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Background

Recently, we published an article retrospectively summarizing the results in 55 anti-laminin 332 (LM332)-type mucous membrane pemphigoid (MMP) cases examined at Kurume University, which were diagnosed by strict inclusion criteria, including positive reactivity in direct immunofluorescence and absence of antibodies to non-LM332 autoantigens. However, indirect immunofluorescence using 1M-NaCl-split normal human skin (ssIIF) is also valuable for diagnosis of anti-LM332-type MMP.



Methods

In this second study, we selected 133 anti-LM332-type MMP cases, which were diagnosed by our different inclusion criteria: (i) immunoglobulin G (IgG) deposition to basement membrane zone (BMZ) by direct immunofluorescence or IgG reactivity with dermal side of split skin by ssIIF, (ii) positivity for at least one of the three subunits of LM332 by immunoblotting of purified human LM332, and (iii) the presence of mucosal lesions. Clinical, histopathological, and immunological findings were summarized and analyzed statistically. Although these cases included the 55 previous cases, the more detailed study for larger scale of patients was conducted for further characterization.



Results

Clinically, among the 133 patients, 89% and 43% patients had oral and ocular mucosal lesions, respectively, 71% had cutaneous lesions, and 17% had associated malignancies. Histopathologically, 93% patients showed subepidermal blisters. The sensitivities of ssIIF and direct immunofluorescence are similar but are significantly higher than indirect immunofluorescence using non-split human skin (both p < 0.001). In immunoblotting of purified LM332, patient IgG antibodies most frequently reacted with LMγ2 subunit (58%), followed by LMα3 (49%) and LMβ3 (36%). Thirty-four percent patients recognized additional non-LM332 autoantigens. Statistical analysis revealed that autoantibodies against non-LM332 autoantigens might stimulate the production of anti-LMγ2 antibodies.



Conclusions

This retrospective study further characterized in more detail the clinical and immunological features of 133 cases of anti-LM332-type MMP, in which the new diagnostic criteria without positive direct immunofluorescence reactivity were useful for the diagnosis. Higher frequency with anti-LMγ2 antibodies suggested more significant pathogenic role of this subunit. Additional autoantibodies to non-LM332 autoantigens detected in one-third of the patients may contribute to complexity in anti-LM332-type MMP, including the induction of anti-LMγ2 antibodies.
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Introduction

Basal keratinocytes adhere to connective tissue at basement membrane zone (BMZ) of the epidermis (1). The interaction between keratinocytes and extracellular matrix proteins regulates many cellular behaviors, including cell adhesion, migration, proliferation, differentiation, and apoptosis (2). Laminins (LMs) are major extracellular matrices at BMZ. LMs are heterotrimeric glycoproteins consisting of three subunits, which are covalently linked by disulfide bonds, and are composed of many isoforms (1).

Laminin 332 (LM332) (previously called as epiligrin and laminin 5) is the most important LM isoform for the skin integrity (1) and is composed of α3, β3, and γ2 subunits (3). LM332 is a ligand of integrin α6β4, which is a major transmembrane component at hemidesmosome, a cell–matrix junction at BMZ (4). LM332 also adheres to integrin α3β1, which locates at focal adhesion, another adhesion device (4). LM332 is a target protein both in hereditary disease, i.e., Herlitz or non-Herlitz types of junctional epidermolysis bullosa, and in autoimmune disease, i.e., anti-LM332-type mucous membrane pemphigoid (MMP) (abbreviated as LM332-MMP in the present study) (4).

MMP (previously called as cicatricial pemphigoid) is a heterogeneous subepidermal autoimmune bullous skin disease (AIBD), which affects mainly various mucous membranes and occasionally skin (5–7). Although oral mucosa is most commonly affected, ocular, nasal, pharyngeal, laryngeal, esophageal, and genital mucosae are also involved (6). The clinical course and prognosis of MMP are affected by the specific autoantigen targeted, the titer and bioactivity profile of corresponding autoantibodies, and the specific mucosal sites of disease activity (8).

In MMP, direct immunofluorescence (DIF) and indirect immunofluorescence (IIF) tests show in vivo bound and circulating anti-BMZ autoantibodies of immunoglobulin G (IgG) and/or IgA subclasses, and various biochemical analyses detect a number of autoantigens (5). MMP is subdivided into two major types: anti-BP180-type MMP (BP180-MMP) and LM332-MMP. Approximately 90% and 10% of reported MMP cases are the former and the latter, respectively (1).

BP180-MMP patient show IgG and/or IgA autoantibodies reactive mainly with BP180 C-terminal domain, although LAD-1, soluble BP180 ectodomain, and BP180 NC16a domain are also occasionally recognized (5, 6). In contrast, LM332-MMP patients have IgG antibodies reactive with the 165 and 145 kDa LMα3 subunits, the 140 kDa LMβ3 subunit, and the 105 kDa LMγ2 subunit in immunoblotting (IB) of purified human LM332 (3). Recently, an IIF using recombinant LM332 was also developed for the detection of autoantibodies against LM332 in MMP sera (9).

