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Bullous pemphigoid is an autoimmune blistering disorder that primarily occurs in elderly patients. Reports indicate that BP coexists with various hematological diseases, including acquired hemophilia A, hypereosinophilic syndrome, aplastic anemia, autoimmune thrombocytopenia, and hematological malignancies. Early identification of these comorbidities contributes to a better control and reduced mortality. This article details the atypical clinical manifestations of BP when associated with hematological diseases, specific diagnostic strategies, underlying mechanistic connections, and possible treatments. Cross-reactivity between autoantibodies and exposed abnormal epitopes, shared cytokines and immune cells, together with genetic susceptibility are the most common connections between BP and hematological diseases. Patients were most often successfully treated with oral steroids combined with medications specifically targeting the hematological disorders. However, the individual comorbidities require specific considerations.
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1 Introduction

Bullous pemphigoid (BP) is an autoimmune blistering disease which is characterized by the presence of cutaneous bullae and autoantibody deposition at the epithelial basement membrane zone (1). BP affects predominantly elderly people while its mortality rate increases with each increasing decade of life (2). In European and Asian populations, the incidence of BP is 10.3 and 5.2 per million, respectively (3). Because of the development of improved diagnostic assays as well as aging populations, the annual incidence of BP is increasing (4). Classical manifestations of BP include tense blisters on the extremities and trunk with less mucosal involvement than the similar autoimmune blistering disease, pemphigus vulgaris (5, 6).

Autoantibodies against the auto-antigens BP180 (180kDa) and BP230 (230kDa) have been identified in BP patients. Epitope mapping indicated a relationship between autoantibody specificity and disease phenotype (7). The non-collagen extracellular domain of BP180, termed NC16A, is the primary binding epitope by anti-BP180 antibodies, correlated with typical severe erythematous inflammation and blister formation (8, 9). Noninflammatory bullous pemphigoid manifested as reduced erythema and sparse periblister eosinophilic infiltration is thought to be caused by autoantibodies targeted the midportion of BP180, probably associated with dipeptidyl peptidase- IV inhibitors (9). Furthermore, autoantibodies against multiple extracellular domains of BP180 may increase the morbidity of mucosal lesions (10). The typical binding site for BP230 is the globular C-terminal domain (11). BP severity and activity are reported to correlate directly with levels of anti-BP180 autoantibodies, but no consistent correlations with anti-BP230 autoantibody titers have yet been identified (1). However, because the phenomenon of epitope spreading occurs at an early stage of disease when BP230 is exposed, anti-BP230 autoantibodies also contribute to the development of skin lesions (11). IgG4 is the predominant subclass of BP autoantibodies, followed by IgG1 and IgG2. IgA and IgE autoantibodies directed at the basement membrane zone may also be present in BP (12).

BP has been reported in patients with concomitant hematological disorders, especially in older populations. Dysregulation of coagulation system results in abnormal bleeding issues, acquired hemophilia A and autoimmune thrombocytopenia (13, 14). Combination of these coagulation disorders with BP were reported to occur in elder populations, presenting as atypical hemorrhagic skin lesions. Changes in hematocytes and leukocytes usually destabilize the circulation and immune system, thus BP patients diagnosed with hypereosinophilic syndrome and aplastic anemia requires more concerns (15, 16). Hematological malignancies such as myelodysplastic syndrome and chronic lymphocytic leukemia are reported to be significantly associated with BP compared with other neoplasms (17–19). Acquired hemophilia A, autoimmune thrombocytopenia, hypereosinophilic syndrome and aplastic anemia are characterized by obscure onset and robust diagnostic assays. Early identification of these comorbidities contributes to a better control. On the other hand, detection of myelodysplastic syndrome and lymphoproliferative disorders in BP patients may conduce to better prognosis and mortality reduction.

The etiologies of BP and hematological disorders were proposed to be related rather than independent. Cross-immunoreactivity, specific cytokines and genetic predisposition were proposed to play important roles (5, 13). Most patients’ skin conditions were influenced by the additional hematological diseases. Hematological comorbidities and clinical features such as hematoma and eosinophilic dermatitis-like lesions make diagnosis of BP challenging without further examination. Previous studies of patients with BP and comorbidities such as neurologic diseases, neoplasms, cardiovascular diseases found that if these patients did not receive timely treatment, their mortality rates exceeded those of patients diagnosed with BP alone (18, 20). Thus, we assume that cases of BP associated with hematological diseases require more attention.

