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Abstract: Background and Objectives: Bullous pemphigoid (BP) is the most common autoimmune
blistering disease affecting mainly elderly patients. Still, little is known about the pathogenesis
of pruritus in BP or the factors that affect the clinical course of the disease. This study aimed
to evaluate the factors influencing the clinical course of BP among older patients. Materials and
Methods: A retrospective analysis of medical records of 55 patients with BP hospitalized in the
dermatology department in 2015–2021 was conducted. The study focused on preliminary diagnosis,
medical history, clinical examination (characteristics and location of cutaneous changes), laboratory
investigation, and direct and indirect immunofluorescence. Results: Analysis of laboratory results
in combination with the clinical course of BP showed that red blood cell count, hemoglobin, and
hematocrit values were negatively associated with a risk of erosions and erythema, while MCHC
values were positively correlated with a risk of associated pruritus. A correlation was found between
neurological diseases and an increased risk of erosions. Conclusions: We have shown that age and
neurological conditions, including stroke, affect the clinical course of BP. Further studies on a larger
group of patients should be conducted to investigate the different factors affecting the clinical aspect
of BP and to understand the relationship between them.
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1. Introduction

Bullous pemphigoid (BP) is an autoimmune subepidermal blistering disease that
mainly affects elderly patients [1]. Pemphigoid diseases include mucous membrane pem-
phigoid (MMP), pemphigoid gestationis (PG), lichen planus pemphigoides (LPP), and
anti-p200 pemphigoid. Although there have been case reports of BP occurring in children
and adolescents [2,3], it is more commonly found in older individuals. The disease typically
presents as a generalized pruritic bullous skin eruption, with polymorphic lesions being a
possibility. However, its typical and most common form involves the eruption of inflam-
matory skin lesions. These lesions progress from erythema through to urticarial plaques,
blisters, and erosions and then to uninflamed, scarless re-epithelizing skin (Figure 1A–C).
These blisters are tense, may be up to several centimeters in diameter, and can appear either
on an erythematous background or on normal skin of the limbs and trunk [2]. During the
early prodromal phase of BP, the lesions may be non-specific, and bullae or vesicles may be
absent. Patients may present with a range of symptoms, including mild to severe pruritus,
in isolation or in conjunction with excoriated, eczematous, papular, or urticarial eruptions
that may persist for several weeks or even months [4]. When blisters are absent, a diagnosis
of the atypical variant of the disease, non-bullous pemphigoid (NBP), is made. NBP is
characterized by pruritus and a range of skin manifestations such as urticarial plaques and
papules or nodules, which can resemble other pruritic skin disorders [5,6]. Blisters are only
present in 10% of cases [7], which can delay diagnosis [8].
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Figure 1. (A) Erythematous lesions, tense bullae, and erosions on the upper right limb. (B) Ery-
thematous lesions and erosions on the chest and abdomen. (C) Erythematous and oedematous 
lesions on the limbs and back. Photographs sourced from Department of Dermatology, Pediatric 
Dermatology and Oncology, Medical University of Lodz, Lodz, Poland. 

BP is immunologically characterized by the presence of autoantibodies that recognize 
the BP180 (180 kDa, also called COL17) and BP230 (230 kDa) self-antigens in the basement 
membrane zone (BMZ). These proteins are hemidesmosome components responsible for 
dermal–epidermal cohesion [2]. Patients with BP have serum-circulating immunoglobulin 
(Ig) G autoantibodies that bind to NC16A—the main antigenic epitope in BP, which is also 
an extracellular domain of BP180—and to the globular C-terminal domains of BP230. Au-
toantibodies bind to the epitopes, causing complement activation and neutrophilic chem-
otaxis. This leads to the release of proteases and elastases that disrupt the BMZ and result 
in blister formation [9]. 

BP is diagnosed based on clinical presentation, linear deposits of IgG and/or comple-
ment C3 identified at the dermal–epidermal junction using direct immunofluorescence 
(DIF) microscopy on perilesional skin biopsy (Figure 2) and the detection of serum auto-
antibodies to BP180 and/or BP230. Subepidermal blisters appear in microscopic images in 
these cases, accompanied by an inflammatory infiltrate composed mainly of eosinophils 
(Figure 3). 

Figure 1. (A) Erythematous lesions, tense bullae, and erosions on the upper right limb. (B) Erythema-
tous lesions and erosions on the chest and abdomen. (C) Erythematous and oedematous lesions on
the limbs and back. Photographs sourced from Department of Dermatology, Pediatric Dermatology
and Oncology, Medical University of Lodz, Lodz, Poland.