Recent studies showed that LM332-MMP patients had an increased relative risk of cancer (7, 10, 11). However, the significance of these results is still obscure because of a limited number of patients with LM332-MMP.

Recently, we have reported a retrospective study of the clinical and immunological findings summarized for 55 LM332-MMP cases, which were diagnosed with very strict inclusion criteria, including positive DIF and the absence of other autoantigens (12). This study indicated that IIF using 1M-NaCl-split normal human skin (ssIIF) is also valuable for the diagnosis of LM332-MMP (12).

As the second version to the previous study (12), in the present study, using new inclusion criteria with positive ssIIF and concurrence of other autoantigens, we selected 133 cases of LM332-MMP from our large AIBD cohort at Kurume University, which included the 55 previous cases. Then, we further assessed in more detail both clinical features and immunological findings in the 133 cases, and extensive statistical analyses were also performed, which suggested that the new criteria are useful for the diagnosis of LM332-MMP.



Materials and Methods


Patients and the Information for the Clinical Features

As one of the centers for diagnosis of AIBDs in Japan, we have collected sera and information for 4,547 patients with various AIBDs, which were sent for our tests from other institutes for 14 years (2001–2014). Diagnosis of LM332-MMP was made based on our new inclusion criteria: (i) IgG deposition to BMZ by DIF or IgG reactivity with dermal side of split skin by ssIIF, (ii) positivity for at least one of the three subunits of LM332 by IB of purified human LM332, and (iii) the presence of mucosal lesions.

The information, including age, gender, medical history, and clinical features for mucocutaneous lesions, was obtained from consulting letters sent from other institutes. In addition to oral and ocular mucosal lesions, we collected information for lesions on nasal, pharyngeal, laryngeal, esophageal, and genital mucosae. Furthermore, to evaluate the severities of LM332-MMP, “oral score” (0–5) was calculated by the numbers of involved parts on oral mucosae (i.e., lip, tongue, cheek, gingiva and palate), and “mucosal score” (0–7) was calculated by the number of involved mucosae (i.e., oral, ocular, nasal, pharyngeal, laryngeal, esophageal, and genital mucosae), as we previously reported (12).

However, for some patients, information for clinical and histopathological features could not be obtained from the consulting letters. In addition, results of some serological tests could not be obtained, mainly because of the shortage of sera due to large and long-lasting nature of the present study. Therefore, assessments of most parameters were performed only for patients in whom the information of the parameters was available. This study was performed following the guidelines of Kurume University School of Medicine and Declaration of Helsinki Principles and was approved by the ethics committee of Kurume University School of Medicine.



IF Assays

We performed DIF using biopsy specimens from patients for depositions of IgG, IgA, IgM, and C3 to epidermal BMZ. For the diagnosis of MMP, we routinely performed two IIF assays including IIF using normal human skin and ssIIF (13–17). Normal human skin was obtained from our hospital. Both IgG and IgA autoantibodies were examined by the IIF assays. The representative result of ssIIF for a LM332-MMP case is shown in Figure 1A. In the result description, “DIF-not detected (ND)” indicates that DIF was not done, and therefore, the result of DIF was unknown; “DIF-” indicates that DIF was done, and the result was negative.




Figure 1 | The representative figures of serological methods to detect autoantibodies in LM332-MMP. (A) Immunofluorescence using 1M-NaCl-split human skin (ssIIF) showing IgG reactivity with dermal side of the split by a LM332-MMP serum. (B) The results of immunoblotting (IB) of purified human LM332. The positive control serum (lane 1) and eight LM332-MMP sera (lanes 3–10 for cases 1–8) reacted with the three subunits of laminin-332 with various patterns, while normal control serum (lane 2) showed negative reactivity. Specifically, positive control and case 1 reacted with all the three subunits, 165 kDa and 145 kDa LMα3, 140 kDa LMβ3, and 105 kDa LMγ2 of LM332; cases 2, 3, 5, and 6 reacted with both LMα3 and LMγ2; case 4 reacted only with LMα3; and cases 7 and 8 reacted only with LMγ2.





IB

IB using normal human epidermal [for BP180, BP230, desmoglein 1 (Dsg1), Dsg3, envoplakin, and periplakin] and dermal extracts (for LMγ1 and collagen VII), recombinant proteins (RPs) of NC16a and C-terminal domains of BP180, concentrated culture medium of HaCaT cells, and purified human LM332 as substrates was performed as described previously (13–17). The representative results for IB of purified LM332 are shown in Figure 1B. “LM332 score” (1–3) was calculated by the numbers of LM332 subunits (i.e., α3, β3, and γ2 subunits) recognized by patient sera, as reported previously (12).



ELISAs

Four commercially available ELISAs for BP180 (18), BP230 (18), Dsg1) (19), and Dsg3 (19) (MBL, Nagoya, Japan) were performed according to the protocols provided by the supplier.



