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Abstract

Background: Bullous systemic lupus erythematosus (BSLE) is a rare autoimmune blistering disorder occurring
in association with systemic lupus erythematosus (SLE). Owing to its rarity, current knowledge remains limited,
particularly in Southeast Asian populations.

Objective: This study retrospectively evaluated the clinical, histopathologic, immunofluorescence, and serologic features
of BSLE, together with a review of the existing literature.

Method: This review included patients diagnosed with BSLE at Siriraj Hospital, Mahidol University, between 2003
and 2024.

Results: Among 9,055 patients with cutaneous lupus erythematosus, 12 were identified as having BSLE (incidence
0.13%). The median age was 39.5 years with equal sex distribution. Most patients (75%) presented with BSLE at the
time of SLE diagnosis, while others developed it later. Lesions appeared on sun-exposed and non-sun-exposed areas,
mainly the extremities, and mucosal involvement occurred in 33.3%. Direct immunofluorescence most frequently
demonstrated immunoglobulin (Ig) G deposition (91.7%), followed by complement 3 (83.3%), IgM (75%), and
IgA (50%), typically with linear and/or granular deposition of IgG and C3 along the basement membrane zone.
Antinuclear antibodies were present in all patients. Systemic involvement was common (75%), most frequently affecting
the kidneys (66.7%), followed by hematologic abnormalities (58.3%). Owing to disease severity, most patients required
treatment with systemic corticosteroids in combination with immunosuppressive agents rather than dapsone alone to
achieve disease control.

Conclusions: This study and literature review highlight that, although BSLE is an uncommon cutaneous manifestation
of SLE, it is strongly associated with systemic involvement, particularly renal and hematologic disease, which often
necessitates treatment with immunosuppressive agents.

Key words: bullous systemic lupus erythematosus, cutaneous lupus erythematosus, autoimmune blistering disease,
direct immunofluorescence, pathogenesis

Affiliation:
Citation: Department of Dermatology, Faculty of Medicine Siriraj Hospital,
Rujitharanawong, C., Kulthanan, K., Tuchinda, P, Nuttawong, S., Mabhidol University, Bangkok, Thailand
Julraksa, M., Chularojanamontri, L. (0000). Bullous systemic
lupus erythematosus in a Southeast Asian cohort: Corresponding author:
High systemic association driving systemic therapy. Leena Chularojanamontri
Asian Pac ] Allergy Immunol, 00(0), 000-000. 2 Wanglang Road, Siriraj, Bangkok Noi, Bangkok 10700, Thailand
https://doi.org/10.12932/ap-241125-2180 E-mail: leenajim@gmail.com




/‘ Asian Pac ] Allergy Immunol DOI 10.12932/AP-241125-2180

APJAI

Introduction

Systemic lupus erythematosus (SLE) has an annual
incidence of approximately 1-10 per 100,000 population
and a prevalence ranging from 5.5 to 130 per 100,000.'
Cutaneous lupus erythematosus (CLE), a common
manifestation of SLE, has an incidence of 3-4 per 100,000
and a prevalence of approximately 70 per 100,000 in
population-based studies from the United States and
Europe.'” Vesiculobullous manifestations in SLE are rare,
affecting less than 5% of patients.® Blistering disorders
associated with SLE can be broadly classified into three main
categories.® The first includes lupus erythematosus-specific
vesiculobullous lesions, which occur secondary to severe
interface dermatitis in active CLE and are histologically
marked by vacuolar alteration at the basement membrane
zone (BMZ) and mononuclear cell infiltrates in the
upper dermis. The second category comprises coincidental
autoimmune blistering diseases that may coexist with SLE,
such as dermatitis herpetiformis,”"* bullous pemphigoid,*
and pemphigus erythematosus.”” The third category is bullous
systemic lupus erythematosus (BSLE), a distinct subepidermal
blistering disorder characterized by autoantibody-mediated
damage at the BMZ.!¢%

