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Background

Bullous Pemphigoid (BP) is caused by a predominantly Th2-mediated attack on the basement membrane by the production of anti-BP180 and anti-BP230 antibodies. Malignant tumors can exacerbate immune disorders through a variety of potential pathways, including pro-inflammatory responses in the tumor microenvironment, cross-immune responses induced by tumor-associated antigens, and the lifting of immunosuppressive states and activation of underlying autoimmune responses after surgery. Alopecia Areata (AA) is an autoimmune disease caused by T-lymphocyte-mediated destruction of the immune privilege of the hair follicle, specifically involving the immune axes of Th1, Th2 and Th17. Both AA and BP are associated with dysregulation of cytokines such as IL-4, IL-13, and IL-17. However, the mechanisms underlying the coexistence of the three are unclear, and no cases of their combination have been reported.





Case presentation

A 67-year-old male patient presented to the clinic complaining of scattered erythema and blisters on the trunk and extremities with marked itching for 4 days. Previously, the patient had undergone surgery for intrahepatic cholangiocarcinoma 10 days earlier. Furthermore, he had developed alopecia areata with the SALT 50 six months earlier and has recovered with white hairs. By combining the patient’s history with his laboratory tests and pathologic examinations, the patient was diagnosed with bullous pemphigoid, intrahepatic cholangiocarcinoma, and alopecia areata. The patient demonstrated normalization of serum tumor markers post-resection of intrahepatic cholangiocarcinoma. Bullous pemphigoid lesions resolved completely with dupilumab-targeted therapy, while alopecia areata exhibited spontaneous remission with full hair regrowth despite no disease-specific treatment.





Conclusion

This case report is the first to present the coexistence of bullous pemphigoid, malignant tumors, and alopecia areata, especially since the patient did not undergo immune medication, such as chemotherapy, which has implications for clinical confrontation with the combined presence of these diseases.
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1 Introduction

Bullous pemphigoid (BP), an autoimmune subepidermal blistering disorder, manifests clinically as tense bullae with severe pruritus, often accompanied by urticarial or eczematous lesions (1). Its hallmark features include autoantibodies targeting BP180/BP230 antigens and complement C3 deposition at the dermoepidermal basement membrane. Pathological Th2, Th17, and Tfh cell expansion promotes IL-4/IL-17-mediated inflammation, while Treg dysfunction facilitates autoreactive CD4+ T cell activation and autoantibody production (2).

Malignancies induce multilevel immune dysregulation, with tumor microenvironments fostering systemic immunosuppression (3). Postoperative immune reconstitution following tumor resection may paradoxically trigger latent autoimmune responses. Recent systematic reviews have failed to establish a direct association between malignancy and bullous pemphigoid (4). However, compelling evidence has emerged linking BP development to immune checkpoint inhibitor (ICI) therapy in cancer patients (5). Notably, immune checkpoint inhibitors (ICIs) have been epidemiologically linked to BP development, with 0.3–1% of ICI-treated patients exhibiting this complication (6, 7). A documented case described BP onset following neoadjuvant chemotherapy and surgical resection in a patient with intrahepatic cholangiocarcinoma, which may suggest potential synergistic effects of cytotoxic therapy and surgical stress in triggering autoimmune phenomena (8).

Alopecia areata (AA) is an autoimmune disorder characterized by non-scarring hair loss, primarily driven by the collapse of hair follicle immune privilege. The pathogenesis involves follicular secretion of IL-2, IL-15, and IFN-γ, which activate cytotoxic CD8+ T cells. These cells, with CD4+ T cell assistance, infiltrate the perifollicular microenvironment, inducing Th1/Th2 immune imbalance and inflammatory cascades that culminate in hair loss. Th17 lymphocytes exacerbate AA-associated immune dysregulation through pro-inflammatory cytokines (e.g., IL-17, IL-22) and disruption of Treg cell homeostasis (9, 10).Emerging evidence suggests that the shared immunopathogenic mechanisms underlying alopecia areata predispose patients to concurrent autoimmune or immune-mediated dermatoses, including vitiligo, psoriasis, and atopic dermatitis (11–13). However, the co-occurrence of AA with BP remains exceptionally rare in clinical practice (14). Notably, previously reported cases of AA-BP comorbidity have been documented exclusively in the context of specific pharmacologic triggers, particularly immunomodulatory agents (15, 16).

