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ABSTRACT

BACKGROUND: Bullous pemphigoid (BP) is a rare autoimmune blistering disease predominantly affecting the

elderly population.

OBJECTIVES: The present study aims to identify clinical factors that may influence outcomes of BP, including

skin phenotype, serology, mucosal involvement, pruritus, and triggers.

METHODS: A retrospective analysis was conducted on 70 cases with BP registered from January 2019 to
December 2022. The Bullous Pemphigoid Disease Activity Index (BPDAI) score was used to assess disease
intensity. The BPDAI-Pruritus score and a modified Brest questionnaire were used to document pruritus.
Anti-BP180 and anti-BP230 autoantibodies were regularly recorded. Peripheral blood eosinophil counts were

documented during flare-up and remission phases of BP.

RESULTS. Of the cases, 81.4% were identified with bullous BP, 12.9% with nonbullous BP and 5.7% with
localized BP. Oral involvement was documented in 17.1% of cases. Increased peripheral eosinophilia was
prominent in the nonbullous phenotype and returned to normal level during remission in both phenotypes.
CONCLUSION: The outcomes of BP depended on the disease phenotype and trigger types. Bullous BP
showed more intense disease activity, while nonbullous BP demonstrated more intense pruritus. BP associated
with diabetes mellitus (DM) or psoriasis manifested as a more severe disease, predominantly with the bullous
phenotype and pruritus, compared to cases without comorbidities. New triggers, including SARS-CoV-2
infection and vaccination, were documented (Tab. 6, Ref. 43). Text in PDF www.elis.sk

KEY WORDS: bullous pemphigoid, nonbullous pemphigoid, pruritus, comorbidity, eosinophilia, new

triggers.

Introduction

Bullous pemphigoid (BP) is a rare autoimmune blistering
disease predominantly afflicting the elderly population. Various
comorbidities may play a role in the pathogenesis of BP, including
neurologic diseases, certain drugs, infections, and physical stimuli.
The presence of antigen BP230 in the central nervous system may
support the development of BP in cases with some neurological
disorders (1). Several drugs were documented to trigger BP, with
vildagliptin and aldosterone being confirmed triggers (2). On the
other hand, malignancy in the elderly is considered a comorbidity
and is not seen as a triggering factor of BP. However, some studies
report potential associations with hematologic malignancies (3).
The most frequent phenotype of BP is the bullous phenotype which
has a polymorphous clinical appearance that includes blisters,
urticarial plaques, erythematous patches, erosions, and crusts. The
nonbullous phenotype does not induce blisters and typically mani-
fests as urticarial plaques and erythematous patches. The localized
phenotype afflicts one location on the body, often asymmetrically,
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with a preference for legs. In all phenotypes, BP180 and BP230 au-
toantibodies are detected in serum and tissues. Histopathologically,
a typical subepidermal split is seen only in bullous and localized
phenotypes. The nonbullous BP does not show this split, although
other histological characteristics are similar (4). Diagnosing BP
can be challenging and may lead to misdiagnosis at the onset of the
disease. All pruritic diseases with a heralding symptom of pruritus
should be suspected of developing into BP, as many dermatologists
are still unaware of the nonbullous phenotype of BP. The hetero-
geneous clinical appearance of BP may mimic various conditions
including allergy to drugs, scabies, nummular dermatitis, other
blistering diseases, etc. The incidence of BP is rising worldwide,
potentially due to changing lifestyles, introduction of new drugs,
and increasing age of population in developed countries (5). The
mortality of BP is higher than that of the general population (6)
but lower than that of individuals with pemphigus vulgaris (PV)
(7). The therapeutic management of BP differs from that of PV. In
BP, systemic immunosuppressive drugs are used in lower doses
than those used in PV (8). However, there is a higher risk of drug
interaction, adverse events, and comorbidity restriction. In mild
cases, the topical administration of strong corticosteroids may
show good efficacy. Moreover, tetracyclines may be effective
owing to their immune modulatory efficacy.