BSLE is clinically presented with acute-onset of
vesiculobullous eruptions. Reported incidences of BSLE
include 0.2% in Thailand and Sudan, 2.1% in France,
and 3% in Singapore.'*”**? In pediatric populations,
BSLE remains rare, with a prevalence of 1% reported in
a Brazilian cohort? BSLE predominantly affects women
in early to middle adulthood, most frequently between the
second and fourth decades of life.”> Approximately 40-50%
of patients develop bullous eruptions at the onset of SLE,
whereas the remaining 50-60% experience blister formation
after their initial SLE diagnosis. The interval between SLE
onset and the appearance of bullae ranges from 2.5 to
40 months.’** The diagnostic criteria for BSLE were first
described in 1983 and later revised in 1988 to include
the following criteria; (i) meeting the diagnosis of SLE;
(ii) vesiculobullous eruptions; (iii) histopathology showing
a subepidermal blister with a predominantly neutrophilic
infiltrate; (iv) direct immunofluorescence (DIF) with
predominate IgG and/or IgM, at the BMZ; (v) indirect
immunofluorescence (IIF) showing either negative or positive
binding of autoantibodies to the BMZ using the salt-split
skin technique. Due to its rarity and clinical resemblance
to other autoimmune blistering disorders, BSLE often
remains underrecognized. Enhanced awareness and improved
recognition are essential for the accurate diagnosis
and management of BSLE. Therefore, this study aimed
to retrospectively review the clinical manifestations,
histopathologic features, immunofluorescence findings, and
serologic profiles of BSLE, along with a review of previously
published literature.

Material and methods

This retrospective review included patients diagnosed with
BSLE at Siriraj Hospital, Mahidol University, between 2003
and 2024. Electronic medical records were searched using
the ICD-10 codes L93, L13.9, and M32 to identify patients
with CLE and BSLE. The diagnosis of BSLE was established
using histopathology, direct immunofluorescence, direct
salt-split skin testing, and relevant SLE serology, as anti-type
VII collagen ELISA is not routinely available at our center.
Data on demographics, clinical manifestations, relevant
investigations, and treatment outcomes were collected.
Cutaneous disease was considered controlled when no
active skin lesions were present for at least 2 months, and
partially controlled when lesions improved but did not
fully resolve. Systemic involvement was considered controlled
when all abnormalities normalized for at least 2 months,
partially controlled when abnormalities improved without
normalizing, and uncontrolled when no improvement was
seen. This study was approved by the Siriraj Institutional
Review Board. All analyses were performed using SPSS
for Windows, version 18.0 (SPSS Inc., Chicago, IL, USA).
Statistical significance was defined as a P-value less than 0.05.

Results

Among 9,055 patients diagnosed with CLE and/or SLE
between January 2003 and December 2024, 12 were diagnosed
with BSLE, yielding an incidence of 0.13% in this cohort.
The median age at BSLE onset was 39.5 years (range: 23-65),
with an equal distribution between males and females. Table 1
summarizes the clinical manifestations, histopathologic features,
immunofluorescence findings, and treatment outcomes of
patients in our cohort. Nine patients (75%) developed BSLE
at the onset of SLE, while 2 (16.7%) and 1 (8.3%) patient
developed BSLE at 4 months and 24 months after SLE
diagnosis, respectively. Cutaneous involvement was limited
to sun-exposed areas in 7 patients (58.3%), restricted to
sun-protected sites in 1 patient (8.3%), and affected both
regions in 4 patients (33.3%). The upper extremities were the
most frequently involved anatomical site, affected in 8 patients
(66.7%), followed by the lower extremities in 6 patients (50%).
Mucosal involvement was identified in 4 patients (33.3%),
all of whom exhibited lesions confined to the oral mucosa.
Antinuclear antibodies (ANA) were detected in all patients,
while anti-dsDNA were present in 4 patients (33.3%). Systemic
involvement was documented in 9 patients (75%), reflecting
a high prevalence of multisystem diseases. Renal involvement
was noted in 8 patients (66.7%), most commonly presenting
as proteinuria in 6 patients. Hematologic abnormalities were
identified in 7 patients (58.3%), with anemia being the most
frequent manifestation (6 patients).
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Table 2. Direct immunofluorescence patterns in patients with bullous systemic lupus erythematosus.