BP is immunologically characterized by the presence of autoantibodies that recognize
the BP180 (180 kDa, also called COL17) and BP230 (230 kDa) self-antigens in the basement
membrane zone (BMZ). These proteins are hemidesmosome components responsible for
dermal–epidermal cohesion [2]. Patients with BP have serum-circulating immunoglobulin
(Ig) G autoantibodies that bind to NC16A—the main antigenic epitope in BP, which is
also an extracellular domain of BP180—and to the globular C-terminal domains of BP230.
Autoantibodies bind to the epitopes, causing complement activation and neutrophilic
chemotaxis. This leads to the release of proteases and elastases that disrupt the BMZ and
result in blister formation [9].

BP is diagnosed based on clinical presentation, linear deposits of IgG and/or com-
plement C3 identified at the dermal–epidermal junction using direct immunofluorescence
(DIF) microscopy on perilesional skin biopsy (Figure 2) and the detection of serum autoan-
tibodies to BP180 and/or BP230. Subepidermal blisters appear in microscopic images in
these cases, accompanied by an inflammatory infiltrate composed mainly of eosinophils
(Figure 3).

There are several known risk factors for BP, the most important of which is age. The
mean age at BP presentation ranges from 66 to 83 years [10]. Neurological diseases, such
as dementia, Parkinson’s disease, stroke, and cerebrovascular disease [11], and certain
systemic medications including loop diuretics, spironolactone, dipeptidyl peptidase-IV
inhibitors, and neuroleptics, are also associated with BP [12]. Dermatoses such as psoriasis
or lichen planus and BP have also been found to coexist [13,14]. The incidence of BP is
increasing due to factors such as increasing life expectancy, the use of certain medications,
heightened awareness of BP (especially its atypical variants), and improved diagnostic
methods. This disease is potentially fatal, with one-year and three-year mortality rates
estimated to be 22.4% and 39.5%, respectively, in Polish patients [15]. Several prognostic
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factors that may increase mortality in BP patients have been identified, including advanced
age, the co-occurrence of neurological disease (especially dementia), treatment with oral
corticosteroids or high dosages of them, and a poor general condition/being bedridden.
Other mortality risk factors for BP include female gender, disease severity, delayed diagno-
sis, coronary artery disease, heart failure, malignancy, diabetes, and the use of more than
six medications [15].
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Figure 3. Histopathologic findings of BP in three different patients. (A) Epidermal spongiosis and 
increased dermal eosinophils (hematoxylin and eosin [H&E], × 400). (B) Subepidermal blister, 
filled with fluid and inflammatory cells, without features of acantholysis (hematoxylin and eosin 
[H&E], × 400). (C) Dermal–epidermal split with eosinophils within the blister fluid ([H&E], × 100). 
Photographs sourced from Department of Dermatology, Pediatric Dermatology and Oncology, 
Medical University of Lodz, Lodz, Poland. 
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mean age at BP presentation ranges from 66 to 83 years [10]. Neurological diseases, such 
as dementia, Parkinson’s disease, stroke, and cerebrovascular disease [11], and certain sys-
temic medications including loop diuretics, spironolactone, dipeptidyl peptidase-IV in-
hibitors, and neuroleptics, are also associated with BP [12]. Dermatoses such as psoriasis 
or lichen planus and BP have also been found to coexist [13,14]. The incidence of BP is 

Figure 2. DIF demonstrated linear depositions of IgG (++) and C3 (+++) complement along the dermo–
epidermal junction. Photograph courtesy of Department of Dermatology and Venereology, “Military
Medical Academy” University Teaching Hospital, Lodz, Poland and Department of Dermatology,
Pediatric Dermatology and Oncology, Medical University of Lodz, Lodz, Poland.
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Figure 3. Histopathologic findings of BP in three different patients. (A) Epidermal spongiosis and
increased dermal eosinophils (hematoxylin and eosin [H&E], ×400). (B) Subepidermal blister, filled
with fluid and inflammatory cells, without features of acantholysis (hematoxylin and eosin [H&E],
×400). (C) Dermal–epidermal split with eosinophils within the blister fluid ([H&E], ×100). Pho-
tographs sourced from Department of Dermatology, Pediatric Dermatology and Oncology, Medical
University of Lodz, Lodz, Poland.
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On this basis, our study aimed to evaluate the factors influencing the clinical course of
BP among geriatric patients.

