
ings a registry for all AIBD patients that had a
confirmed case of COVID-19 has been initiated by
the AIBD task force of the European Academy of
Dermatology and Venereology (https://recovab.
umcg.nD).

The current population-based study provides a
seminal report about the risk of COVID-19 in AIBD
and defines the determinants of severe illness.
Although the risk of acquiring COVID-19 infection
was comparable in BP and pemphigus patients
relative to their control subjects, patients with BP
demonstrated an increased COVID-19-associated
mortality. The administration of systemic corticoste-
roids and adjuvant immunosuppressive agents and
the duration of BP and pemphigus did not seem to
affect the severity of the infection or its complica-
tions. Consistent with current expert recommenda-
tions'**? and using an evidence-based approach, the
current study argues in favor of maintaining AIBD-
related therapies during the pandemic. Given their
greater vulnerability, patients with BP developing
COVID-19 should be monitored closely.
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