a frontiers ‘ Frontiers in Immunology

@ Check for updates

OPEN ACCESS

EDITED BY
Xuming Mao,
University of Pennsylvania, United States

REVIEWED BY
Karin Loser,

University of Oldenburg, Germany
Christoph M. Hammers,

University Medical Center Regensburg,
Germany

*CORRESPONDENCE
Christelle Le Roux-Villet
christelle.leroux@aphp.fr

'Deceased

RECEIVED 20 June 2023
ACCEPTED 12 March 2024
PUBLISHED 15 April 2024

CITATION
Combemale L, Bohelay G, Sitbon I-Y,
Ahouach B, Alexandre M, Martin A, Pascal F,
Soued |, Doan S, Morin F,
Grootenboer-Mignot S, Caux F, Prost-
Squarcioni C and Le Roux-Villet C (2024)
Lichen planus pemphigoides with
predominant mucous membrane
involvement: a series of 12 patients and a
literature review.

Front. Immunol. 15:1243566.

doi: 10.3389/fimmu.2024.1243566

COPYRIGHT

© 2024 Combemale, Bohelay, Sitbon,
Ahouach, Alexandre, Martin, Pascal, Soued,
Doan, Morin, Grootenboer-Mignot, Caux,
Prost-Squarcioni and Le Roux-Villet. 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.

Frontiers in Immunology

TvpPE Original Research
PUBLISHED 15 April 2024
Dol 10.3389/fimmu.2024.1243566

Lichen planus pemphigoides with
predominant mucous membrane
involvement: a series of 12
patients and a literature review

Loraine Combemale™?, Géréme Bohelay’, Ishai-Yaacov Sitbon®,
Btisseme Ahouach?, Marina Alexandre®, Antoine Martin?,
Francis Pascal, Isaac Soued®, Serge Doan®, Florence Morin®,
Sabine Grootenboer-Mignot’, Frédéric Caux®,

Catherine Prost-Squarcioni**® and Christelle Le Roux-Villet™

‘Dermatology Department, Referral Center for Autoimmune Blistering Diseases, Assistance Publique
des Hopitaux de Paris (APHP), Avicenne Hospital and Sorbonne Paris Nord University,

Bobigny, France, ?Dermatology Department, Saint Pierre-Brugmann and Queen Fabiola Children’s
University Hospitals, Université Libre de Bruxelles, Brussels, Belgium, *Pathology Department,
Assistance Publique des Hopitaux de Paris (APHP), Avicenne Hospital and Sorbonne Paris Nord
University, Bobigny, France, “Ear, Nose and Throat (ENT) Department, Assistance Publique des
Hoépitaux de Paris (APHP), Avicenne Hospital and Sorbonne Paris Nord University, Bobigny, France,
5Ophthalmology Department, Assistance Publique des Hoépitaux de Paris (APHP), Bichat Hospital, Paris
University, Paris, France, ¢lmmunology Department, Assistance Publique des Hopitaux de Paris
(APHP), Saint-Louis Hospital, Paris University, Paris, France, “Immunology Department, Assistance
Publique des Hépitaux de Paris (APHP), Bichat Hospital, Paris University, Paris, France, ®Histology
Department, Sorbonne Paris Nord University, Bobigny, France

Background: Lichen planus pemphigoides (LPP), an association between lichen
planus and bullous pemphigoid lesions, is a rare subepithelial autoimmune
bullous disease. Mucous membrane involvement has been reported previously;
however, it has never been specifically studied.

Methods: We report on 12 cases of LPP with predominant or exclusive mucous
membrane involvement. The diagnosis of LPP was based on the presence of
lichenoid infiltrates in histology and immune deposits in the basement
membrane zone in direct immunofluorescence and/or immunoelectron
microscopy. Our systematic review of the literature, performed according to
the Preferred Reporting Items for Systematic Reviews and Meta-Analyses
guidelines, highlights the clinical and immunological characteristics of LPP,
with or without mucous membrane involvement.

Results: Corticosteroids are the most frequently used treatment, with better
outcomes in LPP with skin involvement alone than in that with mucous
membrane involvement. Our results suggest that immunomodulators
represent an alternative first-line treatment for patients with predominant
mucous membrane involvement.

KEYWORDS

lichen planus pemphigoides, mucous membrane pemphigoid, oral lichen planus,
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1 Introduction

First described clinically by Kaposi (1), lichen planus pemphigoides
(LPP) is commonly associated with lichen planus (LP) and bullous
pemphigoid (BP). In addition to clinical (lichenoid lesions and tense
blisters) and histological (lichenoid changes and subepidermal split)
findings, the gold standard for the diagnosis of LPP is the detection of
autoantibody deposits along the dermal-epidermal junction (DEJ)
using direct immunofluorescence (DIF) on perilesional skin biopsies,
as first reported by Stingl et al. (2). Circulating autoantibodies targeting
type XVII collagen (COL17; molecular weight 180 kDa) in the sera of
patients with LPP were first reported by Cognat et al. (3). Using
immunoblotting (IB), Ogg et al. (4) demonstrated that these circulating
anti-COL17 autoantibodies react with the membrane-proximal
NCI16A subdomain.

Additional studies suggested that LPP is not a simple
association between LP and BP and highlighted its heterogeneity
regarding targeted antigens. The primary antigenic target of LPP is
COL17; however, other antigenic targets have also been identified.
Zillikens et al. (5) showed that a novel epitope within the BP-
NC16A domain, designated as MCW-4, is recognized by the serum
autoantibodies in patients with LPP. Moreover, using recombinant
proteins covering the entire NC16 domain of BP-180, the same
team identified more subtle differences in the epitope specificity of
circulating autoantibodies in the sera of patients with LPP
compared with those with mucous membrane pemphigoid
(MMP), BP, and pemphigoid gestationis (PG) (6). Other targets
of autoantibodies described in LPP are the C-terminal domains of
BP180 (7-10), BP230, LAD antigen (8, 11), desmoglein 1 (7, 8), and
an antigen with a molecular weight of 200 kDa (12, 13).

Clinically, LPP is often described as the development of blisters on
the skin, in not only areas with lichenoid changes but also uninvolved
areas. Mucous membrane (MM) involvement has mainly been
observed in the oral mucosa. Indeed, Zaraa et al. (14), in their review
of literature published between 1980 and 2010, reported oral
involvement in 28 of 78 (36%) cases, but rarely in other MM, and
did not report LPP with predominant mucosal involvement.