2. Materials and Methods

In this retrospective study, the case records of 55 patients (22 males and 33 females)
were analyzed, focusing on their preliminary diagnosis, medical history, clinical examina-
tion (the type and location of skin lesions), and laboratory investigations, which included
the use of direct and indirect immunofluorescence. Patients over the age of 65 with a
diagnosis of BP were included. The diagnosis of BP was based on a clinical examination
and positive direct immunofluorescence results (DIF) in the perilesional skin indicating
the presence of linear IgG and/or C3 deposits along the BMZ. Indirect immunofluores-
cence (IIF) was performed to detect circulating anti-BMZ antibodies, as well as to examine
salt-split skin. This study was approved by the local Bioethics Committee of the Medical
University (RNN/263/21/KE 14 December 2021).

Statistical analysis was performed using GraphPad Prism 9.1 and Statistica 13 soft-
ware. Continuous variables are presented using the mean and standard deviation, while
numerical and non-continuous variables are shown as the number of cases (N) and percent-
ages. The distribution of variables was evaluated using the Shapiro–Wilk test. To compare
differences between groups, Welch’s and Mann–Whitney U tests were used for continuous
variables, while χ2 tests (Pearson’s and Yates’ tests) were employed for categorical variables.
A univariate logistic regression model was used to identify which clinical parameters could
influence the clinical picture of the disease. p < 0.05 was deemed significant for all analyses.

3. Results
3.1. Patient Characteristics and Laboratory Results

This study included patients with a mean age of 78.95 ± 8.18 years (range: 65–96 years)
with no significant difference between genders (men: 76.68 ± 8.52 years; women:
80.45 ± 7.70 years). Patients under the age of 65 (n = 11; age range: 52–64 years) were
excluded from this study. A total of 55 patients were included, with 22 in the age range
of 65 to 75 years old, 21 in the age range of 76 to 85 years old, and 12 above the age of 85.
The mean lesion duration prior to hospitalization was 3.09 months, with no significant
difference between genders (Table 1). Skin lesions occurred less than a month before hos-
pitalization in 31.81% of patients, and 16.66% of them had received a previous diagnosis
of BP.

Table 1. Patients’ characteristic and laboratory results.

Whole Group (n = 55) Females (n = 33) Males (n = 22) p-Value

Age (years) 78.95 ± 8.18 80.45 ± 7.70 76.68 ± 8.52 0.0527
Lesion duration (months) 3.09 ± 5.17 3.45 ± 6.51 2.55 ± 1.96 0.3346
WBC [×103/µL] 8.80 ± 3.38 8.76 ± 3.57 8.85 ± 3.13 0.5148
RBC [×106/µL] 4.24 ± 0.57 4.13 ± 0.53 4.40 ± 0.61 0.0504
Hemoglobin [g/dL] 13.08 ± 1.82 12.54 ± 1.74 13.93 ± 1.62 0.0037
Hematocrit [%] 39.53 ± 5.18 38.08 ± 4.97 41.81 ± 4.76 0.0041
MCV [fl] 93.48 ± 4.70 92.25 ± 4.07 95.40 ± 5.07 0.0406
MCH [pg] 30.92 ± 1.92 30.34 ± 1.82 31.82 ± 1.76 0.0134
MCHC [g/dL] 33.08 ± 0.98 32.89 ± 1.05 33.37 ± 0.78 0.1191
PLT [×103/µL] 246.54 ± 75.81 254.24 ± 78.10 234.43 ± 72.25 0.3501
Neutrophiles [×103/µL] 5.51 ± 2.72 5.43 ± 2.89 5.64 ± 2.49 0.4383
Lymphocytes [×103/µL] 1.74 ± 0.77 1.85 ± 0.76 1.57 ± 0.76 0.1970
Eosinophils [×103/µL] 0.82 ± 1.09 0.82 ± 1.05 0.83 ± 1.18 0.6728
Glucose [mg/dL] 118.57 ± 51.86 104.85 ± 21.39 138.39 ± 73.66 0.0245
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Table 1. Cont.

Whole Group (n = 55) Females (n = 33) Males (n = 22) p-Value

Sodium [mmol/L] 139.98 ± 3.79 140.55 ± 3.80 139.06 ± 3.69 0.0707
Potassium [mmol/L] 4.38 ± 0.52 4.32 ± 0.55 4.48 ± 0.45 0.4520
Creatinine [mg/dL] 1.00 ± 0.30 0.95 ± 0.28 1.08 ± 0.33 0.1468
ALT [U/L] 17.81 ± 16.23 13.18 ± 7.80 25.10 ± 22.57 0.0011
AST [U/L] 19.13 ± 11.26 16.44 ± 5.42 23.45 ± 16.15 0.0289
TSH [mg/dL] 1.65 ± 1.18 1.54 ± 1.19 1.79 ± 1.28 0.6282
Cholesterol [mg/dL] 169.79 ± 31.92 167.00 ± 37.08 174.44 ± 21.99 0.5985
LDL [mg/dL] 92.09 ± 30.14 89.71 ± 34.31 95.78 ± 23.67 0.9754
HDL [mg/dL] 56.85 ± 19.76 52.84 ± 22.26 63.10 ± 14.00 0.1794
Triglycerides [mg/dL] 96.25 ± 24.39 100.17 ± 24.82 90.38 ± 24.11 0.4269