To date, no studies have reported the coexistence of BP, malignancy and AA. For the first time, this case describes an intrahepatic cholangiocarcinoma patient with a six-month AA history who developed BP one week postoperatively without prior exposure to immunologic agents such as ICIs, providing novel insights into shared immunopathogenic mechanisms underlying this triad.




2 Case presentation



2.1 Clinical timeline



2.1.1 AA

Six months ago, the patient had patchy hair loss without obvious triggers, accounting for about 50% of the total head area, which was not treated. Approximately two months following disease onset, hair regrowth was observed in the alopecic patches, demonstrating universal depigmented regrowth. At the current consultation, physical examination revealed a normo-pigmented scalp without erythema, scaling, or other cutaneous abnormalities. Large patches of white hair were prominently distributed, interspersed with smaller focal areas of leukotrichia across the entire scalp. Based on the characteristic clinical progression and examination findings, a definitive diagnosis of alopecia areata (AA) was established (Figure 1).

[image: Four images labeled A to D showing the top and sides of a person's head with patchy hair loss. Image A shows extensive hair loss on the top. Image B shows patchy thinning at the back. Image C captures uneven hair distribution from the side. Image D shows less severe thinning on the side with visible patches.]
Figure 1 | Alopecia areata manifestation of the patient with spontaneous regrowth of white hairs. (A) Top region. (B) Occipital region. (C) Right temporal region. (D) Left temporal region.




2.1.2 Intrahepatic cholangiocarcinoma

More than 1 month ago, the patient was admitted to the local hospital because of increasing abdominal pain lasting for 22 days, and ultrasound and abdominal CT revealed a space-occupying lesion in the left lobe of the liver (Figure 2). 17 days ago, a liver puncture was performed in our hospital, and the pathology showed adenocarcinoma. Meanwhile, serum tumor marker profiling revealed significantly elevated preoperative levels of CA125(59.3 U/mL), CA19-9(1355 U/mL), and CA15-3(36.1 U/mL). 8 days ago, laparoscopic left hemihepatectomy with abdominal lymph node dissection was performed under general anesthesia, and the pathology showed intrahepatic cholangiocarcinoma after the operation. The final oncological diagnosis of the patient was intrahepatic cholangiocarcinoma, with a stage of T2bN1M0, and it was classified as stage IIIB. Postoperative assessment demonstrated marked reduction in all three markers, with CA125(32.8 U/mL, reference range<35.0) and CA15-3(12.6 U/mL, reference range ≤ 25.0) normalizing to reference ranges. Other tumor markers remained within normal limits. Five weeks after the surgery, the patient began the first cycle of adjuvant chemotherapy. After chemotherapy, bone marrow suppression occurred. The blood routine test conducted at another hospital showed severe reduction in neutrophils and platelets. The patient was hospitalized at that hospital for platelet transfusion and the subsequent chemotherapy plan was suspended.

[image: CT scan of the abdomen shows a cross-sectional view with a red arrow pointing to a specific area. The scan displays various shades of gray representing different tissue densities.]
Figure 2 | Abdominal contrast-enhanced CT in the equilibrium phase. Axial imaging demonstrates an irregular, heterogeneously enhancing mass in the left hepatic lobe (red arrow), accompanied by adjacent bile duct dilatation.