Herein, we report 12 cases of LPP with exclusive or
predominant MM involvement diagnosed at our center. To date,
this is the largest reported study of LPP with predominant MM
involvement. We described the clinical, histological, and
immunological characteristics of these LPP cases and compared
our findings with those of previous studies on LPP with and without
MM involvement via a systematic review, according to the Preferred
Reporting Items for Systematic Reviews and Meta-Analyses
(PRISMA) guidelines.

2 Patients and methods

This single-center, retrospective study was conducted in May
2022 and involved patients treated between 2001 and 2020 at
Avicenne Hospital (Assistance Publique-Hopitaux de Paris,
Bobigny, France) using the computer database (eDBAI) of the
referral center for autoimmune bullous diseases (AIBD). The
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information of all patients was systematically recorded and stored
in a computerized medical chart standardized for AIBD after
obtaining written informed consent from the patients. This study
was approved by the institutional review board of Avicenne
Hospital (approval number: CLEA-2022-240).

2.1 Patient selection

Among patients with AIBD monitored at our center, those with
a confirmed diagnosis of LPP were included. The inclusion criteria
were a diagnosis of (i) LP relying on clinical data (white network
lesions of MM and/or pruritic violaceous papules on the skin) with
histological confirmation (lichenoid interface dermatitis) and (ii)
sub-epithelial/epidermal AIBD relying on clinical data (blisters),
histological data (subepithelial/epidermal cleavage), and
autoantibody deposits (IgA, IgG, and IgM) along the DEJ or
chorioepithelial junction (CEJ]) detected using DIF and/or direct
immunoelectron microscopy (IEM).

2.2 Data collection

The patients were designated with numbers N°1-12 (Table 1),
and the following data were collected from each patient’s
medical record:

a. Epidemiological characteristics, including sex, age,
comorbidities, medications, and LPP diagnosis time.

b. Clinical findings on the physical examination of LP papules,
LP MM white network, blisters, erosions, erythema,
atrophy, and synechiae, as well as their locations on the
MM and/or skin.

c. Histological and immunological findings of skin and/or
MM biopsies at diagnosis, including lichenoid interface
dermatitis (band-like lymphocytic infiltrate, degeneration
of basal keratinocytes, with varying degrees of epithelial
lymphocytic exocytosis and necrosis of basal keratinocytes)
and subepithelial/epidermal cleavage, as well as Ig class(es)
(IgA, 1gG, and IgM), + C3 deposits at the CEJ, and/or DE]J
on DIF, and/or direct IEM (on semi-thin sections), and
ultrastructural immune deposits’ locations on direct IEM
(on ultrathin sections).

d. Immunoserology results at diagnosis, including indirect
immunofluorescence (ITF) with patient sera on rat and/or
monkey oesophagus (BMD, Marne la Vallée, France, The
Binding Site, Saint Egréve, France); IIF on 1 M NaCl-treated
human or monkey salt-split skin (IIF-SSS) (Immco
Diagnostics, Buffalo, USA); commercially available
BP180-NC16A, BP230, and type 7 collagen enzyme-
linked immunosorbent assays (ELISAs) (MBL, Nagoya,
Japan); and immunoblotting (IB) using the human
amniotic membrane (15).

e. Treatments, including topical steroids, dapsone, sulfasalazine,
doxycycline, acitretin, systemic corticosteroids, and
immunosuppressants (mycophenolate mofetil and rituximab).
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TABLE 1 Clinical data of our patients with lichen planus pemphigoid predominant on mucous membrane.

Sites involved

Disease at LPP diagnosis Clinical data
duration
at LPP Order of diagnosis  Skin Cutaneous MM
Patient Age diagnosis between yes/ MM MM LP LP Cutaneous MM
no. (years) (months) LP and AIBD n sites papules network blisters blisters Other lesions
2 B, G atrophia,
1 F 86 15 LP first yes yes no yes yes synechiae
2 F 43 18 LP first yes 2 B,NT  vyes no no yes atrophia
B, G,
3 M 58 24 LP first yes 3 A yes yes no yes erosion
atrophia, erosion,
4 F 74 96 LP first yes 2 B, G no yes yes yes synechiae
B, G, atrophia, erosion,
5 F 82 24 LP first yes 3 NT no yes yes yes synechiae
B, G,
6 M 69 156 LP first no 3 A no yes no no erosion
7 F 71 36 LP first no 2 B,NT no yes no no atrophia, erosion
8 M 35 228 LP first no 2 B,G no yes no yes atrophia,
synechiae
9 F 58 8 AIBD first yes 2 B,NT no yes yes yes synechiae
10 F 65 48 AIBD first no 2 G, C no no no no synechiae
11 F 42 4 at once yes 2 B, G no yes yes yes erosion
12 F 66 nd at once yes 3 B, G, yes yes yes no atrophia, erosion,
A

LPP, Lichen Planus Pemphigoid; LP, Lichen Planus; AIBD, autoimmune bullous disease; n, number; MM, mucous membrane; F, female; B, buccal mucous membrane; G, genitalia; NT, nose and

throat; M, male; A, anal; C, conjunctiva; nd, not determinated.

f. Follow-up and status at the last visit, including complete
remission (CR), almost CR (aCR; transient new lesions that
heal within 1 week), controlled disease, or active disease
adapted from the consensus statement for MMP (16). The
active lesions included erythema, erosion, and blisters. A
persistent mucosal residual lichenoid network without
inflammation was not considered active disease.

2.3 Literature review

The medical literature search was performed following the
PRISMA guidelines (17). Bibliographical research was carried out
using the PubMed database for the period between 1975 and May
2022 using the following keywords: “lichen planus” AND
“pemphigoid.” Cases of histologically proven LP and positive DIF,
case reports and series, and manuscripts written in English or
French were included in this systematic literature review.

2.4 Statistical analysis

Statistical analyses were performed using StatView (v5.0, SAS
Institute Inc.). Quantitative variables are expressed as the medians
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and interquartile ranges or extreme values, as indicated, according
to normality assessed using the Shapiro-Wilk test. Qualitative
variables are presented as numbers and proportions. Quantitative
variables were analyzed via univariate comparisons between
subgroups using Mann-Whitney tests; qualitative variables were
analyzed via univariate comparisons using Pearson’s % tests, with
or without Yate’s continuity correction, or Fisher’s exact tests, as
appropriate, according to sample size.