In this review, we discuss the atypical clinical manifestations associated with comorbidities, to aid diagnosis of BP in patients with hematological diseases. Furthermore, we describe the mechanisms present in BP cases complicated with hematological diseases. Finally, we present possible treatment strategies to improve the prognosis of these cases (concluded in Table 1). Details of all cases mentioned in this review were recorded in Table 2, especially the complex manifestations and therapeutic effects.


Table 1 | Characteristics of patients diagnosed with bullous pemphigoids and hematological comorbidities.




Table 2 | Reported cases of bullous pemphigoid associated with various hematological diseases.






2 Acquired hemophilia A

Acquired hemophilia A (AHA) is a rare autoimmune disease with a high mortality rate ranges from 17-22% that results from the development of circulating autoantibodies against the endogenous coagulation factor VIII (47). AHA is characterized by spontaneous hemorrhage and excessive bleeding in the absence of a family history or childhood experience of disordered bleeding. Although activated partial thromboplastin time (APTT) is prolonged, thrombin times, prothrombin times, platelet count and function are usually normal (48).

Approximately 50% of AHA patients are concomitantly diagnosed with other diseases, especially autoimmune diseases including systemic lupus erythematosus, rheumatoid arthritis and BP (23). The combination of BP and AHA is relatively rare, with no more than 30 documented cases reported globally, and most of these patients had abnormally bleeding skin lesions (23). AHA often occurs in BP patients aged 24 to 88 years and is present in 68% patients aged over 65 years at diagnosis, with no sex predisposition (23). BP is typically diagnosed prior to AHA onset or they occur simultaneously, with the mean time between the diagnosis of the two diseases being 6 months (23). In none of the current reports does AHA occur prior to BP diagnosis.

Severe cutaneous-mucosal bleeding is seldom reported in BP patients (6). However, these symptoms usually indicate that there might be complicating AHA. Prior to the onset of AHA, hemorrhagic blisters rarely appear and APTT remains normal (49). Only after the development of AHA will extensive hemorrhagic bullae and large hematomas involving mucous membranes begin to appear (13). Hemarthrosis, which is not characteristically seen in AHA patients, has also been reported in a comorbidity case with BP (23). However, a minority of patients were reported to have unexpected mild skin lesions despite their high BP180 autoantibody titers (23). Because of this intersection of manifestation and immunological index, diagnosis of these patients could easily be missed and requires more clinical attention.

Apart from the clinical manifestations, diagnosis of the combination of AHA and BP further depends on laboratory tests. High anti-BP180 titers, prolonged APTT and increased FVIII inhibitor levels occurred simultaneously in an elderly patient as evidence of the comorbidity diagnosis (23). For most patients, laboratory tests indicate a parallel course of these two diseases. During remission of the two concurrent diseases, the eradication of FVIII inhibitors increased FVIII levels and shortened APTT, while anti-BP180 and BP230 IgG titers also decreased simultaneously (23).

Intrinsic risk factors for both AHA and BP might exist as there are abnormal clinical manifestations and parallel remission. One potential mechanism for the onset of comorbid disease is cross-reactivity between autoantibodies against the BP180 NC16A domain and factor VIII A2. This theory is strongly evidenced by sequence homology between the two binding domains (23). Autoantibodies found in patients with either disease predominantly belong to the IgG4 subtype, while a minority are of the IgG1 subtype (50). Though the case reported by Makita denied cross-activity between factor VIII and BP180, this negative result might be interfered by immunosuppressive therapies (25). However, no regions of high similarity have been identified between the NC16A domain of BP180 and factor VIII A2 (49). Furthermore, atypical clinical manifestations were also suggested to be associated with autoantibody cross-reactivity. Serum IgG extracted from a 47-year-old patient with AHA and rather mild BP targeted the mid-portion of extracellular domain of the BP180 antigen, which was reported to be related with reduced erythematous skin lesions and increased mucosal involvements (32).