WBC—white blood count, RBC—red blood count, MCV—mean corpuscular volume, MCH—mean corpus-
cular hemoglobin, MCHC—mean corpuscular hemoglobin concentration, PLT—platelet count, ALT—alanine
aminotransferase, AST—aspartate aminotransferase, p-value < 0.5.

In the laboratory tests, the 55 patients were found to have slightly lower red blood cell
counts and higher blood glucose and creatinine values. The men had significantly higher
blood glucose, AST, ALT, hemoglobin, hematocrit, MCV, and MCH values than the women
(p < 0.05) (see Table 1). In 16% of our patients, we observed elevated tumor markers (CEA,
AFP, Ca 19–9, or PSA) or abnormalities in the imaging studies, particularly in chest X-ray
examinations.

3.2. Diagnosis

The diagnosis of BP was confirmed using immunological tests. All patients had
positive direct immunofluorescence (DIF) results for linear staining of IgG and/or C3 along
the BMZ. In 59.09% of cases, the DIF results were positive for linear staining of both IgG and
C3 along the BMZ, while linear staining of IgG or C3 alone along the BMZ was detectable
in 27.72% and 18.18% of cases, respectively. In this study, indirect immunofluorescence
(IIF) was also used to evaluate the presence of circulating IgG anti-BMZ autoantibodies.
These results showed that 87.88% of the women and 88.89% of the men had detectable IgG
anti-BMZ autoantibodies, with titers ranging from 10 to 640.

3.3. Lesion Morphology

There was no significant difference in the morphology of skin lesions between men
and women. Erythematous lesions were most frequently observed in women (93.75%),
while blisters were commonly observed in men (86.36%). Although pruritus occurred
more frequently in women (73.33%) than men (55.56%), the gender differences were not
statistically significant. Detailed data are presented in Table 2. The pruritus NRS was
used to assess the intensity of pruritus in most of the patients. Based on the criteria from
the literature, the intensity of pruritus was assessed as moderate (with values between
4 and 6 points). In four patients (6%), the main symptoms were pruritic skin and/or
erythematous or erosive lesions, while blisters were absent.

Table 2. Characteristics of the lesion morphology in women and men.

Lesion Morphology Females Males p-Value

blisters 81.82% (27) 86.36% (19) 0.6553
papules 15.15% (5) 14.29% (3) 0.7599
erosions 81.25% (26) 57.14% (12) 0.0567
pruritus 73.33% (22) 55.56% (10) 0.3428

erythema 93.75% (30) 85.00% (17) 0.2978
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Studying the relationship between age and the clinical course of BP revealed that there
was a much higher incidence of erosions in patients over the age of 85, while patients aged
65–75 and 76–85 were more likely to have blisters. Table 3 presents the detailed data.

Table 3. Lesion morphology characteristics in relation to patient age.

Lesion Morphology >85 76–85 65–75 p-Value

blisters 91.67% (11) 76.19% (16) 86.36% (19) 0.4640

papules 16.67% (2) 4.76% (1) 23.81% (5) 0.2165

erosion 100.00% (11) 71.43% (15) 57.14% (12) 0.0381

pruritus 62.50% (5) 60.00% (12) 75.00% (15) 0.5806

erythema 90.91% (10) 95.24% (20) 85.00% (17) 0.5380

Univariate logistic regression revealed several correlations in our patients. Higher
red blood cell system parameters, including the red blood cell count (OR = 0.1, 95%
CI = 0.00–0.6, p = 0.0114) and hemoglobin (OR = 0.4, 95% CI = 0.2–0.8, p = 0.0006), hemat-
ocrit (OR = 0.8, 95% CI = 0.7–0.9, p = 0.0113), and MCHC values (OR = 0.5, 95% CI = 0.2–1.0,
p = 0.0497) were associated with a significantly reduced risk of erosions (see Figure 4A).
Equally, the risk of erythema was significantly reduced with a higher red blood cell count
(OR = 0.0, 95% CI = 0.00–0.8, p = 0.0362) and higher hemoglobin (OR = 0.4, 95% CI = 0.2–1.0,
p = 0.0440) and hematocrit values (OR = 0.7, 95% CI = 0.5–1.0, p = 0.0434) (Figure 4B). Mean-
while, higher MCHC values were associated with a higher risk of accompanying pruritus
(OR = 2.2, 95% CI = 1.1–4.4, p = 0.0332), while higher sodium levels were significantly
correlated with a reduced risk of this symptom (OR = 0.6, 95% CI = 0.4–0.8, p = 0.0036)
(Figure 5).
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3.4. Comorbidities