3 Results
3.1 Patients and clinical findings

In total, 12 patients (nine females and three males, ratio 3:1), with a
median age of 65.5 years (range: 35-86 years), were included in this
study (Table 1). No patient had a medical history of other autoimmune
diseases or chronic infections, such as diabetes or hepatitis. Two patients
had a medical history of lymphoma: one had Hodgkin lymphoma a few
years before LPP (N°3), and the other was diagnosed with LPP during
the course of non-Hodgkin lymphoma therapy (N°11). The latter was
the only patient among the 12 (8.3%) to have a plausible drug-induced
LPP—the culprit drug being pembrolizumab.
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The median time between the first symptoms and diagnosis of
LPP was 5.4 years (0.7-19.0 years). In eight patients (66%; N°1-8),
the lichenoid component preceded the first evidence of
autoimmune blistering components by 1.2-13.0 years (mean
value: 4.7 years). In two patients (16.7%; N°9-10), typical
blistering lesions involving MM preceded (clinically and
histologically) typical lichenoid lesions (N°9-10). In the last two
patients (N°11-12), LPP was suspected from the outset because of
both typical LP lesions and blisters on the MM.

Upon clinical examination, all patients had mucosal involvement
affecting one to three different MMs. The MMs involved were the oral
(11 of 12), genital (nine of 12), nose and throat (NT; four of 12), anal
(three of 12), and conjunctival (one of 12) mucosa; skin lesions were
associated in eight of these (66%). Among the 12 patients, four had
exclusive MM involvement; the remaining eight had predominant MM
involvement, with at least two MM involvements. Moreover, 11
patients had typical LP lesions involving the skin and/or the MM
(Figure 1). A white reticulated network in the oral and anal MM

FIGURE 1

Typical clinical lichenoid lesions. (A) White reticulated network on
buccal mucosa (patient N°9), (B) cutaneous violaceous papules with
Wickham network on a left forearm (patient N°2), and (C) lichen
planus onychodystrophy (pterygium) of one patient (patient N°12).
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(Figure 1A) was observed in nine (N°3-9, 11, 12) and one (N°3) of the
12 patients, respectively. Cutaneous violaceous papules with a
Wickham network (Figure 1B) were observed in four patients (N°1-
3, 12), associated with nail involvement (pterygium; Figure 1C) in one
patient (N°12). One patient (N°10) had typical characteristics of LP on
histological examination, without typical clinical lesions of the lichen
(see below). Nine patients (N°1-5, 8-9, 11-12) had blisters on the MM
and/or skin, eight on the oral MM, and six on the skin (Figure 2). In
addition to typical LP and autoimmune blistering disease (AIBD)
lesions, all patients demonstrated non-specific clinical lesions that
could be found in both LP and AIBD (erythema, erosion, atrophy,
synechiae, and conjunctival fibrosis) on their MM [oral, eight of 12;
genital, eight of 12; NT, two of 12; anal, two of 12; and/or conjunctival,
one of 12, patient N°12, fibrosis of stage IIIA in Tauber and Foster’s
classification (18); Figure 3].

3.2 Histological and immunological data of
skin and MM biopsies

Each patient underwent an average of two biopsies, including at
least one mucosal biopsy, to confirm the LPP diagnosis. Most
patients required separate biopsies of lesions suggestive of LP and
MMP, with multiple biopsies necessary in some. Subepithelial/
epidermal cleavage was observed in eight of the 12 patients
(Table 2). All patients had the histological characteristics of LP,
including subepidermal band-like lymphocytic infiltrate in 11
patients, necrotic keratinocytes in seven patients, and lymphocytic

FIGURE 2

Typical clinical bullous lesions. (A) Blisters and white reticulated
network observed on buccal mucosa (patient N°3) and (B) bullous
and erythematous lesions on a leg (patient N°4).
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FIGURE 3

Erythema (black arrows), erosion, white lichenoid lesion, and
atrophy on vestibular gingiva. Erythema could be a manifestation of
lichen planus or mucous membrane pemphigoid. (patient N°12).

exocytosis in eight patients (Figure 4). Subepithelial cleavage and
lichenoid reaction patterns could be observed in one section
(Figures 4A, B), separately in two different sections of a unique
biopsy sample (Figures 4C, D), or separately in two samples
obtained from two different sites (Figures 4E, F).

DIF and/or direct IEM of semi-thin sections (Figures 4G, H,
5A) revealed linear deposits of autoantibodies (IgG and IgA) on
JDE/JCE in all patients (Table 2). IEM on ultrathin sections
performed in nine of the 11 patients exhibited autoantibody
deposits (IgG and IgA) in all samples studied, of which four had
a negative DIF. IgG and/or IgA deposits were located on
hemidesmosomes (HD) or on HD and lamina lucida (LL) in four
of the 11 patients or on the lamina densa (LD) or LD and LL in five
of the 11 patients (Figures 5B, C). It was non-contributory in two of
the 11 patients.

3.3 Circulating autoantibodies

Standard IIF on rat/monkey oesophagus and IIF-SSS were
positive in the sera of three of 12 patients (N° 4, 9, 12), with
labeling of the epidermal side on SSS (Table 2).

ELISA demonstrated the presence of circulating IgG
autoantibodies directed against BP180-NCI16A in six patients
(50%; N° 1,4,5,8,11,12), BP230 in two patients (N° 8,12), and type
VII collagen in one patient (N° 8) (Table 2). IB using amniotic
membrane extracts was performed only on the sera of three
patients; the serum of one patient (N°10) showed IgG
autoantibodies with a 200-kDa band (Table 2).

3.4 Treatment and follow-up

All 12 patients received topical corticosteroids, notably awaiting
confirmation of LPP diagnosis (Table 3). All but one patient
received systemic treatment. Systemic therapies used in the first-
line treatment mostly comprised immunomodulatory drugs (11 of
12), such as dapsone, doxycycline, and sulfasalazine, in
combination with systemic corticosteroids for one patient.
Acitretin was also administered to treat the LP component (three
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of 12 patients) as the first- or second-line treatment when LP lesions
seemed particularly active. Dapsone was administered as a first-line
treatment to nine of the 12 patients; six of the 12 patients received
dapsone alone and three of the eight patients received it in
combination with other drugs (systemic corticosteroids [N°5],
sulfasalazine [N°11], and doxycycline and acitretin [N°12]). Six
patients were in CR or aCR after first-line treatment, of whom five
were treated with dapsone alone (N°3, 4, 6, 9, 10). The other patient
was treated with dapsone combined with doxycycline (200 mg) and
acitretin (0.3-0.5 mg/kg) (Table 3).

Among the 12 patients, five received more than one line of
treatment (Table 3). The molecules administered as second-line
treatments were immunomodulators, systemic corticosteroids, and/
or immunosuppressants (mycophenolate mofetil or rituximab). All
the patients received dapsone therapy. Two of the five patients
achieved CR or aCR (N°1, 2), one had controlled disease (N°8), and
the last two still presented with active disease (N°5, 11) at the last
follow-up. One patient (N°6) in the CR group developed transient
aplasia, and dapsone was discontinued.