Patterns IgG IgA IgM C3
Linear deposit at BMZ 6 (50%) 1 (8.3%) 0 (0%) 4(33.3%)
Granular deposit at BMZ 4(33.3%) 4(33.3%) 7 (58.3%) 5(41.7%)
Linear and granular deposit at BMZ 0 (0%) 1(8.3%) 0 (0%) 1(8.3%)
Epidermal nuclear staining 3(25%) 0 (0%) 0 (0%) 0 (0%)
Appendage 3 (25%) 0 (0%) 1(8.3%) 2 (16.7%)
Superficial dermal blood vessels 1(8.3%) 0 (0%) 2 (16.7%) 2 (16.7%)
Colloid bodies 0 (0%) 1(8.3%) 3 (25%) 0 (0%)
Abbreviation: BMZ, basement membrane zone; Ig, immunoglobulin; C, complement;
DIF findings are summarized in Table 2. IgG was the most Discussion

frequently detected immunoreactant in 11 patients (91.7%),
followed by complement 3 (C3) (10 patients, 83.3%), IgM
(9 patients, 75%), and IgA (6 patients, 50%). The predominant
pattern was linear and/or granular deposition of IgG
and C3 along the BMZ, identified in 11 patients (91.7%).
Granular IgM deposition, commonly seen in other subtypes
of CLE, was noted in 7 patients (58.3%). Additional findings
included immunoreactant deposition in appendage structures
in 4 patients (33.3%), superficial dermal blood vessels in
3 patients (25%), and colloid bodies in 3 patients (25%).
Epidermal nuclear staining with IgG was also noted in
3 patients (25%).

Treatment Response and Outcomes

Most patients received a combination of corticosteroids
and immunosuppressive agents to manage both cutaneous
and systemic manifestations (Table 1). Prednisolone was
prescribed in 10 of 12 patients (83.3%) at a mean dose of
32 mg/day (range 20-60 mg), followed by antimalarial agents
in 6 patients (50%) at 250-500 mg/day. Mycophenolate mofetil
was the most commonly used immunosuppressive agent.
Dapsone monotherapy was used in only one patient without
systemic involvement. Cutaneous disease control was achieved
in 10 patients (83.3%). During a median follow-up period of
7 years (range: 1-12 years), two patients (16.7%) experienced
recurrence of CLE, presenting as acute CLE at 3 and 9 years
after BSLE onset.

Figure 1 illustrates the proposed pathogenesis of BSLE.
Genetic  susceptibility =~ combined with environmental
triggers, most notably ultraviolet radiation (UVR), play a
critical role in the development of CLE lesions, particularly
in sun-exposed areas. In CLE, UVR induces prolonged
keratinocyte apoptosis, with apoptotic cells persisting for
up to 72 hours, compared to the more efficient clearance
observed in healthy individuals.** Inefficient clearance
results in secondary necrosis and the release of intracellular
antigens, facilitating the formation of autoantibody-antigen
complexes.”® The accumulation of apoptotic debris further
contributes to the generation of autoantibodies, including
those directed against type VII collagen. The hallmark of
BSLE pathogenesis is primarily mediated by circulating
autoantibodies targeting type VII collagen, particularly its
noncollagenous domain 1, resulting in disruption of the
BMZ junction and formation of subepidermal blisters.?
In addition to this direct mechanism, immune complex
deposition and complement activation promote neutrophil
recruitment, a key histopathologic feature of BSLE.”®
These immune complexes also activate type I interferon (IFN)
pathways.” IFN-a induces nitric oxide synthase and mediates
oxidative tissue damage.®' The interplay between IFN
activation and nitric oxide-driven inflammation contributes
to a self-perpetuating proinflammatory loop that may
exacerbate tissue injury in both CLE and SLE.**** Reported
evidence suggests that BSLE is associated with a higher
frequency of systemic involvement, including lupus nephritis
and hematologic abnormalities. This observation supports
the hypothesis that IFN-mediated pathways may underlie
both cutaneous and systemic disease manifestations.***’
Nevertheless, the specific cytokines and molecular
pathways connecting IFN signaling to the diverse clinical
manifestations of BSLE, lupus nephritis, and hematologic
involvement remain poorly understood. Further studies are
justified to explain these mechanisms and validate their roles
in disease progression.
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Treatment options