2.1.3 Bullous pemphigoid

One week after surgery, the patient presented to our dermatology department with scattered skin lesions, before chemotherapy had been initiated and no other immunologic agents had been administered. The patient complained of scattered erythema and blisters on the trunk and extremities with itching for 3 days, and the lesions had been progressively increasing over the past 3 days. (Figure 3) The physical examination showed that Nikolsky’s sign was negative, and no mucosal involvement was observed throughout the body.

[image: Two panels labeled A and B show close-up views of skin conditions. Panel A features skin with multiple red, inflamed lesions. Panel B shows skin with darker pigmentation and fewer lesions. Both panels illustrate variations in skin texture and coloration.]
Figure 3 | Presentation of the patient’s lesions. (A) Pre-treatment lesions. (B) Post-treatment lesions.

Laboratory tests showed that the patient’s total IgE was 55.3 IU/mL (within normal range of 5–161 IU/mL) and the total number of eosinophils was 0.28*10^9/L (within normal range). Autoantibody panel showed Dsg-1 and Dsg-3 are negative, anti-BP180 antibody was >500.00 AU/mL (markedly elevated), and anti-BP230 antibody was within normal limits.

Pathological examination was performed on the edematous erythema area. Dermatopathologic biopsy showed the dermal-epidermal junction was edematous with lymphocytes, eosinophils and infiltration of lymphocytes and eosinophils. (Figure 4) Although no obvious subepidermal blisters were observed under the microscope, the above manifestations were consistent with those of the erythematous stage of BP. Combined with the above history, laboratory tests and pathologic findings, the diagnosis of bullous pemphigoid pemphigus was considered (17).

[image: Histological comparison of skin samples, showing epidermis and dermis layers. Panel A presents a wider view with a scale of 50 micrometers, while Panel B offers a closer look at cellular details with a scale of 20 micrometers. Both images display stained cell structures and tissue composition.]
Figure 4 | Histopathological examination of skin biopsy (hematoxylin-eosin staining). Subepidermal blister formation is observed, with lymphocytes and eosinophils within the blister cavity. The dermoepidermal junction exhibits edema and a mixed inflammatory infiltrate composed of lymphocytes and eosinophils. (A). Low-magnification view (×200). (B). High-magnification view (×400).





2.2 Therapy

The patient was initiated on subcutaneous dupilumab with an initial loading dose of 600 mg, followed by 300 mg administered every two weeks. A. Concurrent topical therapy included halobetasol cream (twice daily) applied to affected areas. Oral medications comprised minocycline hydrochloride capsules (100 mg twice daily). Dupilumab is a biological agent that can target the pathogenesis of BP. It can reduce the adverse reactions associated with cumulative exposure to corticosteroids and conventional immunosuppressants (1). Considering the patient’s tumor background and the fact that the patient’s BP was not particularly severe, oral corticosteroids were not given to the patient, and minocycline in combination with dupilumab was used instead (17).

After half a month of treatment, the patient’s rash improved significantly compared with before. (Figure 3) The erythema became darker, most of the blisters disappeared, the itching was significantly reduced, and there was no new rash.

At the time of the patient’s visit with BP, complete regrowth of hair had been achieved in the area of alopecia areata, which was before the initiation of dupilumab therapy for BP. Spontaneous hair regrowth occurred in all AA-affected regions without therapeutic intervention. However, all regenerated hairs were gray. And no emergence of new alopecic patches during follow-up. The patient was asked to follow the original program to continue treatment for one month and then return to the clinic.





3 Discussion

The coexistence of autoimmune dermatoses and malignancies presents a complex interplay of immune dysregulation, environmental triggers, and shared pathogenic mechanisms. This case report highlights the first documented instance of alopecia areata (AA) and bullous pemphigoid (BP) co-occurring in a patient with cholangiocarcinoma, independent of immunomodulatory therapies such as immune checkpoint inhibitors (ICIs). The underlying immunopathology likely involves overlapping Th1/Th17 and Th2-driven inflammatory pathways, granzyme B-mediated cytotoxicity, and postoperative immune reconstitution.