Relapse occurred in 10 of the 12 patients, most of whom had
lichenoid lesions; three of the 12 patients had frequent flares. Notably,
relapse of bullous lesions occurred in four of the seven patients
because of the decrease or discontinuation of immunomodulators.

At the last visit, after a median follow up of 5.5 years (range: 2-
19 years), eight patients (66.7%) were in CR or aCR, one had a
controlled disease, and three still had active disease (Table 3).

4 Literature review

Only 132 patients with LPP have been reported in 112 case
reports or small series since the first description of autoimmune
deposits on the basement membrane zone (BMZ) in LPP, 50 years
ago by Sting et al. (2) (Annex 1). A predominance of females (60%,
80 females vs. 52 males) was observed, with a median age at
diagnosis of 48.9 years, and 19 paediatric cases of LPP have been
reported (14.4%). Comorbidities included diabetes in 17 patients
(12%), chronic viral hepatitis in 4 (3%), and cancer in 23 (16%). LPP
was considered as drug induced in 24 cases (17%), the suspect drugs
mostly being anti-PD1 or anti-PDLI.

Among the reported cases, 71 patients (54%) had mucosal
involvement (Table 4). Most of these patients were initially
diagnosed with LP (75.4%); only a few cases were diagnosed with
LPP at the outset (21.5%). Clinically, oral mucosa is the most
frequent site of involvement (97%), followed by skin (82%), genitals
(18.3%), eyes, and ENT (both 4.2%); one case of oesophageal
involvement has been described (19). Blisters (77.5%) and
lichenoid lesions (80.3%) were mostly observed on the skin. A
total of 56 patients (78.9%) presented histological features of
subepidermal AIBD. Several biopsies were required to diagnose
LPP (mean number of 1.7 biopsies per patient). All DIF cases were
positive, and cases without positive results were excluded from the
literature review. Circulating autoantibodies were found in 83.7% of
patients; ITF/ITF-SSS was positive in 73.9% of cases, labeling most
frequently the roof (77.3%), as opposed to the floor (4.5%).
Autoantibodies reacted more frequently with BP180-NC16A
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TABLE 2 Histological and immunological data of our patients with lichen planus pemphigoid predominant on mucous membrane.

IIF/
[IF-SSS: ELISAs:
Lichenoid Sub-epi- DIF: BMZ BMZ/ BP180, WB
Patient typical Subepidermal band-like lym- Necrotic Lymphocytic thelial (I9G, IgA, DIEM (UF): HD,  roof, BP230 (@amniotic
no. features phocytic infiltrate keratinocytes exocytosis cleavage IgM, C3) LL, LD floor COL VI extracts)

1 yes yes yes no yes + (G, C3) + LD, LL neg BP180 +/neg/nd nd
2 yes no yes no yes +(G,AM,C3)  + HD, LL neg neg/neg/neg nd
3 yes yes yes yes yes neg + LD, LL neg neg/neg/nd nd
4 yes yes no yes no + (G, C3) + HD, LL +/roof BP180 +/neg/nd nd
5 yes yes yes yes yes +(G, A) + LD neg BP180 +/neg/neg neg
6 yes yes yes yes no neg + LD, LL neg neg/neg/neg nd
7 yes yes no no yes neg + nd neg neg/neg/nd nd
8 yes yes yes no yes neg + HD neg BP180 +/BP230 nd

+/Col VII +
9 yes yes no yes no + (G, C3) + LD, LL +/roof neg/neg/nd neg
10 yes yes no yes no + (C3) nd nd neg 200kDa

neg/neg/neg band
11 yes yes yes yes yes + (G, C3) + nd neg BP180 +/neg/neg nd
12 yes yes no yes yes + (G, C3) + HD, LL +/roof BP180 +/BP230 nd

+/nd

DIF, direct immunofluorescence; BMZ, basal membrane zone; Ig, immunoglobulin; C3, complement C3; DIEM, direct immunoelectron microscopy; SF, semi-thin section; UF, ultra-thin section; HD, hemidesmosome; LL, lamina lucida; LD, lamina densa; ITF, indirect

immunofluorescence; IIF-SSS, immunofluorescence on salt-split skin; ELISA, enzyme-linked immunosorbent assay; BP, bullous pemphigoid antigen; col VII, type VII collagen; WB, Western blot assay; +, positive; neg, negative; nd, not determinated.
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FIGURE 4

Histology of mucous membrane biopsy (Hematoxylin and eosin staining) and subepithelial cleavage and lichenoid reaction pattern (band-like
lymphocytic infiltrate hugging the chorioepithelial junction with, depending on the patient, vacuolar degeneration of the basal layer of the
epithelium, necrosis of individual keratinocytes, and lymphocytic exocytosis). (A, B) Both in one section of a biopsy (original magnification, 50x), with
(A) discrete subepithelial cleavage and predominant lichenoid reaction (patient N° 8) and (B) large subepithelial cleavage and discrete lichenoid
pattern with lymphocytic exocytosis (patient N° 12). (C, D) Separately in two different sections of one biopsy (original magnification, 100x), with (C)
subepithelial cleavage and (D) a lichenoid reaction pattern (patient N°3). (E, F) Separately in two different biopsies (original magnification, 100x), with
(E) subepithelial cleavage on gingiva biopsy and (F) a lichenoid reaction pattern on buccal mucosa biopsy (patient N°5). (G, H) Direct
immunofluorescence, with (G) linear immune deposits of IgG on the DEJ (patient N°11) and (H) on the CEJ (patient N°4).

(88.5%) than with BP230 (26.7%) on ELISA. IB also detected anti-
BP180 autoantibodies more frequently than anti-BP230 antibodies.
In 10 patients in whom IB was specified, antibodies were directed
against NCI16A (six of 10) and the C-terminal region of BP180 (two
of 10). Regarding treatment, corticosteroids were widely used as the
first-line treatment (48.6% alone and 14.3% combined),
immunosuppressive and immunomodulatory drugs were used in

Frontiers in Immunology

11.4% and 8.6% of patients, respectively. Remission (CR and aCR)
was achieved in 65% of cases at the end of follow up (median, 10.5
months). Subsequent lines of treatment included combined
therapies, immunomodulators, and retinoids, and one patient also
received rituximab.

Regarding purely cutaneous LPP (Table 5), 51 of 61 patients
(83.6%) presented histological features of subepidermal AIBD. All
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FIGURE 5

Direct immunoelectron microscopy. (A) Semi-thin section
demonstrating linear deposits of autoantibodies on the
chorioepithelial junction (original magnification, 40x; patient N°2).
(B) Ultra-thin section demonstrating autoimmune deposits on
hemidesmosomes or hemidesmosomes and lamina lucida (shown
by the black arrows) (original magnification, 15,000x; patient N°4).
(C) Ultra-thin section demonstrating thick immune deposits (shown
by the black arrows) on lamina densa intermittently overlying the
lamina lucida (original magnification, 15,000x; patient N°1).

