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Abstract: Pemphigus foliaceus (PF) and bullous pemphigoid (BP) are distinct autoimmune bullous skin diseases mediated by 
autoantibodies targeting adhesion molecules in desmosomes and hemidesmosomes structural proteins in the epidermal-basement 
membrane zone, respectively. The coexistence of PF and BP is rare. We present the case of a 72-year-old male with clinical and 
histological features of both PF and BP. Treatment with immunoglobulin (10 g/day for 3 days), intravenous dexamethasone sodium 
phosphate (5 mg/day for 10 days), oral triamcinolone (30 mg/day for 10 days), and minocycline hydrochloride (20 mg/day for 10 days) 
resulted in significant improvement. This rare case highlights the importance of accurate diagnosis and effective treatment strategies 
for the coexistence of PF and BP. 
Keywords: autoimmune blistering diseases, pemphigus foliaceus, bullous pemphigoid, comorbidity, epitope spreading, direct 
immunofluorescence

Introduction
Autoimmune blistering diseases (AIBDs) are a diverse group of diseases primarily caused by autoantibodies that lead to 
blisters and erosions on the skin and mucous membranes.1 Depending on the location of the lesion, AIBDs can be 
classified into pemphigus and pemphigoid-like diseases. Pemphigus foliaceus (PF) is a subtype of pemphigus, which 
characterized by intraepidermal blistering and acantholysis due to autoantibodies targeting desmosomes.2 Conversely, 
bullous pemphigoid (BP), the most prevalent subepidermal autoimmune blistering disease caused by targeting hemi-
desmosomal proteins in the epidermal-basement membrane zone, primarily bullous pemphigoid antigen 180 (BP180), 
bullous pemphigoid antigen 230 (BP230) resulting in the separation between the epidermis and dermis.3 BP incidences 
range from 13 to 42 patients per million in Western countries.4–7 PF incidences between 0.5 and 1.0 per million in 
Western Europe to 6.7 per million in Tunisia.8–10

PF is mediated by IgG4 autoantibodies targeting desmoglein 1 (Dsg1), a desmosomal core glycoprotein located 
within the granular and spinous layers of the epidermis. This immune attack disrupts keratinocyte adhesion, resulting in 
superficial skin blistering. Dsg1 is essential for maintaining cell–cell adhesion within the upper epidermis, and the 
disruption induced by these autoantibodies leads to keratinocyte detachment, subsequently forming blisters. Clinically, 
PF presents as superficial erosions or scaly lesions. The blisters are typically very superficial and fragile, leading to 
erosion upon rupture. Lesions are often distributed on the scalp, face, trunk, and upper limbs, appearing in a scattered 
pattern, often accompanied by pruritus or a burning sensation. Mucosal involvement is rare. Histopathological examina-
tion reveals superficial acantholysis with clefting and blistering in the granular and upper spinous layers, with an intact 
basal layer. In the superficial and mid-dermis, there is perivascular infiltration by lymphocytes and neutrophils. Direct 
immunofluorescence (DIF) shows intercellular IgG deposition in keratinocytes, predominantly in a “net-like” pattern. 
Indirect immunofluorescence (IIF) may detect Dsg1-targeting antibodies in the patient’s serum, typically using monkey 
esophagus or human epidermis as substrates, displaying a reticular IgG pattern between keratinocytes. On the other hand, 
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BP is mediated by autoantibodies—primarily IgG1 and IgG4—targeting the basement membrane zone (BMZ) proteins 
BP180 and BP230, components of hemidesmosomes. Anti-BP180 antibodies impair the dermal-epidermal junction, 
leading to subepidermal blistering. Additionally, BP patients exhibit complement activation, triggering inflammatory cell 
infiltration that further disrupts the dermal-epidermal junction and causes blister formation. Clinically, BP is character-
ized by tense blisters and pruritic, erythematous plaques. The blisters are mainly subepidermal, robust, and less prone to 
rupture. Lesions often appear on the limbs and trunk, and they can be widespread. BP patients may experience intense 
pruritus and a burning sensation, and the disease course is usually prolonged and prone to recurrence; some cases involve 
mucosal lesions. Histologically, BP is characterized by subepidermal blisters. The dermal papillae often show significant 
infiltration of eosinophils, along with neutrophils and monocytes. Fissures and inflammatory cell infiltration are typically 
seen at the basement membrane zone. DIF in BP reveals linear IgG and C3 deposition along the BMZ. IIF may detect 
BP180 and BP230 autoantibodies in serum, with linear IgG and C3 deposition at the BMZ when testing for BMZ 
antibodies.

