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Autoimmune bullous diseases (AIBDs), presenting cutaneous and/or mucosal bullous lesions, are classified into pemphigus and pemphigoid diseases. A longtime observation for complicated AIBD cases is rarely reported. In this study, serum samples of one AIBD patient were collected at seven different time points during the disease course including a relapse, which were examined by our conventional and newly developed methods for the detection of autoantibodies. Interestingly, we found changes of both the presence and the titers of various autoantibodies in accordance with the changes of clinical features during the whole disease course, which indicated that the patient started as bullous pemphigoid and relapsed as concurrence of bullous pemphigoid and mucosal-dominant-type pemphigus vulgaris.
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Introduction

Autoimmune bullous diseases (AIBDs) clinically show mucocutaneous lesions and are classified into pemphigus and pemphigoid diseases (1). Two major pemphigus diseases are pemphigus vulgaris showing antibodies to desmoglein (Dsg) 3 and/or Dsg1 and pemphigus foliaceus showing anti-Dsg1 autoantibodies (2). Pemphigus vulgaris with only anti-Dsg3 autoantibodies is defined as mucosal-dominant-type pemphigus vulgaris, while pemphigus vulgaris with both mucosal and cutaneous lesions is diagnosed as mucocutaneous-type pemphigus vulgaris (3). Pemphigoid diseases are classified into various subtypes according to the clinical features and differences of autoantibodies (4). Bullous pemphigoid, the most common pemphigoid subtype, shows autoantibodies against BP180 and/or BP230 and presents mainly cutaneous lesions (5).

Increasing diversity of autoantibodies is usually explained by “B-cell epitope spreading” which is an antigen-driven process and leads to diversification of the epitopes recognized by the immune system and thus to maturation of the humoral response (6). Epitope spreading has been reported in various AIBDs (7, 8).



Case Description

A 61-year-old female patient, presenting with widely distributed skin lesions, was diagnosed as bullous pemphigoid based on histopathological findings of subepidermal blister and infiltration of lymphocytes and eosinophils and linear IgG and C3 depositions in the basement membrane zone (BMZ) in direct immunofluorescence. This case showed a recurrence with mucocutaneous lesions 270 days later. Details for changes of clinical features at various time points, including a relapse at day 270, as well as changes of steroid doses used, are shown in Table 1 and Table S1.


Table 1 | Clinical features of the patient during the disease course.



The serum samples of this patient were collected at seven different time points during the disease course for our autoantibody analyses with various conventional and newly developed methods. This study was performed according to the Declaration of Helsinki and approved by the Ethics Committee of Dermatology Hospital of Jiangxi Province. Informed consent of this patient was obtained.

By indirect immunofluorescence using normal human skin (IIF), positive IgG reactivity with BMZ was found in sera at days 0, 7, 55, 270, and 279 and that with keratinocyte surfaces at the lowermost epidermis at days 270 and 279 (Figure 1A). By indirect immunofluorescence using salt-split skin (ssIIF), positive IgG reactivities with the epidermal side of the split skin and with cell surfaces in the lowermost epidermis were found in a similar manner to those found in IIF (Figure 1B). The findings in IIF and ssIIF at days 270 and 279 were almost the same, and therefore, the results at day 270 are not shown in Figures 1A, B.




Figure 1 | Detection of IgG autoantibodies by various methods. (A) The results of indirect immunofluorescence (IIF) for the seven patient sera collected at indicated days. (B) The results of indirect immunofluorescence using salt-split skin (ssIIF) for the seven patient sera collected at indicated days. The IIF and ssIIF results of day 270 were similar to those of day 279 and therefore not shown. In both IIF and ssIIF, staining to cytoplasm but not to cell surfaces in the lower epidermis was seen at days 105 and 120, while clear cell surface staining in the lower epidermis was found only at days 270 and 279. Reactivity with BMZ was also negative at days 105 and 120 in both IIF and ssIIF. The upper, middle and lower images (from left to right) are days 0 and 7, 55 and 105, and 120 and 279, respectively. (C) The results of immunoblotting of normal human epidermal extract for the seven patient sera. The sera of pemphigus foliaceus and bullous pemphigoid patients were used as positive controls to indicate the protein bands for BP230, BP180, Dsg1, and the 97-kDa LAD-1, a truncated form of BP180. None of the seven patient sera reacted with intact BP180 and Dsg3. (D) The results of ELISAs using various recombinant proteins and peptides. Dot line indicates cutoff value. (E) Summary of the reactivity with major peptides and recombinant protein of the patient sera during the disease course.



By immunoblotting of normal human epidermal extract, BP230, Dsg1, and the 97-kDa LAD-1, a truncated form of BP180, were detected in all seven sera (Figure 1C).

Next, we performed ELISAs using various recombinant proteins (RPs) and peptides. ELISA kits (MBL, Nagoya, Japan) of BP180 NC16a domain, BP230, Dsg1, and Dsg3 were performed according to the instructions.

Autoantigen peptides were designed as reported previously (9), including 29 peptides covering full-length BP180, 20 peptides covering full-length Dsg3, and 25 peptides covering full-length Dsg1. Detailed information for peptides used is shown in Table 2. ELISAs with these peptides were performed as described previously (9).


Table 2 | Information of peptides used in this study.