DIF results were positive. Circulating autoantibodies were detected
in 90.5% of patients, and the sera of 84.4% of patients were positive
for IIF on skin and ITF-SSS. ELISA BP180NCI16A was positive in
89.5% of patients who underwent the test, and ELISA BP230 was
positive in 25% of patients. IB also showed more anti-BP180
autoantibodies (88.9%) than anti-BP230 (11.1%). Most first-line
treatments were corticosteroids (54.2% alone and 18.6% in
combination with other drugs); immunosuppressive and
immunomodulatory drugs were used in 8.5% and 17% of
patients, respectively, whereas drug cessation was reported in
93.3% of drug-induced skin LPP. Remission was achieved in
84.7% of cases at the end of follow-up (median duration, 9 months).
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5 Discussion

LPP is rare, with an annual incidence in Kuwait (20) estimated
at 0.3 per million. Epidemiological studies in France, Germany,
Greece, Serbia, and Singapore have not identified any cases of LPP
among patients with AIBD, because LPP is rare and not always
considered to be a part of the classic list of AIBD (5, 21-25).
However, patients with LPP are continuously identified and 132
case reports and small series have been published since 1975;
moreover, LPP has been returning to the center stage because of
antiPD1/PDL1 induced cases (26-31).

All patients diagnosed with LPP at our center had predominant
or exclusive MM involvement. This may have been influenced by the
specific recruitment of our referral AIBD center, which specializes in
MMBP. Therefore, we reported the largest case series of patients with
LPP and exclusive or predominant MM involvement.

Our patients did not present any significant differences from
those in the literature in terms of age, female predominance, or
percentage of comorbidities (particularly cancer) (Tables 4, 5).
Approximately half of the LPP cases with a history of malignancy
were suspected to be induced by oncological treatment. In the
remaining patients, the cancer was in remission, except in one case
of LPP associated with multiple keratoacanthomas and colon
carcinoma (32). Two patients in the literature review had anti-
laminin 332 autoantibodies, which are often associated with cancer
(9), but none were detected in the cases reported in this study.

Patients with LPP are typically young, with a median age of 48.9
years at LPP diagnosis, compared with patients with BP (median
age, 80 years) (33) and MMP (median age, 60-80 years) (34).
Among our cases, one was induced by pembrolizumab (anti-PD1),
as observed in nine other recently reported cases of LPP with anti
PD1/PDL1 immunotherapies in the literature (26-31).

In clinical presentation, our cases differed significantly from
those reported in the literature because they had exclusive or
predominant MM lesions (100% vs. 54%; at least two MM
involved or MM lesions alone; 100% vs. 31%; Tables 4, 5; Annex
1). In comparison with LPP patients with MM involvement in the
literature (Table 4), we observed more patients with three or more
affected sites (50% vs. 15%), more genital involvement (75% vs.
18.3%), and more nasal or pharyngeal (33% vs. 4.2%) involvement.
Our patients had less skin involvement (such as blisters and
lichenoid lesions). The least frequently affected site in our series
was conjunctiva, as also reported in the literature (three patients,
0.04%); however, we did not report any oesophageal involvement,
whereas one such case was described in the literature (19, 35, 36)
(Table 4). Significantly more non-specific lesions were observed in
MM in our series compared with the literature, possibly because of
the absence of data collection (Table 4).

All IEM performed in our study (11 of 12) revealed
autoimmune deposits (IgG and/or IgA) on semi-thin sections.
Notably, it enabled the detection of deposits not visualized on
DIF in four patients, suggesting that IEM might be more sensitive
than DIF and of particular interest in diagnosing LPP in patients
with negative DIF (37). IEM sensitivity has never been clearly
compared with DIF sensitivity, because this technique is usually
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TABLE 3 Treatment and outcome data of our patients with lichen planus pemphigoid predominant on mucous membrane.

Patient Treatment (maximum dose) Clinical status (last visit) =~ Follow-up (years) Relapses (number) and type of
lesions
First-line Second-line Lichenoid AIBD
1 DOX 200 mg DDS 1 mg/kg CR 5 0 3
2 DDS 1.3 mg/kg DDS 1.3 mg/kg aCR 9 2 no CR
+ MMF 3.5g
+ ACT 0.3 mg/kg
3 DDS 0.5 mg/kg CR 6 0 0
4 DDS 2 mg/kg aCR 6 6 3
5 DDS 0.6 mg/kg DDS 0.6 mg/kg AD 4 1 1
+ sCS 0.3 mg/kg +sCS 0.3 mg/kg
+ RTX
6 DDS 2.6 mg/kg tCs AD 7 0 1
7 tCS mouth wash CR 2 2 0
8 DOX 200mg DDS Img/kg controlled 2 6 4
+SSZ 1g
9 DDS 1 mg/kg CR 9 1 1
10 DDS 1 mg/kg CR 5 0 0
11 DDS 2 mg/kg DDS 2 mg/kg AD 2 0 no CR
+SSZ 1g +8SZ 1g
+ ACT 0,1 mg/kg
+RTX 2 g
12 DDS 2 mg/kg aCR 19 10 2
+ DOX 200 mg,
+ ACT 0.3-0.5 mg/kg

AIBD, autoimmune bullous disease; DOX, Doxycycline; DDS, Dapsone; CR, Complete Remission; MMF, Mycophenolate Mofetil; ACT, Acitretin; aCR, Almost Complete Remission; sCS,
Systemic Corticosteroids; RTX, Rituximab; AD, Active Disease; tCS, Topical Corticosteroids; SSZ, Sulfasalazine.

used to show ultrastructural localization of target antigens and
provide an accurate diagnosis of subepithelial AIBD with positive
DIF (38). However, two studies on ocular MMP suggested that [EM
is more sensitive than DIF (100% sensitivity vs. 67% in a small series
of MMP with ocular involvement, or 50% in cases of pure ocular
MMP) (37, 39).

In nine of our cases and eight in the literature, ultrastructural
deposits were found on the ultrathin sections, in 63% of cases on
HD and LL, as in BP, and in 37% of cases on LD and LL, as in MMP
(Table 2) (19, 40), showing that target antigens are heterogeneous in
LPP, in both MMs and skin.