« Dapsone (1 line drug)

« Systemic corticosteroids
« Mycophenolate mofetil
« Cyclophosphamide

+ Rituximab

(Dermoepidermal Junction \

Anti-type VIl collagen antibodies
disrupt anchoring fibrils at the
dermoepidermal junction, and with
neutrophilic infiltration, produce
subepidermal blister formation‘/

\ Ultraviolet radiation

& Apoptosis keratinocytes
B cells

\ #
“n" Anti-collagen VIl autoantibodies

‘. Neutrophils

Figure 1. Ultraviolet radiation induces keratinocyte apoptosis, leading to the release of intracellular antigens. (A) Impaired
clearance results in prolonged exposure of apoptotic material, promoting the generation of autoantibodies, including those
targeting type VII collagen. (B) Autoantibody binding to anchoring fibrils at the dermoepidermal junction, leading to direct
damage of type VII collagen, a key structural component anchoring the epidermal and dermal layers of the skin (C, D) Together
with neutrophilic infiltration (E), this process results in subepidermal blister formation (F) characteristic of bullous systemic
lupus erythematosus. Concurrent production of nitric oxide and proinflammatory cytokines facilitates neutrophil recruitment.
In terms of treatment, dapsone is the first-line therapy for BSLE. If dapsone is contraindicated or not well tolerated, systemic
corticosteroids, mycophenolate mofetil, cyclophosphamide, or rituximab may be considered as alternative options.

Clinical manifestations

Cutaneous involvement is observed in approximately
70-85% of patients with SLE and encompasses both
lupus-specific and lupus-nonspecific lesions, as classified by
Gilliam and Sontheimer.*® Figure 2 illustrates lupus-specific
cutaneous lesions. Acute CLE features the classic malar
rash and widespread maculopapular eruptions. Subacute
CLE presents with annular or papulosquamous lesions,
and neonatal lupus erythematosus most often manifests
on the face. Chronic CLE, most commonly discoid lupus
erythematosus, is characterized by scaly, indurated plaques
that may result in scarring and dyspigmentation. Additional
variants include BSLE and Rowell syndrome-like erythema
multiforme, both of which are also considered lupus-specific
lesions.” Clinically, it is characterized by the sudden onset
of tense vesicles and bullae that may develop on either
normal-appearing skin or erythematous, infiltrated areas
(Figure 3).2?** However, the majority of cases (75-90%)

indicated that BSLE lesions more frequently occur on
erythematous skin.'®* Lesions in BSLE can affect both
sun-exposed and sun-protected areas, with a predilection
for the extremities, face, and trunk.'® Additional involved
sites include the neck, supraclavicular regions, and axillary
folds. Although generalized distribution has been reported,
it is relatively uncommon.'® Mucosal involvement occurs in
approximately 30-50% of cases, most frequently affecting
the oral mucosa, particularly the labial and perioral regions,
though genital involvement has also been documented.'®?**
Bullae generally progress to erosions and crusts, healing
without scarring or milia formation, though residual
hypopigmentation or, less frequently, hyperpigmentation
may persist.'*?**" Pruritus is usually absent or mild.***
Compared with previous cohorts, this study showed a
more balanced sex distribution and older age at diagnosis,
indicating that BSLE should be considered even in older and
male patients presenting with tense bullae. (Table 3)
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Table 3. Comparison of demographic characteristics, clinical distribution, and systemic involvement in patients with bullous
systemic lupus erythematosus across published cohorts