In clinical practice, oral prednisone or prednisolone is the mainstay treatment for PF, starting with a relatively high 
initial dose that is gradually tapered down. Topical corticosteroids are suitable for mild localized lesions to reduce the 
systemic side effects of oral medications. When corticosteroids alone are insufficient or cause significant side effects, 
immunosuppressants like methotrexate are often combined to enhance efficacy and reduce steroid dosage. Other options 
for more severe cases include cyclosporine and mycophenolate mofetil. Rituximab, a biologic, has been reported as 
effective for patients with corticosteroid-refractory or corticosteroid-dependent PF; as a B-cell depleting agent, it targets 
CD20-positive B cells to reduce autoantibody production. Intravenous immunoglobulin (IVIG) can serve as an adjunctive 
therapy for refractory cases, temporarily increasing immunoglobulin levels to neutralize pathogenic antibodies. BP 
clinically manifests as tense bullae, which are deeper than those in pemphigus foliaceus and more commonly seen in 
elderly patients. Corticosteroids are crucial in BP management, with oral prednisone typically prescribed for severe 
cases, following a similar protocol to that for PF. For localized or mild BP, topical corticosteroids alone. If monotherapy 
with steroids is suboptimal, immunosuppressants like methotrexate or mycophenolate mofetil can be added to enhance 
therapeutic effects and reduce steroid use. Rituximab has also been employed in recent years for BP treatment, mainly for 
refractory cases unresponsive to steroids and immunosuppressants. Omalizumab, an anti-IgE monoclonal antibody, has 
shown some efficacy in refractory BP, particularly for patients with high IgE levels. In severe cases, IVIG serves as 
adjunctive therapy, often combined with other treatments to help achieve rapid symptom relief. Treatment for both 
pemphigus foliaceus and bullous pemphigoid primarily depends on corticosteroids and immunosuppressants, while 
biologics play an essential role in managing refractory cases. Due to the unique characteristics of each disease and 
patient-specific factors, medication choice and dosage may vary in clinical practice.

The primary distinction between PF and BP lies in the targeted antigens of the respective autoantibodies. In rare 
cases, these two diseases can coexist, suggesting potential shared pathogenic mechanisms, such as similar environmental 
triggers or genetic susceptibility. Some researchers propose that the coexistence of these autoimmune blistering diseases 
in the same patient may be linked to inter-molecular epitope spreading. This phenomenon occurs when tissue damage 
from a primary autoimmune or inflammatory skin disease exposes protein components that are usually undetectable by 
the immune system, leading to secondary autoimmune skin disease through epitope spreading and autoantibody 
production.11,12 Accurately diagnosing the coexistence of these two diseases poses a challenge, as PF lesions typically 
present as superficial blisters or erosions confined to the skin surface, whereas BP manifests as deeper, tense blisters. 
When both conditions coexist, the patient’s lesions may exhibit features of both superficial and deep blisters, complicat-
ing the diagnostic process.

Managing coexisting PF and BP poses significant treatment challenges. Both PF and bullous pemphigoid BP require 
systemic immunosuppressive therapy, but each condition exhibits differing responses to immunosuppression. When they 
coexist, a combination of immunosuppressive agents and biologics is often necessary. However, designing a treatment 
regimen is complex, with precise dosing control being critical, as even slight miscalculations can lead to excessive 
immunosuppression or inadequate treatment. Due to the rarity of coexisting PF and BP cases, standardized treatment 
guidelines for such cases are currently lacking. Management largely relies on individualized approaches and physician 
experience, posing challenges for long-term care.
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Case Presentation
A 72-year-old man presented with a 2-week history of erythema and papules with pruritus on his limbs. Two weeks prior, 
new blisters the size of a soybean appeared on the lower limbs, which were easy to burst, positive for Nikolsky’s sign, 
and self-itching. Following scratching, the blister eroded and spread to the upper limbs, increasing erythema and erosion 
without oral or joint involvement. Three days before his visit, without apparent cause, he experienced diffuse erythema, 
new tense blisters, and severe itching, prompting his hospital visit. The patient’s past medical history was unremarkable, 
with no similar family history or special medication history.