This study identified hypertension as the most prevalent comorbidity in our cohort, af-
fecting 82.76% of the women and 76.19% of the men. The second most common comorbidity
in women was cardiovascular disease other than hypertension, while hyperlipidemia was
more prevalent in men. Neurological diseases (including Parkinson’s disease, dementia,
stroke, multiple sclerosis, epilepsy, and polyneuropathies) were observed in 33.33% of the
women and 23.81% of the men, with stroke reported in 17.24% of women and 19.05% of
men. Additionally, neurological diseases were associated with an increased risk of erosions
(OR = 9.3, 95% CI = 1.1–79.2, p = 0.0406) as shown in Figure 4A. BP-associated dermatoses
were observed in 10.34% of the women and 14.29% of the men (Figure 6).
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3.5. Treatment

No statistically significant differences were observed in the treatment applied between
female and male patients. Systemic steroid therapy was the most common treatment
for women, followed by methotrexate. For men, topical steroid preparations were the
most common, followed by systemic corticosteroids and methotrexate. Methotrexate was
administered at doses of 7.5 mg to 15 mg per week. Tetracycline was used in combination
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with vitamin PP in 24.24% of the women and 27.27% of the men. Only a small number of
patients received antibiotics other than tetracycline (Table 4).

Table 4. Review of treatment methods in males and females.

Treatment Males Females p-Value

topical steroids 50.00% (11) 48.48% (16) 0.8688
systemic steroids 40.91% (9) 48.48% (16) 0.7823

methotrexate 31.82% (7) 39.39% (13) 0.7748
tetracycline + vitamin pp 27.27% (6) 24.24% (8) 0.9496

antibiotics other 13.64% (3) 6.06% (2) 0.6321

While topical steroids were significantly more frequently used in patients over the
age of 85, no statistically significant differences were found in the use of the other treat-
ments. Topical and systemic steroids were the most common treatment for patients aged
65–75 years old, while systemic steroids were the preferred treatment for those aged
76–85 years old. Methotrexate was frequently administered to patients aged 65–75 (Table 5).

Table 5. Review of treatment methods in relation to patient age.

Treatment >85 76–85 65–75 p-Value

topical steroids 83.33% (10) 28.57% (6) 50.00% (11) 0.0102
systemic steroids 50.00% (6) 38.10% (8) 50.00% (11) 0.6900

methotrexate 33.33% (4) 33.33% (7) 40.91% (9) 0.8490
tetracyclin +pp 25.00% (3) 19.05% (4) 31.82% (7) 0.6297

antibiotics other 0.00% (0) 4.76% (1) 18.18% (4) 0.1440

4. Discussion

In our cohort of patients diagnosed with BP, hospitalization was more common among
women, with an average age of 79 years old, a finding consistent with the previous literature.
BP typically affects patients over 75 years old, with some researchers suggesting a higher
prevalence in women [16]. However, Miyamoto et al. [1] reported no gender-related
difference, and some studies indicated that once they are over the age of 80, men are more
likely to suffer from BP than women [17]. In the group of patients analyzed, 21 individuals
(33.33%) were over 80, 15 (71.42%) of whom were female. The majority of the data suggest
no gender-related discrepancy in BP prevalence.

Three or more body parts were affected by skin lesions in just over half of the patients
examined, indicating a disseminated form of BP. The skin lesions were mainly tense bullae
and erythematous lesions. Pruritus was reported in 73.33% of women and 55.56% of
men. As the literature describes, this disease can manifest in two forms, localized or
disseminated [1], and it often affects the flexural aspects of the limbs and the abdomen [2].
Pruritus is present in nearly all patients with typical skin symptoms and may also be the
primary symptom during the prodromal phase of the disease, preceding typical lesions
by several weeks or months [2]. The discrepancy between the prevalence of pruritus
observed in the patient group studied and that suggested by the data from the literature
may be attributed to inaccuracies in the patients’ medical histories or the omission of
this symptom from their medical records. Moreover, the medical records did not include
information on pruritus as a symptom preceding characteristic skin lesions. However, in
four patients (6%), blisters were not observed, and the main symptoms were pruritic skin
and/or erythematous or erosive lesions. These findings are consistent with those reported
in the literature [18].