The objective of the study was to identify clinical factors
that may influence the outcome of BP, including skin phenotype,
serology, mucosal involvement, pruritus, relapses, and triggers.
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Material and methods

A retrospective analysis was conducted on cases of BP reg-
istered in the Dispensary Bullous Center at University Hospital
in Bratislava. Cases were recruited from January 2019 to De-
cember 2022. Inclusion criteria comprised a clinical diagnosis
of BP confirmed by histopathology, direct immunofluorescence
(DIF), and circulating anti-BP180 and anti-BP230 autoantibodies
detected by enzyme-linked immunosorbent assay (ELISA). Anti-
BP autoantibodies were evaluated at the onset of the disease, and
at regular 6-month intervals. A detailed review of the patient’s
clinical history, and clinical parameters, including age, sex, onset
of the disease, completion of treatment, relapses, comorbidities,
and triggers, was conducted. Clinical status at the onset of BP
was evaluated using Bullous Pemphigoid Disease Activity Index
(BPDAI) score (9).The severity scores categorized BP into three
levels of disease intensity: mild BP (0-19), moderate BP (20-56)
and severe BP (57>) (10). Visual Analog Scale (VAS) was used
to self-evaluate itching over the last 24 hours, the past week, and
past month (9). In addition, a modified Brest Questionnaire was
used to evaluate characteristics of pruritus (11). Peripheral blood
eosinophil counts were evaluated in absolute and relative numbers
during flare-ups and remission.

Statistical analysis

Data were compiled into EXCEL files and analyzed using IBM
SPSS Statistics 20.0 (IBM Corp., Armonk, NY, USA). Frequency
tables were used for statistical analysis of numerical and categorical

Tab. 1. Demographic data and BPDAI score in various phenotypes of bullous pem-

phigoid (n=70).

variables. Descriptive statistics were utilized for numerical vari-
ables, including the mean, median, CI, SD, IOR, 95% confidence
interval for mean, minimum, maximum, and range. The normal
distribution was tested using the Levene’s test. For normally
distributed data, an independent sample t-test was employed to
compare two datasets, while ANOVA was employed to compare
more than two datasets. For multiple comparisons, Scheffe’s
method was applied. Numerical data with abnormal distributions
were evaluated using the non-parametric Mann—Whitney test for
comparing two datasets and the Kruskal-Wallis test for compar-
ing more than two datasets. Associations between categorized
variables and outcomes were assessed using Fisher’s exact test.
A p<0.05 was considered statistically significant.

Results

Demographic data and phenotypes of BP

Demographic data and BPDAI score for 70 study cases are
summarized in Table 1. The male-to-female sex ratio in the cohort
was 1:1.6 (38.5% and 61.4%, respectively). Women were older at
the onset of BP than men, although the difference was not statisti-
cally significant (p=0.06). Notably, 8.8% of cases were younger
than 50 years. The highest age at BP onset (80.0+9.2 years) was
recorded in the localized phenotype of BP. The mean follow-up
time was 4.1£2.7 years (median 3.0, range 1-7). The bullous,
nonbullous , and localized phenotypes of BP were recorded in
81.4%, 12.9% and 5.7% of cases, respectively. Moderate disease
intensity was most frequently documented (61.4% of cases), fol-
lowed by mild intensity (32.9% of cases). Severe
BP was recorded in 5.7% of cases, with the highest

BPDALI score of 96.0 in one patient. The bullous

Variables Mean+SD  Median+IQR  Min-Max phenotype of BP was associated with a more severe
Age at Prese“taf“’“’ years (I_'=70) 73.5+122 74.5+£18.8 41.0-94.0 disease compared to the nonbullous and localized
Age at onset BP %n female p'atlents 71.5+12.3 74.5+17.8 46.0-91.0 phenotypes. Cases with DM and psoriasis showed
Age at onset BP in male patients 66.7+13.1 69.0+17.0 36.0-90.0 significantly higher BPDAI total scores than those
E;:;):IS 15 heTmtgle: of BP (n=57) 1754109 1404125 40.470 without these comorbidities (31.4+17.3;31.0+24.2;
+ +

rosion ister score ’ i ’ ) ’ ’ p=0.04, p=0.05). The bullous phenotype of BP was

BPDAI Urticaria/Erythema score 9.6+8.2 7.0£6.5 2.0-45.0 . . . .
documented in all cases with psoriasis and in 75%
BPDAI Damage score 2.1£1.0 2.0£1.9 0-6.0 .
of cases with DM.