Statistical Analysis

We compared differences among various clinical parameters and immunological results with chi-square test, Fisher exact test, Mann–Whitney rank-sum test, Student’s t-test, and Pearson’s correlation by SigmaPlot 12.0 soft (Hulinks, Inc., Tokyo, Japan). p values <0.05 were considered as statistically significant.




Results


Diagnoses and Grouping

From the cohort of 4,547 AIBD patients, by our inclusion criteria, we diagnosed 133 patients as LM332-MMP. In the 133 cases, 55 patients (41%) showing positive IgG deposition of BMZ in DIF and exclusive reactivity with LM332, whose clinical and immunological findings had been summarized in the previously published paper (10), were defined as DIF+/LM332 group in the present study. According to the results of DIF for IgG deposition to BMZ and ssIIF for IgG reactivity with skin dermal side, the 133 cases were divided into four groups as “DIF+/ssIIF+,” “DIF+/ssIIF-,” “DIF-/ssIIF+,” and “DIF-not detected (ND)/ssIIF+”. According to the results of IIF using normal human skin for IgG reactivity to BMZ, the 133 cases were divided into two groups as “IIF+” and “IIF−”, excluding 3 cases without IIF results.

According to the autoantigens detected, the 133 cases were also divided into two groups as “sole LM332,” which reacted only with LM332, and “multiple-antigens (Ags),” which reacted with LM332 and other antigen(s).



The Results of All the 133 LM332-MMP Patients

The 133 LM332-MMP patients consisted of 66 male and 58 female, although gender was unknown in 9 patients. The average age of patients with information for age was 66.45 years (male, 68.03 years and female, 64.60 years).

Clinically, all the 133 patients had mucosal lesions including oral (89%), ocular (43%), pharyngeal (19%), laryngeal (15%), genital (11%), nasal (6%), and esophageal (3%) lesions. A more detailed information on oral and ocular lesions is shown in Table 1. The average oral and mucosal scores of these 133 patients were 1.53 (SD, 0.90) and 1.88 (SD, 1.04), respectively.


Table 1 | Clinical and immunological findings in 133 patients with anti-laminin (LM) 332-type mucous membrane pemphigoid (MMP).



In the 133 patients, 71% had cutaneous lesions with blisters as the major symptom (Table 1). In addition, 17% patients had associated malignancies with lung cancer as the most frequent one (Table 1). For various immunofluorescence detection methods, the positive rates of DIF for IgG deposition to BMZ, DIF for C3 deposition to BMZ, IIF of normal skin for IgG reactivity to BMZ, and ssIIF for IgG reactivity with dermal side were 88%, 77%, 56%, and 87%, respectively. The sensitivities of DIF for IgG deposition to BMZ and ssIIF for IgG reactivity with dermal side were similar but were significantly higher than that of DIF for C3 deposition to BMZ (both p < 0.05) and that of IIF of normal skin for IgG reactivity to BMZ (both p < 0.001). The sensitivity of DIF for C3 deposition to BMZ was also significantly higher than that of IIF of normal skin for IgG reactivity to BMZ (p < 0.05). By IB of purified LM332, the positive rates of reactivity with the 165-kDa LMα3, 145-kDa LMα3, LMβ3, and LMγ2 were 49%, 45%, 36%, and 58%, respectively. These results indicated that autoantibodies in the sera of our cohort of LM332-MMP patients most frequently reacted with LMγ2 subunit of LM332.

Histopathologically, among the 87 LM332-MMP patients available for pathological reports, 81 (93%) cases showed subepidermal blisters, with inflammatory infiltrations of eosinophils (31%), neutrophils (21%), and lymphocytes (18%) (Table 2).


Table 2 | Histopathological findings in the 133 patients with anti-laminin (LM) 332-type mucous membrane pemphigoid (MMP).



Because of the lack of detailed information for the treatments in most cases, we could not analyze the treatments.

Statistically, no clinical parameters were found to be correlated with autoantibodies against any subunits of LM332, suggesting that autoantibodies against each subunit of LM332 contribute similarly to clinical and pathological features of LM332-MMP.



The Results of “DIF+/ssIIF+,” “DIF+/ssIIF− “DIF−/ssIIF+,” and “DIF-ND/ssIIF+” Groups

According to the results of DIF for IgG deposition to BMZ and ssIIF for IgG reactivity with dermal side, the 133 cases were divided into four groups including “DIF+/ssIIF+” (69 cases), “DIF+/ssIIF−” (17 cases), “DIF−/ssIIF+” (12 cases), and “DIF-ND/ssIIF+” (35 cases).

DIF+/ssIIF+ group showed oral lesion (90%), ocular lesion (45%), cutaneous lesion (78%), associated malignancies (17%), and positive reactivities of DIF for IgG deposition to BMZ (100%), DIF for C3 deposition to BMZ (88%), IIF of normal skin for IgG reactivity to BMZ (68%), ssIIF for IgG reactivity with dermal side (100%), and IB for the 165-kDa LMα3 (54%), the 145-kDa LMα3 (52%), LMβ3 (35%), and LMγ2 (59%) (Table 1). Histopathologically, among the 47 LM332-MMP patients available for pathological reports, 45 (96%) cases showed subepidermal blisters, with inflammatory infiltrations of eosinophils (34%), neutrophils (30%), and lymphocytes (26%) (Table 2).