Patient characteristics T:l;s:tll;c)ly Chanl::l;aeﬁflph © Qiz:(: i,;:;)al. . RiSi;}t):fliese " Ponséf:.el *
(n=10) ((ER)] (n=6)

Country Thailand Thailand China France Argentina
Published Year - 2017 2022 2018 2018
Sex

Female 6 (50%) 10 (100%) 10 (83.3%) 10 (100%) 6 (100%)
Age at diagnosis (years) 39.5# 24* 25.9# 24* 24*
Distribution

Head and neck 4(33.3%) 7 (70%) 10 (83.3%) 7 (70%) NA

Trunk 4(33.3%) 7 (70%) 7 (58.3%) 10 (100%)

Upper extremities 8 (66.7%) 8 (80%) 8 (66.7%) 8 (80%)

Lower extremities 6 (50%) 7 (58.3%) 5(50%)
Mucous membrane involvement 4 (33.3%) 5(50%) 6 (50%) 6 (60%) 5(83.3%)
Extra-cutaneous manifestations 9 (75%) 10 (100%) 12 (100%) 9 (90%) 6 (100%)

Lupus nephritis 8 (66.7%) 9 (90%) 11 (91.7%) 5(55.6%) 5(83.3%)

Cytopenia 7 (58.3%) 10 (10%) 10 (83.3%) 9 (100%) 6 (100%)

Arthritis NA 4 (40%) 6 (50%) 5(55.6%) 3 (50%)

Serositis NA 4 (40%) 6 (50%) 0(0%) NA

Neuropsychiatric lupus NA 0(0%) 3 (25%) 2 (22.2%) NA

Cardiac dysfunction NA NA 2 (16.7%) NA NA

Interstitial lung disease NA NA 1(8.3%) NA NA

Gastrointestinal involvement NA NA 1(8.3%) NA NA
TreaFment outcomes (Complete or 11 (91.7%) 9 (90%) 9 (75%) 10 (100%)
partial control)

Steroid alone 1(9.1%) 0 (0%) 1(11.1%) 0 (0%)

Steroid + dapsone 1(9.1%) 0 (0%) 0 (0%) 0 (0%)

Steroid + dapsone + AMD 1(9.1%) 2 (22.2%) 0 (0%) 0 (0%)

Steroid + dapsone + AMD + IS 2 (18.2%) 3(33.3%) 0 (0%) 0 (0%)

Steroid + AMD 1(9.1%) 1(11.1%) 0 (0%) 1(10%) NA

Steroid + AMD + IS 4 (36.4%) 3(33.3%) 6 (66.7%) 0 (0%)

Steroid + IS 0(0%) 0(0%) 2(22.2%) 1(10%)

Dapsone alone 1(9.1%) 0 (0%) 0 (0%) 5(50%)

Dapsone + IS 0 (0%) 0 (0%) 0 (0%) 1(10%)

Topical corticosteroid alone 0 (0%) 0 (0%) 0 (0%) 1 (10%)

Anakinra 0(0%) 0(0%) 0 (0%) 1(10%)

Abbreviation: AMD, anti-malarial drugs; IS, immunosuppressants; NA, not available;
For age reporting, * indicates median values, and * indicates mean values.
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The rarity of BSLE and early initiation of therapy leave
its untreated natural course poorly documented. In this
study, most patients developed bullous eruptions as the
initial manifestation of SLE. The distribution and clinical
characteristics of BSLE in pediatric patients are generally
similar to those in adults.*** Recurrence is uncommon, even
among patients with ongoing systemic disease activity,'>*
with reported relapse rates of approximately 20%.%