Our laboratory test analysis revealed statistically significant differences between the
women and men examined, with higher hemoglobin, hematocrit, MCV, MCH, glycemia,
and transaminase values observed in the men. This variation in red blood cell parameters
is due to the difference in the mean hemoglobin levels between men and women. Women
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have mean levels approximately 12% lower than men, which is likely a direct effect of sex
hormones on erythropoiesis and independent of iron status [19]. Furthermore, women
tend to have lower serum aminotransferase concentrations than men [20]. Few studies
in the literature have analyzed the laboratory parameters in patients with BP, making
it challenging to identify similar observations in other studies conducted to date. The
literature suggests that BP patients may have elevated serum total IgE levels and/or be
diagnosed with peripheral eosinophilia only [21]. As previously mentioned, analyzing the
laboratory results and the clinical course of BP in our patients revealed several correlations,
including a negative association between the risk of erosions and erythema and the red
blood cell count, hemoglobin, and hematocrit values. The lower risk of erosions and
erythematous lesions in patients with higher red blood cell system parameters may be due
to better healing and overall better health. However, in recent reports on the establishment
of physiological norms for the red cell system in the elderly population, Zierk et al. found
that hemoglobin and red blood cell counts decrease with age in men, while this trend is only
observed in women after the age of 80 [22]. The study’s authors argue that lower reference
ranges for red blood cells in older people are a physiological phenomenon. The patients’
results were interpreted in accordance with the established sex-dependent norms for adults,
and it should be noted that slightly lower red blood cell counts were observed. Remarkably,
analysis of the characteristics of pemphigoid symptoms in relation to the age of our patients
showed that erosions were statistically significantly more frequent in patients over the age
of 85 (and therefore in patients with lower hemoglobin and RBC values) than in younger age
groups. These observations, combined with the observations shown and described above
regarding the significantly statistically higher risk of developing erosions in patients with
lower red blood cell system parameters, appear to be consistent. Thus, analysis of the results
according to age subgroups reveals that these red blood cell abnormalities, typical of the
geriatric population, may potentially contribute to the development of pemphigoid, which
undoubtedly may be an important observation from the point of view of the pathogenesis
of pemphigoid. Although there was no significant difference in the morphology of skin
lesions between men and women in our study, erosions were observed significantly more
often in women (who described statistically significantly lower hemoglobin and MCH
values) than in men (p = 0.0567), which also seems to confirm the influence of red blood
cell system parameters on the development of pemphigoid symptoms.

The research community agrees that the pathogenesis of pruritus in BP is complex and
requires further investigation. It has been demonstrated that for patients with BP, pruritus
harms their quality of life [23]. Consequently, targeted treatment is essential to address
this significant issue [24]. The results of our study indicated a positive correlation between
mean corpuscular hemoglobin concentration (MCHC) levels and the incidence of pruritus,
while serum sodium levels were negatively correlated with pruritus risk. Dehydrated
patients frequently exhibit elevated MCHC values, and dry skin can exacerbate pruritic
complaints [25]. One study on chronic kidney disease-associated pruritus found that pa-
tients with pruritus exhibited lower serum sodium levels than those without pruritus [26].
Based on the available literature, eosinophils, IgG autoantibodies, IgE autoantibodies,
SP and its receptor NK1R, IL-31 and its receptor OSMRb, IL-31RA, IL-13, IL-4, periostin,
and basophils may be responsible for pruritus in BP and could be potential therapeutic
targets [27]. While a number of studies have indicated that mast cells may play a role in BP
pathogenesis and BP-associated itching [28,29], recent studies have challenged this hypoth-
esis, suggesting that mast cells do not play a role in pruritus induction in BP patients [30].
Efforts are being made to establish a relationship between hematological inflammatory
biomarkers, such as the neutrophil-to-lymphocyte ratio and the platelet-to-lymphocyte
ratio, and disease activity in BP. However, the current findings are unclear, requiring further
analysis. Hematological inflammatory biomarkers are recognized markers of systemic in-
flammation and have prognostic value in various other diseases, including systemic lupus
erythematosus, rheumatoid arthritis, cutaneous polyarteritis nodosa, Behçet’s disease, IgA
vasculitis, pemphigus vulgaris, and psoriasis [31].
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Extensive research has been conducted on the relationship between BP and other
diseases, including diabetes mellitus, neoplasms, and neurological, cardiovascular, derma-
tological, and other autoimmune diseases. In our study group, arterial hypertension was
the most prevalent comorbidity identified, which is consistent with the findings of several
previous studies, including Kremer et al., Kwan et al., and Kalinska-Bienias et al., which
found arterial hypertension to be the most frequent comorbidity in BP patients (at 64%,
62.8%, and 76.1%, respectively) [32–34]. The patients in our study frequently exhibited
cardiovascular disease, diabetes, and hyperlipidemia as well. The relationship between
BP and cardiovascular diseases (CVDs) [35,36] or diabetes mellitus (DM) is well estab-
lished in the literature [37,38]. Diabetes mellitus (DM) and cardiovascular diseases (CVDs)
are the most frequent comorbidities and are associated with higher mortality rates [39].
Furthermore, 18.18% of the women and 21.05% of the men in our study were diagnosed
with malignant neoplasms prior to the onset of BP skin lesions. On the other hand, the
association between BP and malignancies is considered controversial as the incidence of
cancer in patients with BP has not been definitively established [40]. A meta-analysis by
Lucariello et al. [41] revealed an 11% malignancy rate among BP patients in 16 studies.