The clinical, immunological, and histopathological features of DIF+/ssIIF−, DIF−/ssIIF+, and DIF(ND)/ssIIF+ groups are also summarized and shown in Tables 1 and 2.



The Results of “IIF+” and “IIF−” Groups

According to the results of IIF using normal skin for IgG reactivity to BMZ, the 133 cases were divided into two groups as “IIF+” (73 cases) and “IIF−” (57 cases), excluding 3 cases without IIF results.

The IIF+ group showed oral lesion (89%), ocular lesion (53%), cutaneous lesion (78%), associated malignancies (16%), and positive reactivities of DIF for IgG deposition to BMZ (88%), DIF for C3 deposition to BMZ (83%), IIF of normal skin for IgG reactivity to BMZ (100%), ssIIF for IgG reactivity with dermal side (93%), and IB for the 165-kDa LMα3 (51%), the 145-kDa LMα3 (48%), LMβ3 (38%), and LMγ2 (60%) (Table 1). Histopathologically, among the 50 LM332-MMP patients available for pathological reports, 47 (94%) cases showed subepidermal blisters, with inflammatory infiltrations of eosinophils (38%), neutrophils (18%), and lymphocytes (14%) (Table 2).

The clinical, immunological, and histopathological features of IIF- group are also summarized and shown in Tables 1 and 2.



The Results of “Sole LM332” Group and “Multiple-Ags” Group

According to the autoantigens detected, the 133 cases were divided into two groups as “sole LM332” (88 cases) and “multiple-Ags” (45 cases).

Sole LM332 group showed oral lesion (90%), ocular lesion (45%), cutaneous lesion (70%), associated malignancies (14%), and positive reactivities of DIF for IgG deposition to BMZ (91%), DIF for C3 deposition to BMZ (74%), IIF of normal skin for IgG reactivity with BMZ (53%), ssIIF for IgG reactivity with skin dermal side (92%), and IB for the 165-kDa LMα3 (57%), the 145-kDa LMα3 (52%), LMβ3 (40%), and LMγ2 (47%). Histopathologically, among the 53 LM332-MMP patients available for pathological reports, 50 (94%) cases showed subepidermal blisters, with inflammatory infiltrations of eosinophils (23%), neutrophils (13%), and lymphocytes (21%) (Table 2).

Multiple-Ags group showed oral lesion (89%), ocular lesion (38%), cutaneous lesion (73%), associated malignancies (22%), and positive reactivities of DIF for IgG deposition to BMZ (82%), DIF for C3 deposition to BMZ (82%), IIF of normal skin for IgG reactivity with BMZ (62%), ssIIF for IgG reactivity with skin dermal side (78%), and IB for the 165-kDa LMα3 (33%), the 145-kDa LMα3 (31%), LMβ3 (29%), and LMγ2 (80%). Histopathologically, among the 34 LM332-MMP patients available for pathological reports, 31 (91%) cases showed subepidermal blisters, with inflammatory infiltrations of eosinophils (44%), neutrophils (32%), and lymphocytes (15%) (Table 2).

In the 45 patients in multiple-Ags group, the numbers and rates of patients positive with various non-LM332 autoantibodies are summarized in Table 3. Eight different non-LM332 autoantigens were detected, with the highest positive rate (67%) for BP180 (Table 3). The average number of non-LM332 autoantigens recognized by patient sera was 1.6, while one patient reacted with 5 non-LM332 autoantigens, i.e., BP180, BP230, envoplakin, periplakin, and Dsg1. Thirty (67%) cases reactive with BP180 may be diagnosed as concurrence of LM332-MMP and BP180-MMP.


Table 3 | The detailed autoantibody information of the 45 patients in multiple-Ags group.



In addition, among the 30 LM332-MMP cases with anti-BP180 autoantibodies, ssIIF showed IgG-positive reactivities with both skin epidermal and dermal sides in 17 patients, positive reactivity with only epidermal side in 6 patients, positive reactivity with only dermal side in 5 patients, and negative reactivity with both epidermal and dermal sides in 2 patients. The five LM332-MMP cases with anti-Dsg 3 autoantibodies and four cases with anti-Dsg 1 autoantibodies did not show the staining with keratinocyte cell surfaces in the epidermis in IIF.



Comparative Analyses of the Results in Various LM332-MMP Groups

The results in the previously reported 55 DIF+/LM332 group patients, who showed positive IgG deposition to BMZ in DIF and reacted exclusively with LM332 (12), are also listed in Tables 1 and 2 for comparison. We performed comparative and statistical analyses of the results in all the LM332-MMP groups shown in Tables 1 and 2.