A 78-year-old patient with BP and AHA was reported in 2006 and his medical history also included rheumatoid arthritis and vitiligo (49). His comorbidity was noted following persistent bleeding from buccal hemorrhagic swelling. As for those patients diagnosed with several simultaneous autoimmune diseases, studies inferred that there might be an underlying immunogenetic susceptibility to autoimmune diseases in them (49). BP patients diagnosed with other immunological abnormalities might have severe cutaneous-mucosal symptoms. However, no such genes have been discovered to date.

The reasons why mild cutaneous symptoms coexist with high autoantibody titers in a few patients with comorbidities remain unclear. According to previous researches, we inferred that this abnormality might be partially explained by a disruption in the coagulation cascade in patients with this comorbidity. Excessive coagulation activation has been demonstrated in BP and is associated with higher thrombotic risk (51). Infiltrating T cells, predominantly T helper type 2 (Th2) cells, in BP skin lesions can produce interleukin (IL)-5 and eotaxin to recruit and activate eosinophils (52). Eosinophils store and rapidly transfer tissue factors (TF) to the cell membrane (52). This signaling process leads to increased F1+2 and D-dimer levels, which initiate the coagulation cascade (51). This hypercoagulability usually contributes to tissue damage and blister formation in BP patients, thus forming a vicious cycle between cutaneous lesions and thrombosis.

Poor prognostic factors include elder age, other comorbidities, high anti-BP180 and anti-BP230 titers as well as high factor VIII inhibitor titers (53). It was reported that a patient with BP-induced AHA developed intracranial hematoma and hemothorax during the acute phase (21). Infections in continuously bleeding mucosal lesions should also be prevented. Thus, treatment of coexisting BP and AHA is primarily focused on autoantibody eradication and bleeding remission (13, 27). Immunosuppressive drugs have shown some benefit for both AHA and BP. The first-line therapy for this comorbidity is oral corticosteroids alone or with cyclophosphamide (13). Tapering of corticosteroids should be elaborated to avoid severe relapse (22). Rituximab was used in cases reported in 2012 and 2021 with successful disease management and is often used as a second-line therapy (13, 20, 21, 28). However, as another newly developed biologic, omalizumab was suspected a causality in AHA onset (54). Other treatments include cyclophosphamide, high-dose immunoglobulins and immunoabsorption (13, 23, 55). Tapering of immunosuppressive agents is more prudent because immune reconstitution inflammatory syndrome presenting as AHA has been reported in BP patients (56). Immune recovery, which occurs rapidly after inadequate withdrawal of the drug, may trigger subsequent AHA recurrence. Because of the persistent presence of circulating factor VIII autoantibodies, factor VIII remains insufficient. Thus, triggering the extrinsic coagulation pathway might be a targeted substitution for the disabled intrinsic pathway. Factor VIIa is a key component of the prothrombin activation complex in the bypass coagulation pathway. Consequently, recombinant activated factor VII and activated prothrombin complex concentrate were often prescribed. However, this dose should not exceed 200 units/kg daily as there is an increased risk of venous thromboembolism (13). When there was no elevated FVIII inhibitor titer, human FVIII replacement therapy may also be effective (13). Bypass therapies, including recombinant activated factor VIIa, activated prothrombin complex concentrate, and neutralization therapy mainly composed of factor VIII concentrates aim to control bleeding and maintaining effective hemostasis (25).

Non-specific adverse effects (e.g., infection, sepsis, neutropenia) are likely to occur in BP patients with comorbid AHA, especially those with severe skin lesions. Cutaneous relapses were also often seen after drug discontinuation (57, 58). Thus, an appropriate tapering dose should be administered for the treatment of this comorbidity.

Collectively, when BP patients developed extensive hemorrhagic bullae, large mucosal hematoma or even hemarthrosis, a combination with AHA should be investigated. BP180 titers only correlates partially with disease severity, with the linear correlation coefficient reported as 0.6 (59). However, if a patient with mild skin lesions and abnormally high autoantibody titers concomitantly complained about predisposed to easy bleeding, potential presence of comorbid AHA should be noticed. Clinicians are strongly advised to examine APTT and factor VIII inhibitors to diagnose the comorbidity and further adjust the current treatments.