BPDAI Mucosal score 0.6+1.4 0+0 0-6.0 N £ th had a family hist fBP
BPDAI Pruritus score 11.9+7.4 12.0£11.9 0-28.0 " one o . ¢ cases ha ad,aml y hustory o o
BPDAI Total score 2974169  24.0420.0 11.0-96.0 However, other autoimmune diseases were recorde
Nonbullous phenotype of BP (n=9) in family relatives in 27.1% of cases. Table 2 shows
BPDATI Erosion/Blister score 0 0 0 comorbidities in BP cases. Autoimmune diseases
BPDAI Urticaria/Erythema score 2485106 2704223 10.0-35.0 were documented in 32.9% of cases, with psoriasis
BPDAI Damage score 2.0£1.6 2.043.5 0-4.0 vulgaris recorded in 11.4% of cases, preceding BP
BPDAI Mucosal score 0 0 0 by an average of 11.6+3.5 years. The most frequent
BPDAI Pruritus score 22.8+42 22.0+13.8 18.0-28.0 comorbidity was hypertension, affecting 51.4% of
BPDAI Total score 26.8 +11.7 29.5423.8 10.0-38.0 cases. Allergies, including drug allergy, food allergy
Localized phenotype of BP (n=4) and bronchial asthma were documented in 30.0% of
BPDAI Erosion/Blister score 3.8+2.2 5.0+3.8 0-5.0 cases. Malignant neoplasms were recorded in 28.6%
BPDAI Urticaria/Erythema score 0.8+1.3 0x1.1 0-3.0 of study patients. The most frequently documented
BPDAI Damage score 0.8+0.4 1.0+£0.5 0-1.0 malignancies included carcinoma of the prostate
BPDAI Mucosal score 3.8+1.8 0+15.0 0-15.0 (12.9%), carcinoma of the urinary system (12.9%),
BPDAI Pruritus score 3729 11.0+4.0 0-15.0 followed by carcinoma of the skin (4.3%), malignant
BPDALI Total score 10.0 +4.6 9.0+7.0 6.0-15.0

melanoma (1.4%), lung carcinoma (1.4%), colon
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carcinoma (1.4%), breast carcinoma (1.4%), and chronic myeloid
leukemia (CML) (1.4%).

Evaluation of pruritus in various phenotypes of BP

Pruritus is the major symptom that may herald the onset or
recurrence of BP. It was documented as the first symptom in 65.7%
of bullous BP cases, 100% of nonbullous BP cases, and in none
of the localized BP cases. The BPDAI-Pruritus score indicated
more intense pruritus in nonbullous BP compared to bullous BP,
with the difference being statistically significant (p=0.001). The
BPDAI-Pruritus scores for mild, moderate, and severe BP are
shown in Table 4. In mild BP, 4.4% of cases did not report pruritus.
Excoriations were significantly associated with severe and moder-
ate BP (p=0.003) but did not differ significantly between bullous
and nonbullous BP study groups (p=0.097). Cases with DM or
psoriasis reported significantly more intense pruritus than those
without comorbidities (p=0.023, p=0.05, respectively).

Characteristics of pruritus in BP cases obtained by modi-
fied Brest Questionnaire are summarized in Table 5. Cases with
nonbullous BP experienced more intense pruritus than those with
bullous BP. However, some characteristics of pruritus did not
show differences between these two BP phenotypes. Cases with
localized BP did not show relevant pruritus at all.

BP patients described pruritus with several types of sensa-
tions. Most frequently, pruritus evoked stinging (52.1%) followed
by burning (22.4%), tickling (7.1%) and crawling (5.5%), while
12.93% of patients described pruritus simply as itching without
any precise characteristics.

Evaluation of skin and mucosal afflictions

The characteristics of the clinical appearance of BP are mani-
fold, which may complicate the clinical diagnosis. The bullous

Tab. 2. Comorbidities in 70 cases with bullous pemphigoid.

Comorbidity n (%)
Other autoimmune diseases 23 (32.9)
Hypothyroidism 17 (24.3)
Psoriasis vulgaris 8(11.4)
Rheumatoid arthritis 3(4.3)
Crohn disease 2(2.9)
Rheumatic fever 1(1.4)
Vitiligo 1(1.4)
Other comorbidities 59 (84.3)
Hypertension 36 (51.4)
Other cardiovascular disease 16 (22.9)
Diabetes mellitus 28 (40.0)
Hepatopathy 16 (22.9)
Chronic renal disease 13 (18.6)
Hemodialysis 2(2.9)
Neurological diseases 16 (22.9)
Alzheimer disease 4(5.7)
Stroke 3(4.3)
Dementia 2(2.9)
Parkinson disease 2(2.9)
Malignant neoplasia 20 (28.6)

phenotype of BP was correctly diagnosed at the initial evaluation
only in 30.0% of cases. However, 100% of cases with nonbul-
lous phenotype of BP were misdiagnosed as scabies (55.6%) or
urticaria (44.4%). The most frequent incorrect diagnosis was
microbial eczema in 15.7%. Other incorrect initial diagnoses
are documented in Table 5. The duration of clinical symptoms of
BP up to the diagnostic assessment was prolonged in nonbullous
phenotype with a mean time of 14.3+13.9 months. The dura-

Tab. 3. Characteristics of pruritus in 70 cases with bullous pemphigoid.