Regarding serological analyses, a significant difference was
observed, with more positive skin IIF/IIF-SSS results in the
literature compared with our study (73.9% vs. 25%). ELISAs
showed the presence of circulating IgG autoantibodies against the
BP180-NCI16A epitope in six of the 12 (50%) patients in our study, a
percentage significantly lower than that observed in the literature
[88.5%] (Table 4). However, these results do not imply that LPP is
the association of LP and BP; as demonstrated by Kromminga et al.
(6), LPP sera generally show reactivity with different BP180
fragments, comprising D514-L565, and lack binding to E490-
R507 in the NC16A domain, whereas the sera of most BP and PG
patients bound to fragments representing amino acids E490-G532
also present in the NC16A domain. Furthermore, IB studies showed
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IgG autoantibodies to a 200 kDa molecular weight antigen
compatible with the laminin 332 alpha 3 chain in one of our
patients, as previously reported in two cases in the literature (9,
13). Finally, serological studies were negative in five of our patients.
In the literature, ELISA revealed that some patients were negative
for BP180-NC16A and/or IB for BP180 and/or BP180-NC16A
recombinant protein, but positive in IB for the C-terminal portion,
as found in some patients with MMP (41, 42). Unfortunately, we
did not have the opportunity to perform IB using C-terminal
BP180. Notably, three of the five seronegative patients had
immune deposits on the LD of the IEM, consistent with
autoantibodies directed against the C-terminal portion of BP180.
The median time between the first symptoms and the diagnosis of
LPP in our case series was 5.4 years (range: 0.7-19 years). In most
patients, the lichenoid component preceded the first evidence of
autoimmune blistering (mean of 4.75 years). The delay between the
first lesions and LPP diagnosis might be explained by the presence of
mucosal non-specific elementary lesions that may result from LP and/
or AIBD (erosions, erythema, atrophy, and synechiae), and LPP was
not suspected until typical blisters appeared. Moreover, LPP diagnosis
not only requires immunological findings with BMZ autoimmune
deposits on DIF or IEM but also histological findings such as lichenoid
infiltrates and ideally subepidermal blisters, which sometimes require
multiple biopsies at two different sites, especially when AIBD and
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TABLE 4 Comparison between our series and the MM-LPP cases from the literature.

All cases MM-LPP our series MM-LPP litterature
Variables N =83 N=12 N=71 pvalue
Female gender, N (%) 56 (67.5) 9 (75.0) 47 (66.2) 0.7426
Age at diagnosis (years), median (IQR) 58 (23.0) 65.5 (22.0) 57 (21.5) 0.0922
Diabetes (%) 9 (10.8) 0 (0) 9 (12.7) 0.3445
Chronic viral hepatitis (%) 3 (3.6) 0 (0) 3(3.0) >.9999
Cancer (%) 15 (18.1) 2 (16.7) 13 (18.3) >.9999
Drug induction (%) 10 (12.0) 1(8.3) 9 (12.7) >.9999
Order of diagnosis (%) — available for n= 74 (89.2) 12 (100) 62 (87.3)
LP first 57 (74.0) 8 (66.7) 49 (75.4) 0.4977
AIBD first 4(52) 2 (16.7) 2(3.1) 0.1124
At once 16 (20.8) 2 (16.7) 14 (21.5) >.9999
Clinical presentation (%)
Mouth 80 (96.4) 11 (91.7) 69 (97.2) 0.3779
Skin 66 (79.5) 8 (66.7) 58 (81.7) 0.2553
Genital 22 (26.5) 9 (75.0) 13 (18.3) 0.0002
Eyes 4 (4.8) 1(8.3) 3 (4.2) 0.4713
NT 7 (8.4) 4 (33.3) 3 (4.2) 0.0073
Oesophagus 1(1.2) 0 (0) 1(1.4) >.9999
Number of MM involved, median (IQR) 2 (0) 3(1) 2 (0) 0.0018
One site involved 8 (9.6) 0 (0) 8 (11.3) 0.5954
Two sites involved 56 (64.5) 5 (41.7) 51 (71.8) 0.0507
> 3 sites involved 17 (20.5) 6 (50.0) 11 (15.5) 0.0184
Blisters (%)
Mouth 26 (31.3) 8 (66.7) 18 (25.3) 0.0074
Skin 60 (72.3) 5 (41.7) 55 (77.5) 0.0265
Genital 3 (3.6) 0 (0) 3 (4.2) >.9999
LP lesions (%)
Mouth 61 (73.5) 11 (91.7) 50 (70.4) 0.1681
Skin 62 (74.7) 5 (41.7) 57 (80.3) 0.0127
Genital 9 (10.8) 4 (33.3) 5 (7.0) 0.0221
‘ LP or AIBD lesions (%)
Mouth 49 (60.5) 11 (91.7) 38 (55.1) 0.0230
Genital 15 (18.5) 7 (58.3) 8 (11.6) 0.0006
‘ Histology (%)
AIBD 64 (77.1) 8 (66.7) 56 (78.9) 0.4570
LP 83 (100) 12 (100) 71 (100) na
‘ Circulating auto-antibodies (whatever the method) (%)
Performed 67 (80.7) 12 (100) 55 (77.5) 0.1106
Positive 54 (80.6) 8 (66.7) 46 (83.7) 0.3421
(Continued)
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TABLE 4 Continued

Variables

All cases
N =83

MM-LPP our series
N=12

10.3389/fimmu.2024.1243566

MM-LPP litterature
NEWA

p-value

IFI/IFI-SSS (%)

Performed 58 (69.9) 12 (100) 46 (64.8) 0.0147
Positive 37 (63.8) 3 (25.0) 34 (73.9) 0.0049
Blot (%)

Performed 19 (22.9) 3 (25.0) 16 (22.5) >.9999

Full BP180 (n=19) 14 (73.7) 0 (0) 14 (87.5) 0.0103
BP180 NCI16A (n=10) 6 (60.0) nd 6 (60) na
BP180 Cterm (n=10) 2 (20.0) nd 2 (20) na

BP230 (n=19) 4(21.1) 0 (0) 4 (25.0) >.9999

ELISA (%)

Performed 38 (45.8) 12 (100) 26 (36.6) <0.0001
BP180 NCl6a (n=38) 29 (76.3) 6 (50.0) 23 (88.5) 0.0164
BP230 (n=27) 6 (22.2) 2 (16.7) 4(26.7) 0.6618

First line treatment (%) 82 (98.8) 12 (100) 70 (98.6) >.9999

Corticosteroids only 34 (41.5) 0 (0.0) 34 (48.6) 0.0010

Corticosteroids combined 11 (13.4) 1(8.3) 10 (14.3) >.9999

Immunosuppressive (ciclo, MTX, AZA, MMF, sirolimus) 8 (9.8) 0 (0) 8 (11.4) 0.5964