This study revealed that BP is linked to specific dermatological conditions, including
psoriasis and lichen planus, with blisters that may be located within psoriatic plaques or
lichenoid papules. In our study, BP-associated dermatoses were observed in 12.12% of the
women (with two cases of coexisting psoriasis, one case of coexisting Grover’s disease, and
one case of coexisting venous ulcers) and 21.05% of the men (with three cases of coexisting
psoriasis and one case of coexisting Grover’s disease). Several studies demonstrate a
correlation between BP and a range of neurological conditions, including Parkinson’s
disease, Alzheimer’s disease, multiple sclerosis, and stroke. In our study of patients
with BP, we observed that 33.33% of the women and 23.81% of the men had developed
neurological diseases (NDs). The most prevalent neurological condition observed in our
cohort was dementia, which was diagnosed in three women and two men. Epilepsy
was the second most common condition, diagnosed in two men and one woman. One
woman and one man were diagnosed with Parkinson’s disease. Additionally, the female
patient group included one case each of Alzheimer’s disease, multiple sclerosis, and muscle
tremor. In four cases comprising three men and one woman, stroke coexisted with another
neurological disease. In 17.24% of the women and 19.05% of the men, stroke preceded
the development of skin lesions. These findings are consistent with previous studies that
reported rates of neurological diseases in BP patients ranging from 23% to 73.8% [42–44].
A review of the literature indicates that the prevalence of stroke in BP is estimated to be
between 7.7% and 44.4% [45,46]. In a systematic review by Milani-Nejad et al., patients
with BP and concomitant diagnoses of stroke and dementia exhibited a significantly higher
one-year mortality rate [11], with these authors reporting an average time between the onset
of BP and the diagnosis of a neurological disease of 6.7 years [11]. Moreover, we observed
a significant correlation between the presence of neurological diseases and an elevated
risk of erosions in our BP patients, consistent with the pathophysiological mechanisms of
BP and the existing literature [47]. In BP, the formation of inflammatory lesions is caused
by autoantibodies binding to epitopes, triggering complement activation and neutrophil
chemotaxis. This results in the release of proteases and elastases that subsequently destroy
the BMZ. Epidemiological studies demonstrate that neurological disorders are a risk factor
for BP [46,48] and that BP autoantigens have been identified in the central nervous system.
Studies show that COL17 is expressed in numerous brain cells [49,50], and anti-COL17
autoantibodies were identified in 18% of patients with Alzheimer’s disease (AD) [51].
This suggests that neuroinflammation may cause an immune response in both neural and
cutaneous antigens [52,53]. Furthermore, elevated anti-COL17 NC16A autoantibody levels
were found to be associated with more severe dementia in AD, further substantiating
the link between BP and neurodegenerative diseases. It is also pertinent to consider
epitope spreading, whereby the cellular and/or humoral immune response targets may
expand over time from the initial dominant epitope to other epitopes on the same protein
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(intramolecular epitope spreading), or to other proteins in the same tissue (intermolecular
epitope spreading). Epitope spreading has been described in both bullous pemphigoid
and neurological diseases, including multiple sclerosis and myasthenia gravis [54]. A
multicenter study prospectively demonstrated that 17 out of 35 (49%) patients with BP
exhibited epitope spreading, which occurred predominantly in the early stages and was
linked to disease severity [55]. Due to the retrospective nature of our study and the lack of
follow-up, it is challenging to assess the mortality risk in patients with BP and neurological
diseases or any other comorbidities.