Characteristics of pruritus n (%) P
Pruritus as the first clinical symptom 47 (67.1)
Duration NS
Almost always 20 (28.6)

Weeks 7 (10.0)

Months 43 (61.4)
Frequency 0.001
Permanent 13 (18.5)
Intermittent 50 (71.4)

Daily occurrence NS
Almost always 34 (48.6)

Often 20 (28.6)

Seldom 11 (15.7)

Night occurrence NS
Almost always 18 (25.7)

Often 23 (32.8)

Seldom 15(21.4)
Frequency of occurrence 0.048
Almost always 26 (37.1)

Often 22 (31.4)

Weekly 7(10.0)

Seldom 11(15.7)

Difficulty of falling asleep 0.016
Almost always 18 (25.7)

Often 23 (32.8)

Seldom 15(21.4)
Difficulty of walking up from sleep 0.012
Almost always 22 (31.4)

Often 28 (40.0)

Seldom 4(6.0)

Use of sleeping drugs NS
Almost always 18 (25.7)

Often 24 (34.2)

Seldom 3(4.3)
Localization NS
Blisters 9(12.9)
Erythema, urticarial lesions 46 (65.7)

Healthy skin 15(21.4)
Scratching 0.003
Almost always 18 (25.7)

Often 31(44.3)

Seldom 13 (18.5)

Feeling after scratching NS
Relieve 46 (65.7)

Neutral 13 (18.5)
Unpleasant 1(1.4)

687



Bratisl Med J 2024, 125 (11)
685-692

Tab. 4. BPDAI Pruritus score in various disease severity and comorbidities.

localized BP most frequently exhibited lesions on

the legs (75.0%).

Variables Mean+SD  MedianzIQR  Min—Max p

Mild BP (n=23)

BPDAI Pruritus score 8.0+7.3 7.046.3 0-22.0 Treatment of bullous pemphigoid

Moderate BP (n=43) Systemic corticosteroids were used as initial
BPDAI Pruritus score 14.9+7.5 12.0+11.8 1.0-28.0 0.017 therapy in 88.6% of cases while topical corticos-
Severe BP (n=4) teroids were employed in 8.6% of cases. Pred-
BPDAI Pruritus score 19.8+5.9 17.5£15.5 15.0-28.0 0.001 nisone was administered at doses in the range of
Diabetes mellitus (n=28) 0.25-0.50 mg/kg or 0.6—1.0 mg/kg in severe cases.
BPDALI Pruritus score 15.5+7.4 15.511.3 13.0-28.0 0.023 The mean initial daily dose was 48.6+15.1 mg
Psoriasis vulgaris (n=8) (median 40.00, range 20.00-80.00). The mean
BPDAI Pruritus score 15.743.8 14.0+6.0 15.0-22.0 0.050

maintenance dose was 8.1£5.1 mg (median 5.00,

tion was shorter in the bullous phenotype with a mean time of
5.145.5 months. In the localized phenotype, the mean duration
was the longest, at 20.3+17.8 months. The typical clinical lesions
including blisters, erosions, urticarial plaques, and erythematous
patches were recorded in 50.0% of cases with the bullous pheno-
type. Table 5 depicts special lesions or configurations in 18.6%
of cases. Oral involvement in BP is rare, observed in 17.1% of
cases, predominantly in severe-to-moderate course of BP in the
bullous phenotype. Moreover, a single case of localization in
the oral cavity was documented (1.4% of cases with localized
BP). In this case, the diagnosis was confirmed by histopathology,
DIF and ELISA. The thighs were the most frequently involved
area of the body (80.8%), followed by the legs (75.0%), thorax
(72.1%), arms (70.6%), forearms (69.1%), and abdomen (50.0%).
Affliction of the hands and feet was less common (23.5% and
16.1%, respectively), as well as involvements of the head, neck,
and scalp (14.7%, 10.3%, and 10.3%, respectively). There were
no significant differences in the localization of lesions between
bullous and nonbullous phenotypes of BP. However, affliction
of the genital and nasal mucosa was documented only in cases
with bullous phenotype, accounting for 7.3% of cases. Cases with

Tab. 5. Clinical assessment in 70 cases with bullous pemphigoid.