Bullous pemphigoid (BP), the most prevalent autoimmune bullous dermatosis (AIBD), is characterized by autoantibodies targeting BP180 and BP230 antigens, clinically presenting with tense bullae on the trunk/limbs, severe pruritus, and laboratory findings of eosinophilia. The association between malignancy and autoimmune diseases is well-established, with cancer patients exhibiting increased risks of paraneoplastic syndromes and immune-mediated comorbidities (18). Immune checkpoint inhibitors (ICIs), widely employed in treating solid malignancies, are recognized for inducing immune-related adverse events (irAEs), with cutaneous manifestations being the most prevalent following PD-1/CTLA-4 blockade. The pathogenesis of ICI-associated irAEs is primarily attributed to cytotoxic T-cell activation against self-antigens, triggering autoimmune reactions (19).

Notably, this patient was more susceptible to misdiagnosis as paraneoplastic pemphigus (PNP) than bullous pemphigoid (BP) due to their partial clinical overlap, as both conditions may present with vesicles, bullae, pruritus, and potential mucosal involvement (20). However, while PNP typically manifests with more prominent and severe mucosal lesions, this patient exhibited no mucosal involvement, making clinical differentiation challenging. The definitive distinction relies on serological and histopathological findings. Serologically, BP is characterized by autoantibodies against BP180 and BP230, whereas PNP demonstrates a broader autoantibody profile, often including elevated desmoglein antibodies, but in this case, the Dsg antibody was not elevated (21). Histopathologically, BP typically presents with subepidermal blistering and dermal eosinophilic infiltration, while PNP shows greater complexity, featuring subepidermal blisters combined with intraepidermal acantholysis, interface dermatitis, and keratinocyte necrosis (21, 22). The patient’s favorable response to dupilumab and minocycline combination therapy, along with an excellent prognosis, further supports the BP diagnosis, as PNP would likely have been more refractory with a poorer outcome. Although both BP and PNP occurring in cancer patients may represent paraneoplastic phenomena, PNP exhibits a well-defined and strong association with malignancy, whereas the relationship between BP and concurrent tumors remains weaker and more ambiguous, with neoplasms potentially acting as incidental or exacerbating factors rather than exhibiting the characteristic high prevalence seen in PNP.

A Japanese case report described an elderly male with intrahepatic cholangiocarcinoma who developed BP 24 days postoperatively after 9 months of neoadjuvant therapy (gemcitabine + cisplatin + durvalumab) (8). In stark contrast, our patient developed BP one week after surgery without prior exposure to ICIs or other immunomodulatory therapies. Our findings support a novel hypothesis of postoperative immune rebound, potentially involving tumor-derived immunomodulatory signals or surgical trauma-induced cytokine storms. A study has combed through the suppression of regulatory T cells (Tregs) function after transplant surgery (23). Based on this, it is reasonable to speculate whether cancer surgery also causes Treg cells dysfunction, which can lead to autoimmune skin diseases such as BP. Unfortunately, this patient did not undergo the examination of Treg cells and their related cytokines. Subsequent multi-sample testing can be conducted to further explore the pathogenesis.

A cross-sectional study by Xie D et al. investigating the epidemiology of alopecia in autoimmune bullous dermatoses (AIBD) revealed that over 70% of AIBD patients exhibited at least one subtype of hair loss, though no cases of concurrent BP and AA were documented (14). Notably, Someili A et al. reported a rare case of AA coexisting with BP triggered by DPP-4 inhibitor therapy (15). In contrast, our patient had no history of diabetes or exposure to such pharmacologic agents. Critically, our case highlights malignancy and surgical intervention as potential immunomodulatory triggers, with BP emerging one week postoperatively in the patient with preexisting AA and cholangiocarcinoma.