Dermatological examination revealed generalized erythema and edema on the limbs, with dark red to purplish red 
color and scabby desquamation. Scattered blisters, some tense and others broken, superficial erosions, dark brown scabs, 
and lichenized rashes were observed. There was no mucous membrane involvement (Figure 1a–c).

Histopathological examination of an erythematous-vesicular lesion on the right upper arm showed cracks and blisters 
can be seen in the granular layer and the upper part of the spinous layer, lymphocytic and neutrophils infiltration in the 
superficial dermis (Figure 1d). Subepidermal clefts were found with eosinophils and lymphocytes within blisters and the 
superficial dermis (Figure 1e). DIF revealed reticular linear deposition of IgG deposition along the intercellular space 
(ICS) in PF (Figure 1f) and linear deposition of IgG and C3 along the BMZ in BP (Figure 1g). Laboratory tests showed 
elevated Dsg1 at 136.3 U/mL (reference range: 0–14 U/mL), elevated Immunoglobulin E(IgE) >2500 u/mL, and normal 
levels of desmoglein-3 (Dsg3), bullous pemphigoid antigen 180 (BP180), bullous pemphigoid antigen 230 (BP230) and 
type VII collagen, laminin gamma 1, laminin 332 are negative, excluding acquired epidermolysis bullosa and laminin 
gamma 1 type pemphigoid. Based on these findings, he was diagnosed PF associated with BP.

Treatment included intravenous immunoglobulin (10 g/day) for 3 days, followed by intravenous dexamethasone 
sodium phosphate (5 mg/day), oral triamcinolone (30 mg/day), and minocycline hydrochloride (20 mg/day). After 10 
days, the redness and swelling subsided, most blisters dried and scabbed, and no new blisters formed. At one, three, and 
six months post-discharge, no new erythema or blisters were noted. Three months post-treatment, antibody levels and IgE 
normalized, with no significant abnormalities in blood, urine, liver, kidney function, and electrolytes. Maintenance 
therapy included oral triamcinolone (4 mg/day).

Discussion
The coexistence of PF and BP was first reported in 1979, with seven cases documented internationally, involving patients 
aged 62–88 years.13–19 In three cases, the disease transitioned from BP or PF to the coexistence of both, while four cases 
showed simultaneous occurrence at initial diagnosis (Table 1).

In our case, the patient exhibited clinical features of erosion, tense blisters, and erythema. Histopathology revealed 
intraepidermal clefting, subepidermal blisters, eosinophilic and lymphocytic infiltration, and DIF showed IgG and 
Complement 3(C3) deposition along the ICS and BMZ. ELISA indicated positive Dsg1 antibodies, while Dsg3, 
BP180, BP230, type VII collagen, laminin gamma 1, and laminin 332 were negative. These findings excluded diseases 
like acquired epidermolysis bullosa, confirming the diagnosis of coexisting BP and PF.

This patient’s presentation aligns with Sárdy’s findings, suggesting ES due to prolonged desmosome antigen exposure 
and lack of immunosuppressive therapy.20 Persistent immune stimulation by desmosomal/hemidesmosomal antigens 
might not have been fully controlled by immunosuppressive agents, leading to the activation and expansion of antigen- 
specific responses, and thus the coexistence of both diseases. Similarly, studies have found that in patients with 
progressive neurodegeneration and neuroinflammation, neuronal subtypes of BP180 become exposed, leading to a cross- 
immune reaction between neural and cutaneous antigens and a breakdown in self-tolerance. In patients with neurode-
generative diseases without concurrent BP, serum IgG positivity for BP180 and BP230 has been observed. Similarly, 
positive reactions for BP230 IgG have been detected in brain extracts from the sera of patients without neurodegenerative 
diseases.