Clinical diagnosis n (%)
Bullous pemphigoid 21 (30.0)
Microbial eczema 11 (15.7)
Scabies 7 (10.0)
Urticaria 6 (8.6)
Impetigo 6 (8.6)
Aphthae 7(10.0)
Drug allergy 4(5.7)
Pruritus/Prurigo 4(5.7)
Dyshidrosis of palms/soles 2(2.9)
Erythema exudativum multiforme 2(2.9)
Special lesions and configurations 13 (18.6)
Papules/nodules 6 (8.6)
Figurate 2(2.9)
Gyrate 1(1.4)
Annular centrifugal 1(1.4)
Dishydrosiform-like 2(2.9)

Dermatitis herpetiformis-like 1(1.4)
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range 1.00—30.00). Systemic corticosteroids were
administered as monotherapy in 57.1% of cases, and in combina-
tion with adjuvant therapy in 34.3% of cases. Azathioprine was
used in 11.4% of cases, followed by sulfone, methotrexate, and
cyclosporine (2.9% each). Adjuvant therapy was administered
to support the immunosuppressive efficacy of corticosteroids
to reduce the risk of side effects of systemic corticosteroids.
Intravenous immunoglobulin (IVIG) therapy was used in 4.2%
of cases and rituximab in 1.4% of cases, both yielding very good
responses. These therapies were reserved for cases with intense
and recalcitrant bullous phenotype and/or for those experienc-
ing adverse side effects from systemic corticosteroids and/or
adjuvant therapies such as azathioprine or sulfone. Tetracycline,
valued for its antibacterial and immunomodulatory properties,
was administered in 22.9% of cases, most frequently in com-
bination with systemic or topical corticosteroids. Topical corti-
costeroids were employed in maintenance therapy to decrease
systemic corticosteroid doses in 42.9% of cases. The dosage of
immunosuppressive therapy was adjusted to the severity of BP.
Antihistamines were prescribed to alleviate pruritus in 85.7% of
cases, with high doses administered in 52.1% of cases to manage
severe pruritus, mostly in nonbullous phenotype. In 38.6% of
cases, the administration of antihistamines was deemed neces-
sary as part of the maintenance therapy, mostly in the nonbullous
phenotype. At the conclusion of the clinical study, 25.7% of cases
were in complete remission with no need of prolonging the sys-
temic immunosuppressive therapy. Minimal therapy (prednisone
5 mg/day) was administered in 42.9% of cases for maintaining
remission. The maintenance therapy consisting of prednisone
at 10-15 mg/day with adjuvant therapy was reduced to half the
initial dose in 31.4% of cases. The mean time to achieve the
maintenance therapy in bullous BP was 2.0+1.6 years, compared
to 0.7+0.3 years in nonbullous BP. Statistical analysis revealed
that the time to achieve maintenance therapy was significantly
shorter in nonbullous BP than in bullous BP (p=0.001). In 24.7%
of cases with bullous BP, the mean duration of off-therapy remis-
sion was 2.842.7 years. In nonbullous BP, the mean duration
was 2.542.4, documented in 33.3% of cases. In localized BP, the
mean duration was 2.5+0.1 years, observed in 25.0% of cases.
The differences in remission duration across all BP phenotypes
were not statistically significant.
Table 6 summarizes medications used to treat multiple co-
morbidities in BP cases.
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Relapses and triggers in BP

Relapse of BP was defined as the appearance of three or more
new lesions per month that did not heal spontaneously within one
week or as the extension of existing lesions in a patient who had
previously achieved disease control (9). In bullous BP, relapse was
recorded in 22.8% of cases, in nonbullous BP in 2.9% of cases.
No patient with localized BP showed relapse during the clinical
study. In the first year of the BP diagnosis, 14.3% of cases were
documented to experience relapse of BP. After two years, relapse
of BP was documented in 8.6% of cases. Moreover, after 11 and
13 years, relapse of BP was observed in 1.4% of cases (in both
instances). Among cases with documented relapse of BP, 14.3%
were in off-therapy remission and 11.4% were in complete remis-
sion on minimal immunosuppressive therapy.

In our cohort we identified relapse-inducing triggers of BP
in 22.8% of cases. These triggers included UV radiation (1.4%),
vildagliptin (5.7%), pembrolizumab (2.9%), hematologic malig-
nancy (1.4%), bacterial infection (1.4%) and SARS-CoV-2 infec-
tion (5.8%) or SARS-CoV-2 vaccination (10.0%).

