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ABSTRACT

Bullous pemphigoid (BP) is a subepidermal blistering disease most commonly observed in older patients. There are some trigger factors
identified such as infections, drug intake, and physical agents. The coronavirus disease-2019 (COVID-19) vaccines are a new suspected factor
that may induce BP. Recently few cases of new-onset BP after vaccines were reported. We describe a 41-year-old patient who presented with
bullous lesions gradually spreading to the whole body after the Pfizer COVID-19 vaccine. To identify all new-onset cases of BP after vaccination,
we review the relevant literature and we found 14 previous cases reported. There are similarities between clinical and immunopathological
findings in cases. After conducting a literature review, we suggest that vaccine-induced BP have a more refractory course as compared
with the spontaneous occurring BP. The results of our study also support that BP may be observed more often after the mRNA syndrome-
coronavirus-2 vaccine rather than the inactivated COVID-19 vaccine due to the induction of greater immune response.
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Introduction

Bullous pemphigoid (BP) is a common acquired autoimmune
blistering disease that is observed generally in elderly individuals.
It's characterized by autoantibody formation against basement
membrane structural BP180 and BP230 proteins. Only less than
15% of BP patients, there are triggering factors identified such as
viral infections, drug use, physical agents [1]. Rarely, there are cases
triggered after influenza, tetanus, and meningococcal vaccines
[2]. There are a few cases that developed after the coronavirus
disease-2019 (COVID-19) vaccination. Herein, we report a patient
who developed bullous pemphigoid right after the first dose of the
Pfizer mRNA syndrome-coronavirus-2 (SARS-CoV-2) vaccine.

Case Report

A 41-year-old woman visited our clinic with pruritic bullous lesions
on hertrunk and extremities including the palmoplantar region. The

patient had no history of infection or drug use, but the rashes began
to appear 2 weeks after receiving the first dose of Pfizer mRNA SARS-
CoV-2 vaccine. The patient had used high potency topical steroids
(propionate of clobetasol 0.05% cream) for 3 months, but her
complaints did not regress. On dermatological examination, there
were widespread erythematous annular plaques and blisters on
her trunk and extremities including the palmoplantar region, there
was no oral mucosal involvement (Figure 1). Histopathology from
a bullous lesion demonstrated subepidermal blisters accompanied
by eosinophilic infiltration in the dermal-epidermal junction and
superficial dermis. A direct immunofluorescence study showed the
linear deposition of immunoglobulin G and (3 at the basement
membrane zone (Figure 2). The patient was diagnosed with BP
based on histopathological and clinical findings, and the patient
was started on 1 mg/kg/day prednisolone treatment. In the 2" week
of the treatment, the patient’s lesions completely resolved. The
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patient in this manuscript has given written informed consent to
publication of her case details.

Discussion and Review of the Literature

Although the etiopathogenesis of BP is not clear, it has been
hypothesized that in genetically predisposed individuals, there is
an alteration in the basement membrane by the effect of certain
triggers such as burns, trauma, drug intake, and neurological
diseases. It could be possible that there is a similar association
between vaccination and the occurrence of BP. Vaccine-induced
inflammation may induce the disease by changing the basement
membrane structure followed by the production of autoantibodies
targeting the basement membrane [3].

We evaluated all accessible cases of new-onset BP triggered by
the COVID-19 vaccine published in the English language till the
cut-off date of 22" December 2021. A database search (Pubmed,

Google Scholar, Wiley Online Library) using the keywords ‘bullous,
pemphigoid, COVID-19, vaccine, new, onset’ elicited 14 reports of
new-onset BP triggered by COVID-19 vaccine. Inclusion criteria is
that in the direct immunofluorescence, there needs to be IgG or
(3 deposition in the basement membrane. We excluded cases that
were diagnosed as BP before vaccination. No restrictions were
implemented regarding patient age. A summary of the clinical
and immunopathologic findings from our current case and the 14
reported cases in the literature are shown in Table 1.