Alopecia areata (AA) arises from gene-environment interactions driving autoimmune-mediated patchy hair loss. The pathological nexus between AA and BP may reside in shared autoimmune mechanisms. Both disorders exhibit Th1/Th17-driven inflammation, marked by upregulated Th1/Th17 subsets, excessive IL-17/IL-23 secretion, and dysfunctional Treg cell regulation. Distinctively, BP demonstrates a Th2-polarized immune response against BP180/BP230, recruiting eosinophils to amplify inflammation (24). Intriguingly, emerging evidence implicates Th2 pathways in AA pathogenesis, with recent clinical trials evaluating Th2-targeted biologics (e.g., dupilumab) for AA management (25, 26), suggesting Th2 dysregulation as a potential immunobiological link between these entities. Furthermore, granzyme B, a serine protease with established causal roles in BP pathogenesis through epidermal detachment induction, has recently emerged as a diagnostic and prognostic biomarker in AA, highlighting its broader implications in autoimmune dermatoses (27). This shared granzyme B-mediated cytotoxicity may further bridge the immunopathological gap between BP and AA.

Regarding the therapeutic approach in this case, we employed a regimen combining oral minocycline with subcutaneous dupilumab, supplemented by topical corticosteroids and oral antihistamines. Minocycline, a tetracycline antibiotic, has been validated as a safe and effective agent for BP management. Dupilumab, a biologic targeting IL-4/IL-13 receptor blockade, selectively inhibits Th2-mediated immunity, exerting specific therapeutic effects on BP without systemic immunosuppression (1). This Th2-specific mechanism may explain the lack of improvement in AA, which is predominantly driven by Th1/Th17 pathways.

Complete yet depigmented hair regrowth may reflect melanocyte-targeting immunity in AA, wherein inflammatory cascades preferentially disrupt follicular melanogenesis despite hair cycle restoration. Notably, hair follicles in the anagen phase, characterized by active melanogenesis, demonstrate heightened susceptibility to autoimmune attack in alopecia areata (28, 29). During early hair regrowth, it has been proven that reduced melanoblast recruitment and aberrant melanin synthesis occur within regenerating follicles (30, 31). Recent comparative studies of AA and vitiligo further implicate melanocyte pathology from a stem cell biology perspective, suggesting shared disruptions in the follicular melanocyte unit and melanocyte stem cell niche maintenance despite distinct clinical phenotypes (32).

While prior reports have described cases of coexisting AA, BP, and malignancy, this represents the first instance not attributable to immunomodulatory drug exposure. This case underscores the necessity for heightened vigilance against autoimmune dermatoses in malignancy patients with preexisting autoimmune disorders, irrespective of immunotherapy use. However, there are inevitable shortcomings in this case report. Out of respect for the patient’s preference and to uphold patient-centered care principles, only a single tissue sample was obtained for histopathological examination without direct or indirect immunofluorescence testing, representing a diagnostic limitation in this case. Serial monitoring of BP antibody titers was not possible post-treatment due to the patient’s commitment to chemotherapy and their own assessment of significant clinical improvement rendering re-testing undesirable. More detailed longitudinal assessment of outcomes (including Treg analysis) and obtaining the patient’s perspective were limited by the patient’s personal circumstances and prioritization of oncological management following the significant improvement of skin disease. These limits our ability to correlate serologic responses with clinical responses and impede further exploration of the mechanisms underlying this case. Further mechanistic studies are warranted to elucidate the interplay between tumor biology, postoperative immune reconstitution, and autoimmune dermatologic cascades in this clinical trial.




4 Conclusion

This case presents the first documented coexistence of bullous pemphigoid (BP), intrahepatic cholangiocarcinoma and alopecia areata (AA) in a patient without prior immunomodulatory therapy, highlighting postoperative immune rebound as a potential trigger for autoimmune dermatoses. However, the specific immune mechanisms underlying the combination of these diseases are unknown.

Clinicians should maintain heightened vigilance for autoimmune dermatoses in cancer patients, particularly those with preexisting immune dysregulation. Future studies should delve into the immune mechanisms of the combination of the three diseases.