3 Autoimmune thrombocytopenia

Autoimmune thrombocytopenia (ATP) is an autoimmune disease characterized by an autoantibody-mediated decrease in platelets (60).

Only a few patients have been reported to develop ATP after BP (14, 33). The interval course between BP and ATP ranged from 18 months to 3 years. Additionally, cutaneous manifestations were typical, presenting as pruritic bullous erythema on trunk and extremities.

Therapeutic agents, such as prednisolone and sulfamethoxypyridazine, have been associated with thrombocytopenia. Drug molecules are supposed to induce thrombocytopenia via direct cytotoxic effects on megakaryocytes and platelets, which leads to dysfunctional thrombopoiesis and increased platelet destruction (61). However, discontinuation of BP treatment did not resolve the thrombocytopenia (14). Thus, researchers have inferred that medications curing BP might be just triggers rather than the direct cause of the development of antiplatelet autoantibodies. Genetic predisposition may additionally play an important role as HLA-DR3 and DR4 haplotypes were found in a patient with both BP and autoimmune thrombocytopenia (14). Systematic corticosteroid therapy was suggested for skin lesions treatment because of its satisfactory therapeutic effect (14).

To summarize, it is important to monitor the development of thrombocytopenia after BP remission.




4 Hypereosinophilic syndrome

Hypereosinophilic syndrome (HES) is a myeloproliferative disorder characterized by idiopathic eosinophilia of at least 1500 cells/μl for more than 6 months with cutaneous or systemic involvement. Intense eosinophilic infiltration at the dermal–epidermal junction can be seen in skin biopsies (62). As a clonal hematopoietic disorder, two chromosomal abnormalities involving tyrosine kinases have been identified. Most HES patients carry an interstitial deletion on chromosome 4q12, resulting in the formation of a fusion gene termed FIPL1-PDGFRA. This gain-of-function mutation leads to the expression of constitutively active tyrosine kinase (63, 64). Deletion of the 20q11 region disrupts the nonreceptor tyrosine kinase gene BRK, which also causes an abnormal activation of tyrosine kinases (15). Both mutations lead to excessive peripheral and tissue eosinophils.

Comorbidities between BP and HES are extremely rare, with only six cases reported (15, 34, 35, 63). Because HES is usually diagnosed during routine follow-up rather than at the time of onset, determining the onset order of these two diseases is challenging. However, levels of eosinophils appeared to increase in more than 50% of BP patients, which could mask the coexisting HES if they exceeded 1500 cells/μl (65). Consequently, this comorbidity is particularly difficult to diagnose.

The clinical manifestations of patients with comorbid BP and HES were reportedly atypical. Skin lesions in patients with both BP and HES presented as eosinophilia dermatitis-like or pruritic eczema-like patterns instead of bullae (15, 34). These atypical manifestations often make the diagnosis of BP challenging. Direct immunofluorescence results have indicated that IgG or C3 deposition at the basement membrane zone and detection of BP180 antibodies could help avoid misdiagnosis. Furthermore, in patients with typical BP cutaneous symptoms, anomalously high levels of eosinophils may also be identified.

Eosinophils play an important role in BP pathogenesis (Figure 1). They predominantly infiltrate the dermal region and degranulate, releasing proteases, which induce the skin lesions. One of the most important proteases is matrix metalloproteinase 9 (MMP9), also known as gelatinase, which is capable of degrading extracellular matrix proteins and BP180 (1, 66). Hence, collagen fibers are degenerated and hemidesmosomes are disrupted. Eosinophil cationic protein (ECP) and eosinophil-derived neurotoxin (EDN) are ribonucleases produced by eosinophils, which trigger the apoptosis of keratinocytes around BP lesions. ECP also induces basal keratinocyte detachment (67). Through the activity of the ribonucleases, eosinophils contribute to dermal–epidermal separation and ultimately, blister formation (1). BP patients with comorbid HES have higher levels of blood eosinophilia, and thus may present with more severe skin lesions. However, although the six reported cases had more severe and extensive pruritus, the shape of bullae appeared to be intact without erosions or exudation, potentially because of limited eosinophil infiltration in the dermis and epidermis.