Immunomodulators (DDS/DOX) 17 (20.7) 11 (91.7) 6 (8.6) <0.0001

First line treatment efficiency 50 (61.02) 7 (58.3) 43 (61.4) >.9999
Last line treatment

Corticosteroids only 31 (37.8) 0 (0) 31 (44.3) 0.0027

Corticosteroids combined with IS 15 (18.3) 1(8.3) 14 (20.0) 0.4509

Immunomodulators 21 (25.6) 10 (83.3) 11 (15.7) <0.0001

Immunosuppressive 14 (17.1) 3 (25.0) 11 (15.7) 0.4216

Rituximab 3(3.7) 2 (16.7) 1(1.4) 0.0547

Retinoids 5 (6.1) 3 (25.0) 2(2.9) 0.0208

Last line efficiency n=81 68 (84.0) 9 (75.0) 59 (85.5) 0.3975
Status 81 12 69

CR 48 (59.3) 5 (41.7) 43 (62.3) 0.2130

aCR 5(6.2) 3 (25.0) 2 (2.89) 0.0215

CD 14 (17.3) 1(8.3) 13 (18.9) 0.6809

PR 3(3.7) 0 (0) 3 (4.3) >.9999

Failure 11 (13.6) 3 (25.0) 8 (11.6) 0.3549

Death reported 5(6.2) 0 (0) 5(7.3) >.9999

Follow-up duration, median in months (IQR) 15.0 (24.5) 66.0 (60.0) 10.5 (19.5) <0.0001

MMLPP, mucous membrane lichen planus pemphigoid; IQR, interquartile range; LP, Lichen Planus; AIBD auto-immune blistering disease; NT, nose and throat; MM, mucous membrane; IFI,
indirect immunofluorescence; IFI-SSS, IFI on salt split skin; Blot; western-blot; ELISA, Enzyme-Linked Immunosorbent Assay; IS, immunosuppressive; Ciclo, ciclosporine; MTX, methotrexate;
AZA, azathioprine; MMF, mycophenolate mofetil; DDS, dapsone; DOX, doxycycline; CR, complete remission; aCR, almost complete remission; CD, controlled disease; PR, partial remission.

Bold values are statistically significant.

Frontiers in Immunology

11

frontiersin.org


https://doi.org/10.3389/fimmu.2024.1243566
https://www.frontiersin.org/journals/immunology
https://www.frontiersin.org

Combemale et al. 10.3389/fimmu.2024.1243566

TABLE 5 Comparison between the LP-MMP cases (our series + literature) and cutaneous LPP cases from the literature.

All patients Mucous LPP our serie + litterature Cutaneous LPP litterature
Variables N =144 N =283 N =61
Female gender, N (%) 89 (61.8) 56 (64.5) 33 (54.1) 0.1027
Age at diagnosis (years), median (IQR) 55.0 (33.5) 58.0 (23.0) 47.0 (52.5) 0.0721
Diabetes (%) 17 (11.8) 9 (10.9) 8 (13.1) 0.8760
Chronic viral Hepatitis (%) 4 (2.8) 3(3.6) 1(1.6) 0.6375
Cancer (%) 23 (16.0) 15 (18.1) 8 (13.1) 0.5672
Drug induction (%) 24 (16.7) 10 (12.0) 14 (23.0) 0.0828
Order of diagnosis (%) 136 (94.4) 77 (92.8) 59 (96.7) 0.4673
LP first 98 (72.1) 57 (74.0) 41 (69.5) 0.5592
AIBD first 4(29) 4(52) 0 (0) 0.1326
At once 34 (25.0) 16 (20.8) 18 (30.5) 0.1941

Clinical presentation (%)

Skin involvement 127 (88.2) 66 (79.5) 61 (100) <0.0001
Skin blisters (%) 118 (81.9) 60 (72.3) 58 (95.1) 0.0003
Skin LP lesion (%) 122 (84.7) 62 (74.7) 60 (98.4) <0.0001

Histology (%)

AIBD 115 (79.9) 64 (77.1) 51 (83.6) 0.3367

LP 144 (100) 83 (100) 61 (100) na

Circulating antibodies (%)

Performed 109 (75.7) 67 (80.7) 42 (68.9) 0.1008

Positive 92 (84.4) 54 (80.6) 38 (90.5) 0.1884

IFI/IFI-SSS (%)

Performed 90 (62.5) 58 (69.9) 32 (52.5) 0.0329
Positive 64 (71.1) 37 (63.8) 27 (84.4) 0.0521
‘ Blot Performed (%) 28 (19.4) 19 (22.9) 9 (14.8) 03144
Full BP180 22 (78.6) 14 (73.7) 8 (88.9) 0.6296
BP180 NCI16A (n=16) 7 (50.0) 6 (60.0) 1 (25.0) 0.5594
BP Cterm (n=16) 4 (25.0) 2 (20.0) 2(33.3) 0.6044
BP230 5(17.8) 4(21.1) 1(11.1) >.9999
* ELISA Performed (%) 57 (39.6) 38 (45.8) 1961 00760
BP180 45 (80.7) 29 (76.3) 17 (89.5) 0.3041
BP230 8 (22.9) 6 (222) 2 (25.0) >.9999
‘ First line treatment (%) 141 (97.9) 82 (98.8) ‘ 59 (96.7) 0.5741
Corticosteroids only 66 (46.8) 34 (41.5) 32 (54.2) 0.1337
CS combined 22 (15.6) 11 (13.4) 11 (18.6) 0.3986
Immunosuppressive (ciclo, MTX, AZA, MMF, sirolimus) 13 (9.2) 8(9.8) 5(8.5) >.9999
Immunomodulateurs (DDS/DOX) 27 (19.1) 17 (20.7) 10 (17.0) 0.5734
First line treatment efficiency (%) 91 (64.1) 50 (61.0) 40 (67.8) 0.4057
Last line treatment 141 82 59
Corticosteroids only 58 (41.1) 31 (37.8) 27 (45.8) 0.3435
(Continued)
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TABLE 5 Continued
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All patients Mucous LPP our serie + litterature Cutaneous LPP litterature
Variables N =144 N =83 N =61
Corticosteroids combined with IS 30 (21.3) 15 (18.3) 15 (25.4) 0.3074
Immunomodulateurs 32 (22.7) 21 (25.6) 11 (18.6) 0.3300
Immunosuppressive 24 (17.0) 14 (17.1) 10 (17.0) 09846
Rituximab 4(2.8) 3 (3.7) 1(1.7) 0.6398
Retinoids 6 (4.3) 5(6.1) 1(1.7) 0.4008
Last line efficiency (n=140) 123 (87.9) 68 (84.0) 55(93.2) 0.1199
Status (%) 140 48 44
Follow-up duration 12.0 (18.7) 15.0 (24.5) 9.0 (7.7) 0.0098
CR 92 (65.7) 48 (59.3) 44 (74.6) 0.0594
aCR 11 (7.9) 5(6.2) 6 (10.2) 0.5825
CR+ aCR 103 (73.6) 53 (65.4) 50 (84.7) 0.0180
CD 18 (12.9) 14 (17.3) 4(6.8) 0.0776
PR 3(2.1) 2(24) 1(1.6) >.9999
Failure 13 (9.3) 11 (13.6) 2 (3.4) 0.0441
Death reported (%) n=140 6 (4.3) 5(6.2) 1(1.7) 0.4009