Typically, BP patients show a positive reaction for anti-BP180 and/or anti-BP230 antibodies. The negative result in this 
case may be due to the patient not having produced sufficient levels of BP180/230 antibodies, with antibody levels below the 
detection limit. Additionally, in some patients, anti-BP180 and anti-BP230 antibodies may form immune complexes with 
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Figure 1 Clinical features, histopathology, and DIF findings. (a–c) Erythema, blisters, erosions, and crusts on limbs, erythematous blisters on both thighs. Nikolsky’s sign was 
negative. (d) cracks and blisters can be seen in the granular layer and the upper part of the spinous layer, lymphocytic and neutrophils infiltration in the superficial dermis 
(HE, Original magnification×100). (e) Subepidermal clefts were found with eosinophils and lymphocytes within blisters and the superficial dermis (HE, Original magnifica-
tion×100). (f) DIF revealed reticular linear deposition of IgG along the ICS in PF (Original magnification×100). (g) DIF revealed linear deposition of IgG and C3 along the 
BMZ in BP (Original magnification×100).
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antigens, making them difficult to detect through conventional serological testing. Research has shown that BP may involve 
additional antigen components, such as the C-terminal domain of BP180 and the 120-kDa BP180 fragment, including LAD-1 
(a cleavage product of BP180), resulting in negative anti-BP180 and anti-BP230 antibody tests. There may be hidden or 
atypical antibodies targeting other antigens.21,22 In some patients, IgE antibodies target specific fragments of BP180, 
potentially directly triggering mast cells and basophils to release inflammatory mediators, which subsequently leads to 
skin inflammation and pruritus.23 Furthermore, BP patients often exhibit an enhanced Th2-type immune response, which 
promotes IgE production. Th2 cytokines stimulate B cells to secrete IgE, resulting in elevated serum IgE levels.24

Conclusion
PF combined with BP is rare and prone to misdiagnosis. This case report aims to improve clinical understanding and 
diagnosis of this condition. Clinicians should consider the possibility of coexisting PF and BP when encountering 
different tension blisters, edematous erythema with erosion, epidermal acantholysis, subcutaneous blisters, reticular linear 
deposition of IgG along the ICS and linear deposition of IgG and C3 along the BMZ.
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Table 1 Reported Cases of Pemphigus Foliaceus with Bullous Pemphigoid

Case Sex Age Order Progress 
Time

Histological Characteristics

Rantanen13 Male 62 BP progresses 

to PF

5 years Intraepidermal fissure, intercellular IgG (+); Subdermal bulla, IgG(+) and C3 

deposition in basement membrane

Harrington14 Male 75 PF progresses 

to BP

28 mouths Subdermal eosinophil aggregation, IgG(+) and IgA(+) between epidermis 

and basement membrane zone

Kraigher15 Female 82 At the same 

time found

At the same 

time found

Epidermal acantholysis, subcutaneous blister, IgG(+) in epidermis and 

basement membrane, C3 basement membrane deposition

Ishiko16 Male 63 PF progresses 

to BP

6 years Intraepidermal and subepidermal blisters, the dense layer can be seen at the 

bottom of subdermal fissure, and IgG(+) and C3 are deposited in the 
epidermis and basement membrane

Lin17 Male 71 At the same 
time found

At the same 
time found

Epidermal granular layer acantholysis, dermal edema, lymphocyte and 
eosinophil aggregation, dermal-epidermal junction and IgG(+) in epidermis

Ando18 Female 88 At the same 
time found

At the same 
time found

Epidermal acantholysis, subcutaneous blister, IgG(+) in epidermis and 
basement membrane

Tsujiwaki19 Male 88 At the same 
time found

At the same 
time found

Subepidermal blister, eosinophil aggregation in the upper dermis, IgG(+) 
between the epidermis and basement membrane zone
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