Compared with the DIF+/LM332 group (55 cases), all of the LM332-MMP group (133 cases) showed no significant differences on clinical and immunological results. Compared with DIF+/LM332 group, DIF−/ssIIF+ group had higher rates on oral blister and nasal lesion (both p < 0.05) and lower positive rate of autoantibodies against the 145-kDa LMα3 in IB of purified LM332 (p < 0.05) (Table 4). Compared with the DIF+/LM332 group, multiple-Ags group had higher rate on oral blister (p < 0.05), accordingly lower rate on oral erosion (p < 0.05), higher positive rate of IgG reactivity to BMZ in IIF of normal skin (p < 0.05), and lower positive rates of autoantibodies against the 165-kDa LMα3 and the 145-kDa LMα3 (both p < 0.05) and higher positive rate of autoantibodies against LMγ2 (p < 0.05) in IB of purified LM332 (Table 4).


Table 4 | Comparisons of DIF−/ssIIF+ and multiple-Ags groups with DIF+/LM332 group.



Compared with the DIF+/ssIIF+ group, the DIF+/ssIIF− group had a lower positive rate on IIF of normal skin for IgG reactivity to BMZ (p < 0.05) (Table 5). Compared with the DIF+/ssIIF+ group, the DIF−/ssIIF+ group had lower positive rate of autoantibody against the 145-kDa LMα3 in IB of purified LM332 (p < 0.05) (Table 5). Compared with the DIF+/ssIIF− group, the DIF−/ssIIF+ group showed no significant differences on clinical and immunological results.


Table 5 | Comparisons among 4 DIF/ssIIF groups and 2 IIF groups.



Compared with the IIF− group, the IIF+ group showed significantly higher rate of ocular lesions (p < 0.05) (Table 5).

Compared with the sole LM332 group, multiple-Ags group had similar statistical results to its comparison with the DIF+/LM332 group, particularly higher positive rate of autoantibodies against LMγ2 (p < 0.001) (Table 6). These results indicated that multiple autoantibodies might be related positively to the production of anti-LMγ2 autoantibodies, but negatively to the productions of anti-LMα3 and anti-LMβ3 autoantibodies. Compared with sole LM332 group, multiple-Ags group had higher rates of infiltration of eosinophils and neutrophils (both p < 0.05) (Table 6), suggesting that multiple autoantibodies might enhance the infiltration of eosinophils and neutrophils.


Table 6 | Comparisons between sole LM332 group and multiple-Ags group.



In addition, oral score, mucosal score, and LM332 score were also used for statistical analyses but failed to find any correlated parameters in the present study.




Discussion

In our previous article of the 55 LM332-MMP cases (12), we used very strict inclusion criteria of LM332-MMP: (i) IgG deposition to the BMZ in DIF, (ii) positivity to at least one of the three subunits (α3, β3, and γ2) of LM332 in IB of purified human LM332 but negative for all other known skin autoantigens, and (iii) presence of mucosal lesions. These cases are designated as DIF+/LM332 group in the present study. Based on the results of these 55 cases, we concluded that ssIIF has a diagnostic value for LM332-MMP (12). Therefore, in the present study, we used newly revised inclusion criteria of LM332-MMP, in which the diagnosis can be made on the positive reactivity with dermal side of the split skin in ssIIF in cases without positive DIF result, and cases with additional autoantibodies against non-LM332 autoantigens were also included. The new inclusion criteria enable us to obtain as many as 133 patients with LM332-MMP, including the previous 55 DIF+/LM332 group patients, although the cohort included some cases of complicated LM332-MMP with multiple autoantibodies.

In general, the 133 LM332-MMP cases in the present study showed similarly clinical and immunological features to those 55 cases in the DIF+/LM332 group, which were reported previously (12).

By comparing the DIF−/ssIIF+ group (12 cases) with DIF+/LM332 group (55 cases) (12), most clinical and pathological features showed no statistical differences, excluding oral blister and nasal lesion (both p < 0.05). This finding indicated that these two groups belong to the same subgroup of LM332-MMP and further confirmed the diagnosis values of ssIIF for LM332-MMP.

Similarly, multiple-Ags group (45 cases) and DIF+/LM332 group (55 cases) showed no statistical differences in most clinical and pathological features, also indicating that these two groups belong to the same subgroup of LM332-MMP. Therefore, patients with mucosal lesion and anti-LM332 autoantibodies could be diagnosed as LM332-MMP, regardless of the concurrence of autoantibodies to non-LM332 antigens.

Based on the results mentioned above, we propose to use our new inclusion criteria for the diagnosis of LM332-MMP, rather than the very strict diagnosis criteria used in the previous study (12).

As for diagnostic sensitivity in the present study of 133 LM332-MMP cases, sensitivity of DIF for IgG deposition to BMZ and ssIIF for IgG reactivity with dermal side were the highest, followed by DIF for C3 deposition to BMZ and IIF of normal skin for IgG reactivity to BMZ. These results implied that ssIIF is a specific and sensitive method for the LM332-MMP diagnosis. Because the result of only one of the two methods (DIF and ssIIF) may be available for some cases, we suggest to use both methods for LM332-MMP diagnosis to avoid wrong diagnosis.