Data availability statement

The raw data supporting the conclusions of this article will be made available by the authors, without undue reservation.





Ethics statement

The studies involving humans were approved by Ethics Committee of China-Japan Friendship Hospital. The studies were conducted in accordance with the local legislation and institutional requirements. The participants provided their written informed consent to participate in this study. Written informed consent was obtained from the individual(s) for the publication of any potentially identifiable images or data included in this article.





Author contributions

SL: Conceptualization, Writing – original draft. YW: Writing – review & editing, Data curation. DY: Writing – review & editing.





Funding

The author(s) declare financial support was received for the research and/or publication of this article. National High Level Hospital Clinical Research Funding (No. 2023-NHLHCRF-YYPP-TS-06).





Conflict of interest

The authors declare that the research was conducted in the absence of any commercial or financial relationships that could be construed as a potential conflict of interest.





Generative AI statement

The author(s) declare that no Generative AI was used in the creation of this manuscript.

Any alternative text (alt text) provided alongside figures in this article has been generated by Frontiers with the support of artificial intelligence and reasonable efforts have been made to ensure accuracy, including review by the authors wherever possible. If you identify any issues, please contact us.





References

	 Powers CM, Thakker S, Gulati N, Talia J, Dubin D, Zone J, et al. Bullous pemphigoid: A practical approach to diagnosis and management in the modern era. J Am Acad Dermatol. (2025) 92(6):1337–50. Available online at: https://www.sciencedirect.com/science/article/pii/S0190962225001859., PMID: 39914667


	 Fang H, Li Q, Wang G. The role of T cells in pemphigus vulgaris and bullous pemphigoid. Autoimmun Rev. (2020) 19:102661. doi: 10.1016/j.autrev.2020.102661, PMID: 32942041


	 Liu L, Li Y, Li B. Interactions between cancer cells and tumor-associated macrophages in tumor microenvironment. Biochim Biophys Acta Rev Cancer. (2025) 1880(3):189344. doi: 10.1016/j.bbcan.2025.189344, PMID: 40345263


	 Atzmony L, Mimouni I, Reiter O, Leshem YA, Taha O, Gdalevich M, et al. Association of bullous pemphigoid with Malignancy: A systematic review and meta-analysis. J Am Acad Dermatol. (2017) 77:691–9. doi: 10.1016/j.jaad.2017.05.006, PMID: 28645646


	 Asdourian MS, Shah N, Jacoby TV, Reynolds KL, Chen ST. Association of bullous pemphigoid with immune checkpoint inhibitor therapy in patients with cancer: A systematic review. JAMA Dermatol. (2022) 158:933–41. doi: 10.1001/jamadermatol.2022.1624, PMID: 35612829


	 Siegel J, Totonchy M, Damsky W, Berk-Krauss J, Castiglione F, Sznol M, et al. Bullous disorders associated with anti–PD-1 and anti–PD-L1 therapy: A retrospective analysis evaluating the clinical and histopathologic features, frequency, and impact on cancer therapy. J Am Acad Dermatol. (2018) 79:1081–8. doi: 10.1016/j.jaad.2018.07.008, PMID: 30025829


	 Kawsar A, Edwards C, Patel P, Heywood RM, Gupta A, Mann J, et al. Checkpoint inhibitor-associated bullous cutaneous immune-related adverse events: a multicentre observational study. Br J Dermatol. (2022) 187:981–7. doi: 10.1111/bjd.21836, PMID: 35976170


	 Hata T, Yasuyama A, Hara T, Okano M, Takayama O, Kim Y, et al. A case of bullous pemphigoid after combined chemotherapy of durvalumab, gemcitabine and cisplatin for intrahepatic cholangiocarcinoma. Gan To Kagaku Ryoho. (2025) 52:170–2.