Six (40%) of the patients were female and, the median age was
749 vyears (range 41-97 years). This suggests that COVID-19
vaccine-induced BP is characterized by the old age of onset as
the spontaneous occurring BP. The youngest age of onset is 41
that is observed in our present case. Fourteen out of 15 patients
developed the disease after the mRNA vaccine (Pfizer, Moderna,
AstraZeneca 10,2,1 patients respectively). Only one patient was

Table 1. Clinical and immunopathologic findings in patients with new-onset bullous pemphigoid after COVID-19 vaccine

Author Age | Sex Comorbidities Vaccine- Flgre after Onset DIF | Treatment Outcome
dose 2" dose
Our case 41 Female | None Pfizer-dose 1 | X* 2w + 0ocs 2w
aNlaIE;]mura e 83 Female | Xerotic eczema Pfizer-dose 2 | - 3d + IVCS, IVIG 2w
Young et al. [4] 68 | Male | None Pfizer-dose 1 | Flare 3w + TCS 3m
Agharbietal.[5] | 77 | Male | None /Bs(;[srs?eneca— X* 1d + DCN, TCS Favorable response**
:Fr[eé]- Lopezel 78 Female | DM, Alzheimer Pfizer- dose1 | Flare 3d + 0CS, TCS 2w
Inactivated
Bostan et al. [7] 67 Male BPH, DM* vaccine- Flare 5w + 0CS, OMA No regression
dose1
Elelgg?”ton'a € g3 Male | Ht Pfizer- dosel | Flare Tw + 1 0Cs, TCS 3w
Tomayko etal. [9] | 97 | Female | Psoriasis pfizer- dose2 | - 2d + TDCCSNY NAM, 2w
Pfizer- 0CS, NAM
B} i ) )
Tomaykoetal. [9] | 75 | Male | Eczema dose2 10d DN, TCS 3w
Tomaykoetal. [9] | 64 | Male | None Pfizer- dose2 | - 14d + TCS 4w
Tomaykoset al. [9] 82 Male Eczema Pfizer- dose2 | 1d . TCs w
Tomayko etal. [9] | 95 | Female Nonmelanoma skin Pfizer-dose1 | No flare 5d + NAM, DN, 8w
cancer TCS
Stasis dermatitis Moderna- 0CS, NAM .
. . - + ! ’
Tomayko etal. [9] | 87 | Male Alzheimer disease Dose2 21d DCN No regression
Moderna- IVCS, IMCS .
B " , ,
Tomayko et al. [9] | 42 Female | Hand eczema Dose2 3d TCs No regression
Tomayko et al. [9] | 85 Male Dementia Pfizer-dose1 | No flare 5d + 0cs No regression

*This patient was using vildagliptin for diabetes mellitus, **The patient was treated by high potency topical corticosteroid and systemic doxycycline. Favorable outcome was
reported but full response time is unknown, X: *The patient didn’t receive the 2" dose of COVID-19 vaccine. DIF: Direct immunofluorescense, DM: Diabetes mellitus, BPH:
Benign prostate hyperplasia d:days, w:weeks, m: months OCS: Oral corticosteroid, IVCS: Intravenous corticosteroid, IMCS: Intramuscular corticosteroid, IVIG: Intravenous
immunoglobulin, TCS: Topical corticosteroid, DCN: Doxycycline, NAM: Nicotinamide OMA: Omalizumab
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reported whose diagnosis of BP was confirmed after the inactivated
COVID-19 vaccine. In this patient, prolonged use of vildagliptin for
diabetes mellitus was thought as the cause of the refractory course
of the disease [7]. These observations raise the question of why
BP is observed more often after the mRNA vaccine rather than the
inactivated vaccine. Talotta [10] hypothesized that the COVID-19
mRNA vaccine increases the risk of autoimmunity by activating
endosomal pattern recognition receptors, producing cross-reactive
autoantibodies. Moreover, the generation of type 1 IFN response
may cause the disruption of immunological self-tolerance and,
therefore, trigger autoimmunity. These findings remind us of a
significant question of whether BP is induced by an adjuvant of the
vaccine itself and is there any association between the high level
of autoantibodies and the development of BP. In a study by Lim