In the present study, autoantibodies against LMγ2 subunit were most frequently found in LM332-MMP and may be correlated with multiple autoantibodies. These data implied that autoantibodies against LMγ2 might be different from those against LMα3 and LMβ3, in terms of pathogenic activity and possible close relation to antibodies to the other autoantigens.

Finally, in the present study, 17% of LM332-MMP patients had associated malignancies, and some patients had multiple tumors, further supporting the potential relationship between LM332-MMP and internal tumors suggested by previous reports (7, 10, 11).

In conclusion, the clinical, histopathological, and immunological features in our large cohort of LM332-MMP patients, including some complicated cases, overall confirmed the results of previous studies of LM332-MMP, including our own article (12). The diagnostic criteria for LM332-MMP, which we proposed in the present study, could benefit precise diagnosis and clinical studies on LM332-MMP in the future.
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OEBPS/Images/table6.jpg
Groups Sole LM332 (88) Multiple-Ags (45)

Oral erosion 66 (75%) 26 (58%)"
Oral blister 17 (19%) 16 (36%)*
sslIF for reactivity with dermal side (IgG) 81 (92%) 35 (78%)"
IB of LM332 RP for 165-kDa LMa:3 (IgG) 50 (57%) 15 (33%)"
IB of LM332 RP for 145-kDa LMo:3 (IgG) 46 (52%) 14 (31%)*
IB of LM332 RP for LMB3 (IgG) 35 (40%) 13 (29%)"
IB of LM332 RP for LMy2 (IgG) 41 (47%) 36 (80%)"*
Infiltration of eosinophils 12 in 53 (23%) 15 in 34 (44%)"
Infiltration of neutrophils 7in 53 (13%) 11in 34 (32%)"

*b < 0.05 when compared with sole LM332 group.
*5 < 0.001 when compared with sole LM332 group.
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OEBPS/Images/table2.jpg
Groups

Subepidermal
blister
Infiltration of
eosinophils
Infiltration of
neutrophils
Infiltration of
lymphocytes
Total*

All LM332-MMP  DIF+/sslIF+

(133)
81(93%)
27 (31%)
18 (21%)
16 (18%)

87

(69)
45 (96%)
16 (34%)

4 (30%)
2 (26%)

47

DIF+/sslIF-

13

(17)

(93%)

6 (43%)

1(6%)
1(6%)

14

*The total numbers of patients who had histopathological records.

DIF—/sslIF+
(12)

10 (91%)
2 (18%)
1 (%)
1(9%)

1"

DIF(ND)/sslIF
+ (35)

13 (87%)
3(20%)
2(13%)
2(13%)

156

IIF+
73)

47
(94%)
19
(38%)
9
(18%)
7
(14%)
50

IIF-
(57)

31
©1%)
8
(24%)
9
(26%)
9
(26%)
34

(88)

50 (94%)

12

(23%)

7(13%)

1(21%)

53

(45)
31 (91%)
5 (44%)
1 (32%)
5 (15%)

34

Sole LM332 Multiple-Ags DIF+/LM332

(55)

32 (94%)

9 (26%)
6 (18%)
8 (23%)

34





OEBPS/Images/table4.jpg
Groups DIF-/sslIF+ (12) Multiple-Ags (45) DIF+/LM332 (55)

Oral erosion N.S. 26 (58%)* 44 (80%)
Oral blisters 5 (42%)" 16 (36%)" 7 (13%)
Nasal lesion 3 (25%)* N.S. 1(2%)

IIF for BMZ (IgG) N.S. 28 (62%)* 23 (42%)
IB of LM332 RP for 165-kDa LMo:3 (19G) N.S. 5 (33%)* 32 (58%)
IB of LM332 RP for 145-kDa LMa:3 (IgG) 1 (8%)* 4 (31%)* 30 (55%)
IB of LM332 RP for LMy2 (IgG) N.S. 36 (80%)" 28 (51%)

‘D < 0.05 when compared with DIF+/LM332 group.
N.S., not significant.
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Autoantibodies against

BP180 BP230 LMvy1 Dsg3 Periplakin Type VII collagen Dsg1 Envoplakin
Positive patient number 30 16 7 5 4 4 4 2
Positive rate 67% 36% 16% 1% 9% 9% 9% 4%