Figure 1 | Possible mechanisms of BP combined with HES. IL-5, interleukin-5; MMP9, matrix metalloproteinase 9; EXM, extracellular matrix; ECP, Eosinophil cationic protein; EDN, eosinophil-derived neurotoxin; TF, transfer tissue factor.



BP triggers eosinophil accumulation mainly through the actions of cytokines, chemokines and autoantibodies. Natural killer T cells located in lesions and eosinophils gathering around BP blisters express excessive IL-5, which further contributes to eosinophil development, release, and degranulation. This mechanism is evidenced by a correlation between IL-5 expression, eosinophil activity and BP blister formation (68). Conversely, eotaxins, the major chemotaxin for eosinophils, were reportedly expressed in the epidermal keratinocytes around BP blisters. This abnormally increased release of eotaxins was possibly triggered by ECP and EDN (67). Eotaxins could recruit further eosinophil infiltration to the blisters. Furthermore, because eosinophils in BP patients were shown to express the high-affinity IgE receptor FcϵRIα, they may bind and be triggered by BP autoantibodies of the IgE subtype (67). The erythematous urticarial phenotype of BP is associated with increased IgE antibody levels (69).

Although elevated eosinophils play an important role in both BP and HES, these cases were shown to be comorbidities rather than complications (15). First, typical BP patients usually have lower levels of eosinophils than HES patients. Furthermore, no specific first-line medications used to treat BP are known to induce reactive eosinophilia. Moreover, the cause of HES is clonal proliferation of eosinophils.

This comorbidity was reportedly treated by imatinib mesylate, a novel tyrosine kinase inhibitor (15, 63). Imatinib mesylate is not a common drug for BP treatment; however, it still led to durable remission of both skin lesions and hypereosinophilia (15). Therapies aim to reduce eotaxin and IL-5 production to within normal ranges may also resolve blister formation and normalize eosinophil counts in BP patients diagnosed with HES. Simultaneous remission of these two diseases further supports the potential relationship between BP and HES.

In summary, in a BP patient presenting with eosinophilia dermatitis-like or pruritic eczema-like skin lesions who also has abnormally high eosinophilia, HES should be considered. In case that symptomatic therapy is unsatisfactory, we strongly recommend testing anti-BP180 titers to help rule out BP and HES comorbidity in HES patients with recalcitrant blood eosinophilia or refractory lesions.




5 Aplastic anemia

Aplastic anemia is an immune-mediated disease characterized by peripheral blood pancytopenia and bone marrow hypoplasia (70). Hematopoietic cells are actively destroyed by effector T cells, which results in a prominent decrease in the numbers of white blood cells, red blood cells and platelets. High levels of platelet-associated IgG have also been recognized (16).

Only one case has been reported with both BP and aplastic anemia (16). The aged patient had a 20-year history of uncured aplastic anemia and developed pruritic bullous erythema over his trunk and extremities. Although his clinical manifestations were atypical, the diagnosis was achieved based on high levels of serum BP180 autoantibodies and platelet-associated IgG (16).

IL-17-positive cells have been found infiltrating the BP blisters, which suggests an underlying association with T helper 17 (Th17) cells (16). Th17 cells are critical to the pathogenesis of autoimmune diseases (71). In both BP and aplastic anemia patients, Th17 cells are increased along with a reduction in regulatory T (Treg) cells (72, 73). Th17 cells act destructively in BP by mediating inflammation, while in aplastic anemia, they contribute to the recruitment of Th1 cells and regulation of proinflammatory cytokines in the bone marrow during the early disease stages (72, 73).

The patient with both BP and aplastic anemia was successfully treated with oral prednisolone and cyclosporine. The skin lesions disappeared and the numbers of blood cells returned to normal levels (16).

In summary, when patients with aplastic anemia develop pruritic erythema or bullous lesions, BP should be suspected. Even if anti-BP180 titers turn out to be negative, autoantibodies recognizing other BP related epitopes were recommended to be tested to avoid misdiagnosis.




6 Hematological malignancy

Myelodysplastic syndrome (MDS) is a hematological malignancy characterized by a heterogeneous group of malignant hematopoietic stem cell disorders (74).