et al. [11], it was shown that there were higher concentrations of
neutralizing antibodies against SARS-CoV-2 in patients who received
mRNA vaccine than in those who received the inactivated COVID-19
vaccine. These results support that compared with the inactivated
vaccine, the mRNA vaccine may trigger a greater immune response.

In eight patients (53.3%), the rashes appeared after the first dose of
vaccine, while seven (46.6%) patients developed the disease after
the second dose. Of the 8 patients who developed the rashes after
the first vaccine, 6 of them received the booster dose of COVID-19
vaccine. Four (66.6%) of 6 patients experienced a flare-up of blisters.
Two (33.3%) of 6 patients tolerated the second dose and had no
worsening of the disease. Tomayko et al. [9] hypothesized that
rapid onset of rash after the first dose of vaccine may be related to
exacerbation of a preexisting subclinical autoreactivity by temporary

Figure 1. Clinical images, a) Excoriated annular plaques on anterior trunk, b) excoriated papules on erythematous base and a blister on

right plantar region

Figure 2. Histopatological images, c) Subepidermal bulla formation with eosinophil infiltration in the dermal-epidermal junction, (H&E
stain X100), d) Linear deposition of IgG noted on direct immunflourescence as indicated by the blue arrows
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activation of the immune system by vaccines. Also, the longer the
time between vaccination and the onset of the disease, the less
likely the patient would have subclinical autoantibodies. According
to our review, there is no correlation between rapid disease onset
and the flare-up of the disease after the second dose of the vaccine.
The latency between vaccine and disease onset and the existence of
subclinical autoantibodies remains to be proven.

Including the present case, the median latency period between
vaccine application and the appearance of the symptoms is 9, 8
days. In recent studies, the latency period was reported between 1
day to 1 month in influenza vaccine-induced disease onset [3]. In
our study the longest latency period, 5 weeks, is observed after the
inactivated COVID-19 vaccine. Thisisa quite remarkable finding and
needs to be elucidated. Histopathology was similar in all patients
and direct immunofluorescence was I1gG or (3 positive in all cases.
In 11 (73.3%) out of 15 patients had a considerable clinical response
with different therapy modalities (range 2 to 12 weeks). However, in
four patients, there was a failure to control disease activity and new
blisters continued to develop. Among the 11 patients who showed
a significant response to the treatment, 3 patients (27.2%) were
treated by high potency topical steroids alone and 8 patients (72.7%)
had improvement in clinical findings with systemic treatment
(combinations of topical and systemic corticosteroids, doxycycline,
nicotinamide, omalizumab, intravenous immunoglobulin therapy).
In a single-center retrospective study which included 96 BP patients
with a mean age of 84 years, while 62% of patients had resolution
of blisters with topical steroid alone, 25% of patients had additional
systemic treatment due to failure of treatment or relapses [12].
In contrary to this study, a higher percentage of patients needed
further systemic therapy to control the disease in our study. It’s
conceivable that vaccine-induced BP is more likely to have a
refractory course as compared with the spontaneous occurring BP.
Therefore, these patients should be closely followed up.

Conclusion

Recently, few cases of BP after COVID-19 vaccination were reported.
By reporting the cases, new side effects can be recognized and
the frequency of side effects can be determined and included in
the prospectus information. The accumulating evidence suggests
that vaccine-induced BP is more resistant to treatment than
spontaneous BP and long-term follow-up of patients is required.
The COVID-19 vaccine has been newly used in humans and with
the increase of our knowledge about different types of vaccines,
personalized vaccine dosing or schedules may be developed in the
future.
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