	 Šutić Udović I, Hlača N, Massari LP, Brajac I, Kaštelan M, Vičić M. Deciphering the complex immunopathogenesis of alopecia areata. Int J Mol Sci. (2024) 25:5652. doi: 10.3390/ijms25115652, PMID: 38891839


	 Guo HW, Ye Z-M, Chen S-Q, McElwee KJ. Innovative strategies for the discovery of new drugs against alopecia areata: taking aim at the immune system. Expert Opin Drug Discov. (2024) 19:1321–38. doi: 10.1080/17460441.2024.2409660, PMID: 39360759


	 Ly S, Manjaly P, Kamal K, Shields A, Wafae B, Afzal N, et al. Comorbid conditions associated with alopecia areata: A systematic review and meta-analysis. Am J Clin Dermatol. (2023) 24:875–93. doi: 10.1007/s40257-023-00805-4, PMID: 37464249


	 Jung JM, Yang HJ, Lee WJ, Won CH, Lee MW, Chang SE. Association between psoriasis and alopecia areata: A systematic review and meta-analysis. J Dermatol. (2022) 49:912–5. doi: 10.1111/1346-8138.16420, PMID: 35510645


	 Lee S, Lee H, Lee CH, Lee WS. Comorbidities in alopecia areata: A systematic review and meta-analysis. J Am Acad Dermatol. (2019) 80:466–77. doi: 10.1016/j.jaad.2018.07.013, PMID: 30031145


	 Xie D, Bilgic A, Abu Alrub N, Dicle Ö, Murrell DF. Clinical manifestations of alopecia in autoimmune blistering diseases: A cross-sectional study. JAAD Int. (2023) 10:6–13. doi: 10.1016/j.jdin.2022.08.025, PMID: 36387063


	 Someili A, Azzam K, Hilal MA. Linagliptin-associated alopecia and bullous pemphigoid. Eur J Case Rep Intern Med. (2019) 6:001207. doi: 10.12890/2019_001207, PMID: 31583211


	 Puiu T, Reimer D, Sokumbi O. Rituximab-induced alopecia universalis in a patient with bullous pemphigoid. JDDonline - J Drugs Dermatol. (2022) 21:894–5. doi: 10.36849/JDD.6690, PMID: 35946979


	 Borradori L, Van Beek N, Feliciani C, Tedbirt B, Antiga E, Bergman R, et al. Updated S2 K guidelines for the management of bullous pemphigoid initiated by the European Academy of Dermatology and Venereology (EADV). J Eur Acad Dermatol Venereol. (2022) 36:1689–704. doi: 10.1111/jdv.18220, PMID: 35766904


	 Giat E, Ehrenfeld M, Shoenfeld Y. Cancer and autoimmune diseases. Autoimmun Rev. (2017) 16:1049–57. doi: 10.1016/j.autrev.2017.07.022, PMID: 28778707


	 Muntyanu A, Netchiporouk E, Gerstein W, Gniadecki R, Litvinov IV. Cutaneous immune-related adverse events (irAEs) to immune checkpoint inhibitors: A dermatology perspective on management. J Cutan Med Surg. (2021) 25:59–76. doi: 10.1177/1203475420943260, PMID: 32746624


	 Feng X, Zheng H, Wang M, Wang Y, Zhou X, Zhang X, et al. Autoimmune bullous diseases: pathogenesis and clinical management. Mol Biomed. (2025) 6:30. doi: 10.1186/s43556-025-00272-9, PMID: 40372624


	 Kartan S, Shi VY, Clark AK, Chan LS. Paraneoplastic pemphigus and autoimmune blistering diseases associated with neoplasm: characteristics, diagnosis, associated neoplasms, proposed pathogenesis, treatment. Am J Clin Dermatol. (2017) 18:105–26. doi: 10.1007/s40257-016-0235-z, PMID: 27878477


	 Kershenovich R, Hodak E, Mimouni D. Diagnosis and classification of pemphigus and bullous pemphigoid. Autoimmun Rev. (2014) 13:477–81. doi: 10.1016/j.autrev.2014.01.011, PMID: 24424192