Only three cases with both BP and MDS were reported (17, 36, 37). Clinical manifestations of patients combined with MDS were more severe than typical BP patients (17). Atypical skin lesions and examination results include multiple bullae on the oral mucosa and autoantibodies against desmoplakin (17, 37). The unusual autoantibodies may arise through recognition of common epitopes between desmoplakin and BP230 as their structures are similar. However, whether they are caused by MDS remains unclear (75).

While both diseases are common among older adults, the relationship between BP and MDS remains unknown. It has been suggested that a cross reaction between tumor-specific antigens and the basement membrane zone might lead to bullae development (76). Modiano reported a case in which tumor CD13+ and CD15+ cells infiltrated the dermal region and led to skin detachment (37). Subsequently, abnormal BP antigens were exposed, which induced further abnormal anti-BP180 expression. Linear IgG and C3 deposition along the basement membrane zone were found surrounding the area (37). Evidence also exists for the cross-reaction theory as BP erupted during the transformation of the previously refractory anemia to subacute myelomonocytic leukemia (36). Furthermore, genetic predisposition and external inducers such as radiation and chemicals are also implicated (77).

Lymphoproliferative disorders are a group of hematological tumors caused by proliferation of clonal malignant lymphoid stem cells (78). Among them, B-cell chronic lymphatic leukemia (CLL) is a the most common form with an annual incidence rate of 5.1/100,000 (79). According to previous studies, the incidence of autoimmune diseases in lymphoproliferative disorders is approximately 8% (42).

A nationwide record-linked study conducted in England (1999-2011) demonstrated elevated risk of BP in patients with lymphoid leukemia compared with a reference cohort (80). Lymphoproliferative disorder-related BP has been reported in 10 cases. All patients developed CLL before or concurrently with BP, with an interval course up to 2 years. Coexistence of paraneoplastic pemphigus was diagnosed in two men (40, 44). Two women also suffered from inflammatory arthritis (39, 45).

Cutaneous lesions in most patients diagnosed with BP and CLL were generalized pruritic blistering skin lesions, similar to those found in classic BP patients. Only a 79-year-old man developed atypical severe oral erosion (38). Discrete polymorphic skin lesions were reported in a 77-year-old man, mainly manifested as large erythematous annular plaques and arcuate lesions (42).

Both characterized by pruritus vesiculobullous lesions and dermal-epidermal detachment, BP-like pattern of Eosinophilic dermatosis of hematologic malignancies (EDHM) closely resembles malignancy-related BP (81, 82). Thus, differential diagnosis is important for precise treatment selection. In EDHM patients, both immunofluorescence and serum tests turned out to be autoantibody-negative against BP180 (83). Immunological examinations can help clinicians distinguish malignancy-related BP from EDHM before medication.

Paraneoplastic pemphigus (PNP) can also present as BP-like pattern while develop autoantibodies targeting BP180 or BP230 in patients with hematologic malignancies. Diagnosis of BP should not be made unless PNP has been excluded based on its diagnostic criteria (84). Recombinant protein containing envoplakin and periplakin are reported to be a sensitive and specific antigen for PNP diagnosis (85).

Lymphoproliferative disorders induce important alternations of the immune system by autoantibodies produced by neoplastic cells (79). It has been confirmed that neoplastic B cells are able to recognize self-antigens (86). Augmentation and hyperactivation of Th2 as well as IL-17-producing cells in B-CLL patients can further promote autoantibody production (79). P105 antigen, the targeted site of non-classic dermal-binding BP, exhibits 70% homology to tumor-associated antigen (39). However, whether the IgG autoantibodies against NC16A domain of BP180 or BP230 were produced by neoplastic cells has not been practically confirmed (40, 44). According to a research conducted by Misery, extracellular immortalized leukemic cells extracted from a patient diagnosed with BP and CLL failed to synthesize anti-230 autoantibody (43). On the other hand, pathogenic anti-BP180 antibodies might also be produced by donor-derived B lymphocytes in patients underwent hematopoietic stem cell transplantation, which need careful surveillance during treatment (87).

Other potential pathomechanisms include auto-reactive T-cell clones, which can be simulated by abnormal antigens presented by neoplastic cells from B-CLL patients (88). Besides, by producing IL-4 and IL-17, dysfunctional T-regulatory cells activated in CLL patients were reported to promote both tumor tolerance and peripheral inflammation (89). Chemotherapeutic agents, such as fludarabine, are also suggested to be associated with abnormal regulation of T-cells (88).