L My1, laminin y1; Dsg3, desmoglein 3; Dsg1, desmoglein 1.
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OEBPS/Images/table1.jpg
Groups AlLM332  DIF+/sslIF+  DIF+/ DIF DIF(ND)/  IIF+ IIF- Sole  Mutliple- DIF+/LM332
-MMP (133) (69) sslF-  —/ssliF+ sslIF+(35)  (73) (57  LM332  Ags (45) (55)
7) (12) (88)
Mucosal Oral  Erosion 92 (69%) 50 (72%) 13 (76%) 7 (58%) 22 (63%) 53 36 66(75%) 26(68%) 44 (80%)
lesions (73%) (63%)
Blister 33 (25%) 3(19%)  4(24%) 5(42%)  11(31%) 21 12 7(19%) 16 (36%) 7 (13%)
@9%)  (21%)
Ulceration 11 (8%) 4 (6%) 2(12%) 0(0%)  5(14%) 5(% 6(11%) 67%  5(11%) 5 (9%)
Unknown 6 (5%) 3 (4%) 2(12%)  0(0%) 13%)  2@% 4(7%  3(3%) 3(7%) 2 (4%)
Total 119(89%)  62(90%) 15 (88%) 12 30 (86%) 65 51 79(90%) 40 (89%) 50 (91%)
(100%) 89%)  (89%)
Ocular Hyperemia 16 (12%) 10(14%)  2(12%)  2(17%) 2 (6%) 12 47%)  12(14%) 4 (9%) 7 (13%)
(16%)
Erosion 15 (11%) 9 (13%) 00%  0(0%  6(17%) 12 3% 8%  7(16%) 5 (9%)
(16%)
Scar 17 (13%) 1(16%)  2(12%)  1(8%) 3(9%) 11 6(11%) 12(14%)  5(11%) 9 (16%)
(15%)
Unknown 18 (14%) 12 (17%) 16%) 0%  5(14%) 14 4% 14(16%) 4 (9%) 0 (18%)
(19%)
Total 57 (43%) 31(45%)  5(29%) 6 (50%) 15 (43%) 39 18 40(45%) 17(38%) 25 (45%)
(53%)  (32%)
Pharyngeal 25 (19%) 2(17%)  5(9%)  18%)  7(20%) 15 10 16(18%) 9 (20%) 11 (20%)
@1%)  (18%)
Laryngeal 20 (15%) 12(17%)  2(12%) 3(25%)  3(9%) 11 9(16%) 13(15%) 7 (16%) 0 (18%)
(15%)
Genital 14 (11%) 7(10%)  2(12%) 18%)  4(1%) 8(11%) 6(11%) 8%  6(13%) 6(11%)
Nasal 8 (6%) 2 (3%) 0% B(5%) 3%  5(7%) 3(6% 4% 4(9%) 1(2%)
Esophageal 4(3%) 2 (3%) 16%)  18%) 00%  1(1%) 3(%  3E%) 1 (2%) 3 (5%)
Total 133 (100%) 69 (100%) 17 12 35(100%) 73 57 88 45 (100%) 55 (100%)
(100%)  (100%) (100%)  (100%)  (100%)
Cutaneous Lesions on trunk 75 (66%) 41(59%)  9(683%) 5(42%) 20 (57%) 45 27 46 (52%) 29 (64%) 27 (49%)
lesions (62%) (47%)
Lesions on limbs 77 (58%) 43(62%)  9(53%) 6 (50%) 19 (54%) 49 25 50 (57%) 27 (60%) 30 (55%)
67%)  (44%)
Blister 80 (60%) 48(70%)  9(63%) 5(42%) 18 (51%) 48 29 52(59%) 28(62%) 32 (58%)
66%)  (51%)
Erythema 33 (25%) 22(32%)  5(9%) 3(25%)  3(9%) 23 10 19(22%) 14 (31%) 5 (27%)
@2%)  (18%)
Erosion 22 (17%) 10(14%)  3(18%) 3(25%)  6(17%) 15 7(12%) 13(15%) 9 (20%) 6(11%)
@1%)
Ulceration 5 (4%) 2 (3%) 1(6%)  1(8%) 18%)  2@% 3%  3(3%) 2 (4%) 2 (4%)
Total 95 (71%) 54 (78%) 10 (59%) 8(67%) 23 (66%) 57 35 62(70%) 33(73%) 37 (67%)
78%)  (61%)
Associated  Lung cancer 4(3%) 3 (4%) 0(0%)  0(0%) 1@%)  1(1%  36E%  202%) 2 (4%) 2 (4%)
malignancies  Thyroid cancer 3 (2%) 1(1%) 1(6%)  0(0%) 18%) 206% 1% 1(1%) 2 (4%) 12%)
Uterine cancer 2 (2%) 1(1%) 1(6%)  0(0%) 0%  00% 2@% 2%  0(0%) 2 (4%)
Tongue cancer 2 (2%) 2 (3%) 0(0%)  0(0%) 00%  00% 2@4% 2%  0(0%) 2 (4%)
Pancreatic cancer 2 (2%) 1(1%) 16%)  0(0%) 0%  1(1%) 1%  0(0%) 2 (4%) 0 (0%)
Prostate cancer 2 (2%) 1(1%) 00%  1(8%) 0%  1(1%) 1% 2%  0(0%) 12%)
Ovarian cancer 2 (2%) 2 (3%) 0(0%)  0(0%) 00%  2(% 00% 1(1%) 1(2%) 1 (2%)
Leukemia 2 (2%) 1(1%) 0%  0(0%) 18%)  2@% 00% 1(1%) 1(2%) 0 (0%)
Gastric cancer 2 (2%) 1(1%) 0%  0(0%) 1@%)  101% 1%  202%) 0 (0%) 12%)
B-cell lymphoma 2 (2%) 2 (3%) 0(0%)  0(0%) 00%)  1(1%) 1% 1(01%) 1 (2%) 1 (2%)
Adenocarcinoma 1 (1%) 0 (0%) 0(0%  0(0%) 1@%)  1(1% 00% 1(1%)  0(0%) 0 (0%)
Pharyngeal cancer 1(1%) 1(1%) 0(0%)  0(0%) 0%  1(1%) 00% 1(1%  0(0%) 12%)
Breast cancer 1(1%) 0 (0%) 1(6%)  0(0%) 0%  00% 1% 1(1%  0(0%) 12%)
Liver cancer 1 (1%) 1(1%) 0(0%)  0(0%) 0(0%)  1(1%) 0%  0(0%) 1 (2%) 0 (0%)
Colon cancer 1 (1%) 0 (0%) 16%)  0(0%) 00%  1(1%) 00%  0(0%) 1 (2%) 0 (0%)
Kidney cancer 1 (1%) 0 (0%) 0%  0(0%) 1@%)  1(1%) 0(0%  0(0%) 1 (2%) 0 (0%)
Total 22 (17%) 12(17%)  4(@4%)  1(8%)  5(14%) 12 10 12(14%) 10 (22%) 8 (15%)
(16%)  (18%)
Detection DIF for BMZ (IgG) 86in 98 69 (100%) 17 0 (0%) UN 46in52 40in46 5965 27in33 55 (100%)
methods (88%) (100%) 88%)  (B7%)  (91%) (82%)
DIF for BMZ (C3) 75in 98 61(88%)  14(82%)  0(0%) UN 43in52 32in46 48in65 27in33  41(75%)
77%) 83%)  (70%)  (74%) (82%)
IIF for BMZ (IgG) 73in 130 47 68%) 5 (29%) (50%)  21in32 73 0(0%) 45in85 28(62%) 23 (42%)
(56%) (66%)  (100%) (53%)
ssllF for reactivity 116 (87%) 69 (100%) 0 (0%) 12 35(100%) 68 45 81(92%) 35(78%) 48 (87%)
with dermal side (100%) (93%)  (79%)
(I9G)
B of LM332 RP 65 (49%) 37 (54%)  5(29%) 3(25%) 20 (57%) 37 25 50(57%) 15(33%) 32 (58%)
for 165-kDa LMo3 (51%)  (44%)
(I9G)
1B of LM332 RP 60 (45%) 36(52%)  5(9%) 1(8%)  18(51%) 35 28 46 (52%) 14(31%) 80 (55%)
for 145-kDa LMo3 (48%)  (40%)
(I9G)
IB of LM332 RP 48 (36%) 24 (35%)  5(29%) 3(25%) 16 (46%) 28 18 85(40%) 13(29%) 20 (36%)
for LMB3 (1gG) 38%)  (32%)
B of LM332 RP 77 (68%) 41(59%)  11(65%) 9 (75%) 16 (46%) 44 32 41(47%) 36(80%) 28 (51%)
for LMy2 (IgG) (60%)  (56%)