In the study cohort, 7.1% of patients died. Cardiovascular fail-
ure was the cause in 5.7% of cases and neurologic stroke in 1.4%
of cases. Among these, 2.9% of cases died from complications of
SARS-CoV-2 infection, both having pre-existing cardiovascular
comorbidities. Notably, neither of these patients had been vac-
cinated against SARS-CoV-2 virus. The mean time between the
onset of BP and death was 23.9+12.9 months.

Evaluation of anti-BP autoantibody and peripheral eosinophilia

At the onset of BP, the anti-BP180 autoantibody was proved
positive in 91.4% and the anti-BP230 antibody in 28.6% of cases.
The mean time to achieve negativity for anti-BP180 and/or anti-
BP230 autoantibodies was 8.6+9.4 months. Statistical analysis did
not show significant difference in the reduction of autoantibody
levels according to the phenotype or intensity of BP (p=0.116;
p=0.500). Increased eosinophilia was observed in 48.6% of cases at
the onset of BP. The absolute eosinophil count was 0.7+1.0x10%/L,
and the relative eosinophil count in complete blood count was
7.8+8.2%. Statistical analysis showed, significantly higher absolute
and relative eosinophil counts in the nonbullous phenotype of BP
(p=0.034, p=0.003), compared to the bullous phenotype. In addi-
tion, cases with normal eosinophil values tended to have atypical
BP localization, including mucosal, head and neck involvements.
The increased values of eosinophil counts were correlated with
the BPDAI rotal score, showing statistically significant differences
across intensity levels of BP (p=0.020; p=0.048). In remission, both
absolute and relative eosinophil counts dropped to normal values
(means of 0.1+0.1x10%L and 1.4+1.3x10°L).

Discussion

Clinical studies worldwide have consistently reported the
typical age range of BP onset between 63 and 83 years with an
overage onset age of 73.4 years and the female-to-male ratio
between 1.0 and 5.8 (12). In our current study, the average age
was 73.5+12.2 years, with a female preponderance noted by ratio

Tab. 6. Comorbidities medication in 70 cases with bullous pemphigoid.

Variable n (%)
Calcium channel blocker 19 (27.1)
ACE inhibitor 26 (37.1)
Beta-blocker 33 (47.1)
Angiotensin receptor blocker 12 (17.1)
Statine 18 (25.6)
Diuretic loop 9(12.9)
Tiazide diuretic 7 (10.0)
Antiepileptic 6 (8.6)
Antidepressive 8(11.4)
Neuroleptic 10 (14.3)
Opionid 4(5.7)
Salicylates 19 (27.1)
Antidiabetics 28 (40.0)
Antibiotics 24 (34.2)
Nilotinib 1(1.4)
Bevacizumab 1(1.4)
Pembrolizumab 1(2.9)
Antihistamine 60 (85.7)

of 1.6, aligning with findings from previous research (5, 6, 13).
It is worth noting that BP is uncommonly reported in individuals
younger than 50 years (13), yet in our study, 5.7% of cases fell
within this age group. The underlying rationale for this relatively
high frequency in young individuals remains elusive to our current
understanding. Various autoimmune disorders are linked to BP, and
our study corroborates this association, with autoimmune disorders
documented in 32.9% of BP cases and other comorbidities present
in 84.3% of cases. Hypertension was the most frequent comorbid-
ity, documented in 51.4% of cases, in concordance with findings
from previous studies (14, 15). However, our study documented
a lower frequency of neurological diseases (22.9%) and chronic
renal diseases (18.6%) compared to later investigations. It is worth
noting that DM was identified in 40.0% of our study cases, which
is consistent with findings from a Moroccan study (43.0%) (15) but
notably higher than the prevalence reported in a US study (18.5%)
(16). A recent meta-analysis documented a significant correlation
between DM and BP, showing a strong heterogenicity (17). We also
documented a more severe manifestation of BP in diabetic cases
than in those without DM (p=0.04). The bullous BP was the most
frequent phenotype in cases with DM. This is in concordance with
other authors who reported a more severe erosive BP phenotype in
diabetic patients (18). Conversely, some authors did not observe
a more severe course of BP in diabetic patients, particularly in
cases induced by dipeptidyl peptidase-4 inhibitor use. Moreover,
these cases showed lower urticarial and erythematous plaques than
those with idiopathic BP (19).