LPP, lichen planus pemphigoid; IQR, interquartile range; LP, Lichen Planus; AIBD auto-immune blistering disease; IFI, indirect immunofluorescence; IFI-SSS, IFI on salt split skin; Blot; western-
blot; ELISA, Enzyme-Linked Immunosorbent Assay; Ciclo, ciclosporine; MTX, methotrexate; AZA, azathioprine; MMF, mycophenolate mofetil; DDS: dapsone; DOX, doxycycline; CR, complete

remission; aCR, almost complete remission; CD, controlled disease; PR, partial remission.
Bold values are statistically significant.

lichenoid lesions are uncoupled. Therefore, diagnosis can be delayed if
histological analyses are not performed on accurate lesions or if DIF or
IEM are not systematically performed.

Given the lack of knowledge about the disease; the difficult
clinical presentation, especially in case of MM involvement; the
often long delay between the appearance of lichenoid and bullous
lesions; the difficult diagnosis requiring multiple biopsies; and the
low positive rate of complementary blood tests, LPP is probably
under-diagnosed. The delay in diagnosis is also a consequence of the
lack of awareness of the disease in general practice. In addition, the
presence of LP before AIBD lesions, observed in most cases in our
series and the literature, corroborates the hypothesis of exposure to
normally unexposed BMZ antigens caused by lichenoid lesions.
This immunopathological hypothesis regarding the onset of LPP,
first proposed by Stingl (2), has been widely discussed in literature
(2, 43). The emergence of autoantibodies in LPP appears to be
associated with T-cell-mediated lichenoid inflammation, and the
LPP phenotype could be the consequence of two kinds of immune
responses to BP180, a Thl-response inducing lichenoid lesions and
Th2-response inducing autoantibodies and bullous lesions (44). The
mechanisms responsible for the relapse and lichenoid or bullous
features have not been completely understood. As highlighted in
our study, patients with lichenoid or bullous components
experienced relapse. This suggests ongoing T- or B-cell-mediated
autoimmunity and possibly individual differences in the
pathophysiological pathways underpinning relapses. However, as
patients received maintenance therapeutics, the differences in the
components of relapse could be modulated by the higher efficacy of
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therapeutics on these pathways. Notably, the highest lichenoid-
based relapse rates suggest a stronger therapeutic effect on the
blistering component.

The different clinical pictures may be the result of the multiplicity
of targeted antigens. Topical corticosteroids alone were not sufficient to
control the disease in our series, except in one patient who was only
treated with corticosteroid mouthwashes. As our patients shared
similarities with patients with MMP because of the predominant
mucosal picture, we used immunomodulators (such as dapsone,
sulfasalazine, or doxycycline) in the first-line treatment. In non-
responding cases, the first used immunomodulatory drug was
switched to another or immunosuppressive drugs were added
depending on extension/severity, as is usually performed to treat
MMP. Among the 11 patients who received systemic drugs, two
remained active despite receiving rituximab. Corticosteroids (topical
or systemic) were mostly used as first-line treatment in the literature in
patients with or without mucosal involvement. Dapsone is rarely
prescribed in case reports or series, even in the presence of mucosal
lesions. Patients without mucosal lesions were significantly more likely
in remission (CR or aCR) than those with mucosal lesions at the end of
follow up (84.7% vs. 65.4%), indicating that LPP with MM involvement
is more difficult to treat. Mucosal LPP appears to respond well to both
corticosteroid and immunomodulatory treatments. However,
considering the need for long-term treatment and the well-known
side effects of corticosteroids, immunomodulatory molecules appear to
be more appropriate (Table 5). Most of our patients who received
dapsone reached control or remission without systemic corticosteroids
or immunosuppressive drugs (67%).
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Immunomodulatory drugs could be considered a first-line
treatment for active mucosal lesions, such as MMP, and as a
steroid-sparing agent for this chronic disease (median follow-up
duration of 5.5 years in our series). Two severe patients were
treated by rituximab. The B-cell depletion therapy induced by
rituximab might be of more interest in LPP considering the
reported efficacy in AIBD, such as pemphigus and BP (45).
Notably, rituximab was found to deplete circulating B cells and,
thus, serum level of pathogenic auto-antibodies in pemphigus (46) by
causing a reduction of B-cell and T-cell cross talk implicated in T-cell
activation. Accordingly, rituximab was found to decrease circulating
autoreactive T cells in pemphigus (47, 48), and long-lasting response
to rituximab was found to rely on the decrease of DSG-specific T
follicular helper cells participating in sustained depletion of memory
auto-reactive B cells and DSG antibody-secreting cells (49). Whereas
the pathogenic role of IgG anti-BP180 has been validated in BP (50),
their pathogenicity is less demonstrated in MMP, but rituximab
efficacy was reported in a large series (51). On the other hand,
rituximab efficacy has been uncertain in small series of erosive lichen
planus without AIBD, whose immunopathology is more T cell driven
(52, 53). This may explain why the two patients who received
rituximab still had active disease. It would appear that the indirect
effect of rituximab on T cells is not sufficient to treat mediated T-cell
lichenoid inflammation in LPP.

Thus, LPP with mucosal involvement can be managed as an
MMP, which is supported by the nosology used by some authors.
These authors diagnosed patients with clinical, histological, and
immunological features similar to MMP because it fulfills the MMP
criteria if the disease predominantly affects the MMs (54, 55).

The limitations of our study include its retrospective design and
incomplete serological data, particularly the absence of IB using the
C-terminal region of BP180.

In conclusion, LPP with mucosal lesions is clinically and
immunologically heterogeneous and difficult to diagnose.
Diagnosis often requires biopsy, particularly when lichenoid and
bullous lesions are observed at different sites. Immunological
studies have identified diverse target antigens, such as those in
LPP with exclusive skin lesions. Our results suggest that
immunomodulators represent an alternative first-line treatment
for patients with predominant MM. Larger studies are necessary
to clarify the accurate therapeutic strategies depending on
disease severity.
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