LM332-MMP, anti-LM332-type mucous membrane pemphigoid; DIF+/sslIF+ group, 69 cases showing positive IgG deposition to BMZ in DIF and posttive IgG staining on skin dermal side
in ssllF; DIF+/sslIF-, 17 cases showing positive IgG deposition to BMZ in DIF but negative IgG staining on skin dermal side in ssliF; DIF-/ssliF+, 12 cases showing positive IgG staining on
skin dermal side in ssliF, but negative for IgG deposition to BMZ in DIF; DIF-ND (not detected)/sslIF+, 35 cases showing positive IgG staining on skin dermal side in sslIF, but not detected
for IgG deposition to BMZ in DIF. Sole LM332 group, 88 cases positive for autoantibodies against only LM332; multiple-Ags group, 45 cases showing multiple detective autoantigens (not
only LM332). DIF+/LM332 group, 55 cases showing positive IgG deposition to BMZ in DIF and only LM332 as detective autoantigen, whose clinical and immunological findings had been
summarized in recently published paper (12).





OEBPS/Images/table5.jpg
Groups DIF+/ssliF+ (69)  DIF+/sslIF- (17)  DIF-/ssliF+ (12)  DIF(ND)/sslIF+ (35) WIF+ (73) 1IF- (57)
Ocular lesion 31 (45%) N.S. N.S. NS. 39 (53%) 18 (329%)°
IF for BMZ (IgG) 47 (68%) 5 (29%)* N.S. NS. 73 (100%) N.S.
1B of LM332 RP for 145-kDa LMa3 (IgG) 36 (52%) N.S. 1 8%)* NS. 35 (48%) N.S.

%0 < 0.05 when compared with DIF+/sslIF+ group.
Sp < 0.05 when compared with lIF+ group.
N.S., not significant.