In the current study, psoriasis was documented in 11.4% of
BP cases and showed a more severe disease course compared to
those without psoriasis (p=0.05). Although we did not find any
literature directly comparing disease severity in BP cases with and
without psoriasis, a meta-analysis showed a significant association
between BP and psoriasis, particularly noting a stronger correlation
in men than in women (20). Notably, our study did not reveal any
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differences in association of BP cases with psoriasis between the
sexes. Furthermore, in line with another nationwide study on the
association of psoriasis with BP, reporting a mean time-period
between psoriasis and BP onset of 14.6 years (21), we found that
psoriasis preceded the onset of BP by an average of 11.6 years.

A systemic data search review of nonbullous BP from several
cohort studies showed that at least 20% of BP cases presented as
the nonbullous phenotype BP (22).

In the current study, we documented nonbullous BP in 12.9%
of cases. The duration between disease onset and the establishment
of'a firm diagnosis of nonbullous BP was 14.3 months. In contrast,
two other studies reported longer periods between symptom onset
and confirmation of nonbullous BP diagnosis, specifically 22.6
and 29.0 months, respectively (22, 23). The shorter diagnostic
time demonstrated in our study may be attributed to our long-term
clinical experience with pruritic dermatoses and the employment
of a precise diagnostic algorithm, including anti-BP autoantibody
ELISA test, aimed at identifying the underlying cause of pruritus.
Pruritus is typically the predominant symptom which may herald
the onset of BP or predict a flare of BP. In the analyzed cohort,
pruritus was the initial symptom in 65.7% of cases with bullosus
BP and in 100% with nonbullous BP. Daily experience of pruri-
tus was documented in 77.2% of cases which is comparable to
the incidence rates ranging from 78.1 to 85% reported by other
authors (11, 24). In the current study, we found that pruritus was
significantly more intense in nonbullous BP compared to bullous
BP (p=0.001). Furthermore, BP patients with DM or psoriasis
experienced significantly more intense pruritus than those without
these conditions (p=0.02 and p=0.05, respectively). In the present
study, the patients with BP described sensory symptoms associated
with pruritus, such as stinging (52.1%), burning (22.4%), tickling
(7.1%), crawling (5.5%) or itching alone (12.9%). Other authors
also reported stinging as the most frequent sensation associated
with pruritus, which was recognized in about 70% of cases. Ad-
ditionally, their BP patients described sensations, including cold,
pain, and crawling (11).

In the current study, urticarial and erythematous plaques were
more intense in nonbullous BP than in bullous BP. In line with our
study, Lambert et al (2018) reported urticarial and erythematous
plaques as the most frequent skin lesions in nonbullous BP.

Several studies demonstrated a correlation of peripheral and
dermal eosinophilia and pruritus with disease severity (25, 26).
These findings are consistent with our observations. In the present
study, peripheral eosinophilia was found in 48.6% of cases. In ad-
dition, absolute and relative eosinophilia values were significantly
higher in nonbullous BP compared with bullous BP (p=0.03,
p=0.003) and was associated with disease severity (p=0.02). Our
results are consistent with those of other studies, which recorded
different levels of peripheral blood eosinophils in nonbullous and
bullous BP (27).

Several authors documented mucosal affliction in 10-30% of
cases with the bullous phenotype of BP (28). In the current study,
we reported oral involvement in 17.1% of bullous BP cases, with
one patient (1.4%) experiencing exclusively oral lesions confirmed
by histopathology, DIF and ELISA. To our knowledge, this single
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BP localization in the oral cavity is a unique finding not reported
so far. Consistent with another study, mucosal afflictions were
typically associated with severe disease, manifesting as intense
blisters and erosions (29). The mechanism underlying the for-
mation of mucosal lesions is not fully understood and warrants
further research.

Special lesions or configurations were recorded in 18.6% of
BP cases, aligning with 20.5% documented in another study (30).
These miscellaneous characteristics are relatively common, chal-
lenging the diagnostic procedure and highlighting the need for
precise diagnostic methods to confirm BP autoantibody in tissue
(DIF) and peripheral blood (ELISA, IIF, etc.).