However, there is no direct validation of immunopathological relationship between BP and hematological malignancies, which still need further investigations.

Paraneoplastic dermatoses refer to cutaneous diseases secondary to malignancies (90). Patients with malignancy-associated BP usually have a former oncological medical history prior to BP onset. Furthermore, they usually develop BP at an early age (90). Atypical BP lesion, such as figurate erythema, might be a marker for hematological malignancy (76).

BP in MDS patients was reportedly difficult to control, probably related with immunological disorders synergized with other supposed pathomechanisms, such as hematological treatments, genetic and epigenetic factors. The skin lesions only responded to a combination of high dose oral prednisolone and azathioprine in one patient (17). The remaining two patients died before blister remission was achieved (36, 37).

Firstline treatment for malignancy-associated dermatoses usually referred to systemic steroids and immunosuppressants (79). However, steroids often failed to control BP skin lesions in LL patients (42, 45, 91). Early commencement of chemotherapy for CLL plays an important role in sustained resolution of cutaneous manifestations (39). Chlorambucil is also reported to improve skin lesions while help taper corticosteroids dosage rapidly (42, 45, 46). It is noteworthy that rituximab is specifically effective in both BP and CLL patients, thus result in a better prognosis for CLL-related BP patients (38, 41).

In summary, when BP presents with cachexia or inexplicable refractory course of disease, they should be screened for hematological malignancies. If the underlying tumor is left untreated, BP therapies alone cannot improve prognosis. In rare cases, dermatoses might reflect a potential unfavorable prognosis of the associated hematological malignancy (79).