Four patients were diagnosed with drug-associated BP over the course of this study.
Two patients exhibited cutaneous lesions a few days after antibiotic treatment, while one
developed such lesions following the administration of torasemide. The latter patient
had also taken oral antidiabetic medication shortly before the first symptoms appeared
and was treated with phototherapy for psoriasis. There are existing case reports of drug-
associated BP in the literature, and the list of drugs known to cause BP-like skin lesions
is continually expanding, including antibiotics, diuretics, beta-blockers, neuroleptics, and
non-steroidal anti-inflammatory drugs (NSAIDs) [56]. Moreover, the role of DPP4 [57]
and biological drugs such as TNFalpha inhibitors is increasingly being emphasized [58].
Moreover, physical factors such as phototherapy alone or in combination with drug intake
can also induce BP [59,60].

A review of the literature reveals the existence of case reports of BP induced by vacci-
nation against a number of infectious diseases, including tetanus, diphtheria, poliomyelitis,
pertussis, influenza, meningococcus, pneumococcus, hepatitis B, rabies, and BCG [61]. The
relationship between SARS-CoV-2 vaccination and BP remains unclear and has been the
subject of several studies, with some suggesting a potential association between SARS-CoV-
2 vaccines, in particular mRNA vaccines, and the occurrence of BP [61]. Given that the
Polish national SARS-CoV-2 vaccination program began on 27 December 2020, we did not
incorporate SARS-CoV-2 vaccination status into our study.

A comparison of the clinical course of BP and the treatment provided in relation to the
age of the patient population studied revealed two significant correlations. In the oldest
subgroup of patients, those over 85, erosions were significantly more frequent, and the use
of topical steroid drugs was significantly more prevalent. Notwithstanding the immuno-
logical aspects, the evolution of changes, and the repair mechanisms observed in BP, it is
notable that several skin disorders develop as the skin ages. The dermis deteriorates, with
a reduction in the thickness of collagen and elastin fibers and an increase in their disorder;
furthermore, a gradual atrophy of blood vessels is observed. Such alterations can render
elderly patients more susceptible to vascular disorders and skin injuries. Additionally, the
skin’s capacity to repair itself gradually declines. Some treatment recommendations for BP
appear to corroborate our observations. One study comparing the use of clobetasol cream
and systemic steroids demonstrated that 0.05% clobetasol cream effectively controlled skin
lesions in moderate BP, regardless of the daily dose, and reduced the number of side effects
and mortality risk [1]. However, the use of topical clobetasol is not without limitations, in-
cluding its potential to cause systemic side effects and exacerbate skin atrophy, particularly
in older patients, due to difficulties with self-application. In some BP treatment guidelines,
systemically administered medications remain the recommended first-line treatment for
more severe cases of BP. In accordance with recent recommendations [62], however, topical
treatment is now considered the optimal initial treatment in severe cases. High-potency
topical corticosteroids have been demonstrated to achieve clinical disease activity (CDA)
resolution more rapidly than oral prednisolone 1 mg/kg/day, with fewer severe side effects
and lower mortality rates. Treatment plans for BP should be tailored to individual patients,
taking into account their age, concomitant illnesses, general condition, and ability to care
for themselves. It is crucial to acknowledge that BP primarily affects older patients, who
frequently present with multiple comorbidities and polypharmacy.
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5. Conclusions

This study showed that certain laboratory parameters, including electrolyte balance
and elements of the red blood cell system, were associated with an increased risk of
symptoms in the course of BP. It is possible that these parameters, which are somewhat
correlates of the patient’s condition, indicate that a lack of compensation in terms of
normal hemoglobin concentration and normal red blood cell count initiates the reaction
leading to the development of pemphigoid. Higher MCHC and lower sodium levels are
linked to increased pruritus, indicating that hydration status and red blood cell health
are crucial. Aligning patients’ red blood cell parameters and sodium metabolism and
closely monitoring these aspects could help reduce disease symptoms and improve lesion
healing. Furthermore, age and neurological status were found to be determinants of the
clinical course of BP among our older patients. Our observations regarding pruritus as
the only symptom of BP and the association between BP and neurological disease and/or
preceding stroke are consistent with the existing literature. Patients with neurological
disease and chronic pruritus require close monitoring and a BP diagnosis to facilitate early
and prompt treatment. Improving diagnostic and therapeutic processes may potentially
reduce mortality in patients with BP. Our conclusions underscore the complex interplay of
demographic, clinical, and laboratory factors in BP, highlighting the need for personalized
patient care.

Limitations

The retrospective nature of the study and the relatively small sample size of BP patients
may have influenced the final results and conclusions.
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