In general, corticosteroids are employed as the first-line thera-
py for all phenotypes of BP (31). In our study, 97.2% of cases were
treated with systemic or topical corticosteroids. Adjuvant therapy
was used in 34.3% of cases to enhance immunosuppression and
reduce the risk of systemic corticosteroid side effects. Tetracycline
was used in 22.9% of cases. In recalcitrant and severe cases, IVIG
and rituximab were used in 4.2% and 1.4% of subjects, respec-
tively, all of whom were diagnosed with the bullous phenotype
of BP. These biologic drugs are used in a manner similar to their
use in pemphigus vulgaris (PV). Several studies documented good
efficacy and safety of both biologics in the treatment of autoim-
mune bullous disorders (32, 33). Consistent with these studies,
we observed significant efficacy in disease outcomes. At the end
of follow-up period, 25.7% of our study cases were in complete
remission off therapy, including bullous, nonbullous, and local-
ized phenotypes, In addition, the nonbullous phenotype required
a shorter time to achieve maintenance therapy compared to the
bullous phenotype (p=0.001).

Several triggers were documented that may induce BP in
genetically predisposed individuals, with triggers recognized
in approximately15% of BP cases (34). In the present study,
we identified triggers in 22.8% of cases, which is a higher rate
that may be associated with the coronavirus pandemic outbreak.
In concordance with other studies, we confirmed vildagliptin
as a trigger of BP in 5.7% of cases. Vildagliptin, a dipeptidyl
peptidase-4 inhibitor, is used to treat type 2 DM, and is the most
frequently implicated gliptin drug potentially inducing BP (35).
In the current study, vildagliptin exclusively induced the bullous
phenotype of BP. Other gliptins such as linagliptin and sitaglip-
tin can act as potential triggers of BP (36); however, they were
not used in the current study. In addition, we recorded the PD-1
inhibitor, pembrolizumab, as a trigger in 2.9% of cases, inducing
an intense course of bullous phenotype of BP. Checkpoint inhibi-
tors were documented to induce both bullous and nonbullous BP
phenotypes (37, 38). In the present study, we did not identify other
medications that might trigger BP flares in patients with multiple
comorbidities. Several studies investigated correlations between
drugs and their potential to trigger BP, with meta-analytic studies
confirming only aldosterone antagonists, dipeptidyl peptidase-4
inhibitors, anticholinergics, and dopamine medications as triggers
(2). In our study, we observed an association between BP flare-ups
and SARS-CoV-2 infection or vaccination in 5.8% and 10.0%
of cases, respectively Among vaccinated patients, SARS-CoV-2
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infection induced a mild course of bullous phenotype of BP which
effectively responded to topical or systemic corticosteroid therapy.
Additionally, we documented a fatal outcome of SARS-CoV-2
infection in 2.9% of cases; both individuals were not vaccinated
and succumbed to complications related to their cardiovascular
comorbidities. Furthermore, the administration of SARSCoV-2
vaccine triggered the first onset of bullous phenotype BP in 5.7%
of cases. These findings align with other studies that reported as-
sociations between BP and SARSCoV-2 infection or vaccination,
most of which were based on case reports or small case series (39,
40, 41). Maronese et a. (2022) described 21 cases of SARSCoV-2
vaccination-induced BP, all of which exhibited a benign course and
responded appropriately to therapy. Further studies are required
to elucidate the mechanism by which the SARS-CoV-2 vaccine
induces BP and the impact of anti- SARS-CoV-2 antibody and
cell immunity resulting from vaccination. In general, vaccination
reduces the risk of poor clinical outcomes and hospitalization rates
associated with SARS-CoV-2 infection. A review study on the ef-
ficacy, immunogenicity, and safety of vaccination in individuals
with autoimmune diseases provides evidence-based recommenda-
tions for vaccination (43).

Limitations

The clinical study has some limitations including its retro-
spective design and the limited number of BP patients, all from
a single medical center. However, this center provides healthcare
to a large part of Slovakia. In addition, the follow- up period was
short for some patients.

Conclusion

BP may pose a serious problem in the elderly population,
who often suffer from various comorbidities requiring multiple
medications. The most frequent phenotype is bullous BP which
manifests as a more intensive disease compared to the nonbullous
or localized phenotypes. However, pruritus can be most intense in
the nonbullous phenotype of BP. Pruritus is a herald symptom of
BP and may precede the clinical appearance, contributing to misdi-
agnosis, especially in the nonbullous phenotype. BP could be more
severe and pruritic in patients with DM and psoriasis compared to
those without these conditions. In both comorbidities, the bullous
phenotype is more frequent than the nonbullous phenotype. Some
drugs as well as new infections such as SARS-CoV-2 infection
or vaccine may trigger BP. New stimuli may trigger the first flare
of BP in genetically predisposed individuals or induce a flare in
existing BP cases.
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