7 Conclusion

The coexistence of bullous pemphigoid and hematological disorders is relatively rare compared with other comorbidities. According to the underlying pathological relationships occurring in both BP and hematological diseases, they may contribute to the symptoms seen in these patients. However, further research is required to illuminate the underlying mechanisms. Atypical clinical manifestations are often seen in patients diagnosed with two combined diseases. Skin lesions that are seldom present in typical BP patients, such as hematomas instead of characteristic bullae, make these comorbidities difficult to diagnose. Overlapping symptoms might result in mutual symptom concealment, where misdiagnosis is probable. Moreover, according to most reported cases, patients with comorbidities were curable following a timely diagnosis and treatment regime. Consequently, these rare comorbidities still require attention. More evidence will enable the prevention, diagnosis, specific treatment and health care of BP combined with hematological diseases.
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29) and IVIg
Intense pruritus and worsening
bullous rash on lower legs
Kluger et al. 010 M72 9 months before AHA | Ttchy, blistering skin eruption Resolved with MTX and CS, RTX, rFVIla Complete remission
(30) topical CS
Chen et al. 2010 M2 2 years before AHA | No blisters Resolved with CS mPSL, CTX, CS, RTX, Improved after 2 months
(€] . rFVIla,
Bruising, swelling and purpura over Plasmapheresis
back and abdomen
Maczek etal. | 2002 M/47 Concurrently with Extensive hemorrhagic erosions of | Resolved with MTX and CS | Plasmapheresis, CS Stable remission
2) AHA oral, genital and nasal mucosa
Subcutaneous hematomas on
abdomen
ATP Tayloretal. | 1993 M/63 18 months before Blisters on upper body Resolved with CS NID NID
a3 ATP
Aoki etal. 1990 M/25 Concurrently with Blisters on trunk and legs, some are  Minimal response to CS NID N/D
33) ATP hemorrhagic and SUL
Oral ulcer and nasal erosion
HES Wang et al. 2017 F73 11 months before Blisters and erythema on trunk ND CS, MTX and IFN-a. Complete remission
1) HES
Funicular and whorled
hyperpigmentation on trunk
Papules or nodules on extremities
Hofmann 2007 MI70 7 months before HES | Blisters on feet Slight improvement with ™ Complete remission
etal. (1) topical CS, AZA and FEX
Pruritic eczema-like skin lesions
Erythematous papules on trunk
Excoriations on legs
Belgnaoui 2000 M58 N/D Generalized bullae Improved with C§ cs Resolved
etal. (35)
AA Fujimuraetal | 202 MJ58 After 20 years AA Generalized large bullae and Controlled with CS and CSand CsA Complete remission
1s) erosion on erythema CsA
MDS Leeetal (16) 2011 MJ/67 After 3 months MDS | Hemorrhagic bullae on extremities | Controlled with CS and Blood transfusions Resolved
and oral mucosa AZA
Baudueretal | 1999 FIs2 After 6 months MDS | Generalized blisters on Not improved with CS and | HU Died after 10 days
6) erythematous plaques ox
Modiano etal. | 1997 MI86 After 11 years MDS | Generalized hemorrhagic blisters | Resolved with CSand HU | N/D Died due to hematological disease
7) on erythema
ciL Ivars et al. 015 M7 After several months | Generalized tense blisters and Resolved with CS, dapsone  RTX Complete remission
©8) cL erosions and RTX
Severe vesicular and erosive lesions
on oral mucosa
Kasimetal 2015 F72 After 2 years CLL, Blisters on thighs Not improved with CLB, R-FC therapy (RTX, | Complete remission
(39) coexisted with UV Iymecycline; fludarabine and CTX)
Generalized discrete urticated Controlled with CLB but
papules and plaques relapsed;
Resolved with RTX
Kakurai etal. | 2009 M/72 After 1 year CLL, Violaceous erythema and tense Resolved with CS and CTX  COP therapy (CS, Died due to aspiration pneumonia after
(0) coexisted with PNP bullae on trunk and extremities vincristine and CTX) 40 days
Sever erosions on lip, tongue and
palate
Hyperemic conjunctivae
Saouli et al. 2008 FI58 N/D Vesiculobullous lesions on trunk. Not improved with CS; RTX Complete remission
@1 and all extremities Resolved with RTX
2008 F78 N/D Vesiculobullous lesions on trunk  Not improved with CS; RTX Complete remission
and all extremities Resolved with RTX
Ameenetal. | 2000 /77 After several months | Generalized vesicles and small Not improved with CSand CLB Resolved
(2) cL blisters dapsone and antibiy
Improved with CLB;
Large erythematous annular Resolved with CTX
plaques
Arcuate lesions with crusting
Miseryetal 1999 M/s1 Concurrently with Typical BP lesions N/D ND N/D
“3) CLL
Suetal (44) 1994 M/67 After 6 months CLL, | Flaccid and tense bullae in adjacent | Controlled with CS; S, CIX, plasmapheresis | N/D.
coexisted with PNPsites and distant areas Improved with AZA
Eroded flaccid bullae on glans
peni
Confluent bullae and erosions on
buccal mucosae and lips
Goodnough 1980 81 Concurrently with Generalized blisters and tense Not improved with CS; cis N/D
etal. (45) ciL bullae in various stages Resolved with CLB
Cuni et al 1974 E72 After 5 months CLL | Generalized tense bullae with Not improved with CS; cis Died ater 1 month
(16) erythematous bases Resolved with CS and CLB

Hemorrhagic bullae

“The cases are presented in order of publication date.
TGender: Male)/F(emale).

BP, bullous pemphigoid; AHA, acquired hemophilia A; ATP, autoimmune thrombocytopenia; HES, hypercosinophilic syndrome; AA, aplastic anemia; MDS, myelodysplastic syndrome; CLL, chronic lymphocytic leukemia; AZA, azathioprine; CTX, cyclophosphamide; CS,
corticosteroid; RTX, rituximab; CsA, cyclosporin; FEIBA, factor VIII inhibitor bypassing agents; IVIg, intravenous immunoglobulin; rFVia, recombinant human factor VII; rFVIlla, recombinant human factor VIll; MMF, mycophenolate mofetil; mPSL, pulse
methylprednisolone; MTX, methotrexate; SUL, sulfamethoxypyridazine; HU, hydroxycarbamide; OX, oxacilline; FEX, fexofenadine; IM, imatini mesylate; IEN-c, interferon alfa-2b; UV, urtcarial vasculits; PNP, parancoplastic pemphigus; CLB, chlorambucil; N/D, not
described.
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