	 Ikegawa S, Matsuoka Ki. Harnessing treg homeostasis to optimize posttransplant immunity: current concepts and future perspectives. Front Immunol. (2021) 12:713358/full. doi: 10.3389/fimmu.2021.713358/full, PMID: 34526990


	 Orzan OA, Tutunaru CV, Ianoşi SL. Understanding the intricate pathophysiology of psoriasis and related skin disorders. Int J Mol Sci. (2025) 26:749. doi: 10.3390/ijms26020749, PMID: 39859462


	 Huang J, Jian J, Li T, Li M, Luo K, Deng S, et al. Dupliumab therapy for alopecia areata: a case series and review of the literature. J Dermatol Treat. (2024) 35:2312245. doi: 10.1080/09546634.2024.2312245, PMID: 38342501


	 Starace M, Cedirian S, Quadrelli F, Pampaloni F, Brunetti T, Chessa MA, et al. Dupilumab and alopecia areata: A possible combined or disturbance therapy? A review of the literature. Dermatol Pract Concept. (2024) 14:e2024270. doi: 10.5826/dpc.1404a270, PMID: 39652913


	 Gleave A, Granville DJ. Granzyme B in autoimmune skin disease. Biomolecules. (2023) 13:388. doi: 10.3390/biom13020388, PMID: 36830757


	 Messenger AG, Slaters DN, Bleehen SS. Alopecia areata: alterations in the hair growth cycle and correlation with the follicular pathology. Br J Dermatol. (1986) 114:337–47. doi: 10.1111/j.1365-2133.1986.tb02825.x, PMID: 3954954


	 Messenger A g., Bleehen SS. Alopecia areata: light and electron microscopic pathology of the regrowing white hair. Br J Dermatol. (1984) 110:155–62. doi: 10.1111/j.1365-2133.1984.tb07461.x, PMID: 6696834


	 Tobin DJ, Fenton DA, Kendall MD. Ultrastructural observations on the hair bulb melanocytes and melanosomes in acute alopecia areata. J Invest Dermatol. (1990) 94:803–7. doi: 10.1111/1523-1747.ep12874660, PMID: 2355182


	 Madani S, Shapiro J. Alopecia areata update. J Am Acad Dermatol. (2000) 42:549–66. doi: 10.1067/mjd.2000.103909, PMID: 10727299


	 Y Hl, Y Y, P E. Hair regrowth in alopecia areata and re-pigmentation in vitiligo in response to treatment: Commonalities and differences. J Eur Acad Dermatol Venereol: JEADV. (2025) 39(3):498–511. doi: 10.1111/jdv.20311, PMID: 39258892







Publisher’s note: All claims expressed in this article are solely those of the authors and do not necessarily represent those of their affiliated organizations, or those of the publisher, the editors and the reviewers. Any product that may be evaluated in this article, or claim that may be made by its manufacturer, is not guaranteed or endorsed by the publisher.

Copyright © 2025 Li, Wang and Yang. This is an open-access article distributed under the terms of the Creative Commons Attribution License (CC BY). The use, distribution or reproduction in other forums is permitted, provided the original author(s) and the copyright owner(s) are credited and that the original publication in this journal is cited, in accordance with accepted academic practice. No use, distribution or reproduction is permitted which does not comply with these terms.


OEBPS/Images/fimmu-16-1650253-g001.jpg





OEBPS/Images/fimmu-16-1650253-g004.jpg





OEBPS/Images/cover.jpg
’ frontiers | Frontiersin Immunology

Coexistence of bullous pemphigoid,
intrahepatic cholangiocarcinoma,
and alopecia areata: a case report
of multifactorial autoimmunity
in a surgical context





OEBPS/Images/fimmu-16-1650253-g003.jpg





OEBPS/Images/fimmu-16-1650253-g002.jpg





OEBPS/Images/crossmark.jpg
©

2

i

|