The changes of titers of autoantibodies to BP230 RP, BP180 NC16a domain RP, and Dsg1 peptide LQ144 (intracellular domain, ICD) matched well to the disease course of this patient, while the changes of titers of autoantibodies to BP180 peptide LQ66 (ICD) and Dsg3 peptide LQ123 (extracellular domain, ECD) did not correlate with the disease course (Figure 1D). The changes of titers of autoantibodies to Dsg1 RP (ECD), Dsg3 RP (ECD), and Dsg3 peptide LQ133 (ECD) reflected the disease relapse (Figure 1D). Autoantibodies against Dsg3 peptide LQ133 (ECD) became positive after relapse probably via epitope spreading (Figure 1E).

Other tests, which are routinely used in our laboratory for the detection of other known AIBD autoantibodies (9–15), showed negative results for all the seven sera.

Concerning the therapies, at disease occurrence (day 0), methylprednisolone 30 mg/day was administrated, and then the dose was gradually reduced to 12 mg/day at day 120 with disease improvement (Table 1). However, the patient by herself stopped the methylprednisolone administration at day 150. At day 270, the disease relapsed, and the patient restarted methylprednisolone 40 mg/day (Table 1). At day 279, the methylprednisolone dose was decreased to 38 mg/day and then no new lesions appeared either on the skin or in the oral cavity (Table 1).



Discussion

From the points of both clinical and immunological views, this case was considered to start as bullous pemphigoid because of IgG reactivity with BMZ and higher titers of autoantibodies against BP180 and BP230 and to relapse as concurrence of bullous pemphigoid and mucosal-dominant-type pemphigus vulgaris, because of IgG reactivity with cell surfaces in the lowermost epidermis (localization of Dsg3), increased titers of autoantibodies against Dsg3, and newly appeared oral mucosal lesions at relapse.

It is known that there is a subgroup of bullous pemphigoid patients who present with not only cutaneous lesions but also mucosal lesions, with oral mucosa, the most frequently affected mucosa (16–18). Oral mucosal lesions were considered to be related with anti-BP180 antibodies in bullous pemphigoid (16). In our patient, oral lesions only appeared after relapse, and BP180 epitopes recognized by serum autoantibodies were not changed at relapse, suggesting that autoantibodies against BP180 might not cause the newly appeared oral lesions after relapse. Autoantibody to Dsg3 peptide LQ133 (ECD) might contribute to the oral lesions because its titers raised at relapse. Although the reactivity with Dsg1 peptide LQ144 (ICD) also increased at relapse, its significance is currently unknown. Therefore, in our patient, pathogenic autoantigens were considered as BP180 NC16a domain at occurrence and BP180 NC16a domain and Dsg3 ECD at relapse. The results of this study also imply that detailed studies for autoantibodies are necessary in bullous pemphigoid patients with mucosal lesions.

In bullous pemphigoid, serum anti-BP180 antibody titers are related to disease activity and are useful for the evaluation of disease severity and the effectiveness of treatments (19, 20). However, this conclusion was mainly drawn from the results of studies of patients examined only at one time point, but not of patients examined at multiple time points. In our case, in which we examined the sera at several time points, anti-BP180 NC16a antibody titers decreased clearly with steroid treatment and corresponded well with disease progression, with increase at relapse and decrease after the second steroid treatment, supporting that serum anti-BP180 antibodies could reflect disease severity and the effectiveness of treatments. Anti-BP230 antibodies in our patient also reflected disease severity and the effectiveness of treatments, although previous studies reported that anti-BP230 antibody titers do not correlate with disease severity (19). In addition, the titers of anti-BP180 peptide LQ66 (ICD) did not correlate with disease progression in our patient. Similarly, the titers of autoantibodies to Dsg1 RP (ECD), Dsg3 RP (ECD), and Dsg3 peptide LQ133 (ECD), but not Dsg3 peptide LQ123 (ECD), reflected the disease relapse. These complex results in our study suggest that further evaluation of the relationship between autoantibodies and disease severity is necessary.

There are reports of patients developing both pemphigus and bullous pemphigoid. Some patients shift from one disease to another, as seen in our case, and others present dual serologic evidence (21–23). Epitope spreading was considered to be involved in these cases (7, 8, 21). In our patient, autoantibodies against Dsg3 peptide LQ133 (ECD) became clearly positive at relapse. Therefore, the autoantibodies against Dsg3 peptide LQ133 might be produced by epitope spreading.

The first methylprednisolone administration at 30 mg/day gradually decreased due to good treatment outcome. Although sudden withdrawal of methylprednisolone led to the disease relapse with more complicated situation, i.e., concurrence of bullous pemphigoid and mucosal-dominant pemphigus vulgaris, readministration of methylprednisolone at 40 mg/day was also effective.

For complicated AIBD cases, commercially available ELISAs may not be enough, and precise understanding of their pathogenicity needs more sophisticated tests, including the ELISAs of autoantigen peptides used in this study.
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Autoantigens Peptide name Amino acid sequences Starting amino acid position ECD or ICD

BP180 LQ66 KTVSTKGKTTTADIC 411 ICD
Dsg1 LQ144 CGAPRSAAGFEPVPE 575 ICD
Dsg3 LQ123 CSPGTRYGRPHSGRL 603 ECD
Dsg3 LQ133 CNVREGIAFRPASKT 376 ECD

Dsg1, desmoglein 1; Dsg3, desmoglein 3; ECD, extracellular domain; ICD, intracellular domain.