Systemic involvement

Similar to other subtypes of CLE, BSLE may occur
independently of systemic disease activity; however, several
reports have indicated an association between blistering and
internal organ involvement, with rates ranging from 26%
to 100%.* Renal involvement, manifesting as proteinuria,
hematuria, and lupus nephritis, has been reported
in approximately 50-90% of BSLE.'**% Hematologic
involvement has been reported in approximately 50-80%
of cases,” with some studies indicating rates as high as
100%.'*¢ Anemia is frequently observed,' though leukopenia
predominates in Latin American and African cohorts.*
In comparison, polyarthritis and serositis are less commonly
observed in patients with BSLE, with reported frequencies
of approximately 40-50%.'“* Neurological involvement has
also been documented, occurring in about 25% of cases.”
Regarding disease severity, patients with BSLE demonstrated
significantly higher frequencies of renal and hematologic
abnormalities, compared to SLE patients without bullous
manifestations. These findings suggest that BSLE may
serve as a clinical marker of more severe systemic disease
in individuals with SLE.* As shown in Table 3, systemic
involvement may be largely independent of population
demographics, underscoring the need for careful systemic
evaluation in clinical practice.

Serologic finding

At the time of BSLE diagnosis, ANA were the most
frequently detected serologic marker. In one cohort,
high-titer ANA at a dilution of > 1:320 were observed in
approximately 90% of cases.!® Anti-dsDNA and anti-Smith
antibodies were identified less frequently, with reported
detection rates ranging from 30-60% and 15-30%,
respectively, depending on the studies.’® Additional
autoantibodies such as anti-ribonucleoprotein, anti-Ro/SSA
and anti-La/SSB may also be identified.’ Inflammatory
markers typically demonstrate elevation, with erythrocyte
sedimentation rate increased, and complement levels were
reduced in the majority of patients.'

Histopathology findings

Two distinct histopathologic  patterns have been
described in BSLE. The first resembles DH which is
characterized by subepidermal blistering with a predominant
neutrophilic infiltrate localized at the tips of the dermal
papillae, forming microabscesses, along with nuclear debris
(leukocytoclasia) and fibrin deposition. The second pattern

features a dense, linear band of neutrophils aligned along
the BMZ, often associated with subepidermal cleft and
blister formation (Figure 3).*'** In more chronic or
long-standing lesions, a mixed inflammatory infiltrate
composed of both neutrophils and lymphocytes may extend
into the deeper dermis.®® Additional histologic features
frequently observed include marked dermal edema,
superficial and mid-dermal perivascular lymphocytic
infiltration, and abundant mucin deposition within the
reticular dermis.®® Importantly, the histopathology of BSLE
may mimic other subepidermal blistering disorders such as
linear IgA dermatosis, or bullous pemphigoid. However, BSLE
can be differentiated by several key features: the presence
of neutrophilic nuclear dust, prominent mucin deposition
in the reticular dermis, and the relative absence of
eosinophils within the blister cavity.*** These distinguishing
characteristics serve as valuable diagnostic clues in the
histopathologic evaluation of BSLE.

Immunofluorescence findings

Immunofluorescence is an important adjunctive
diagnostic tool used alongside histopathological examination
to support the diagnosis of BSLE. The immunopathologic
hallmark of BSLE is the deposition of immunoreactants
along the BMZ, demonstrated by DIF (Figure 4). In BSLE,
DIF typically reveals multiple immunoreactant deposition
at the BMZ, which may appear in pure linear, pure granular,
or mixed linear and granular patterns®® In our study,
mixed linear and granular deposits were observed in
33.3% of cases, pure granular in 41.7%, and pure linear in
25% of patients. IgG being the most frequently reported
immunoreactant along the BMZ, detected in approximately
50-90% of cases.”? The detection rates of other
immunoreactants-such as IgA, IgM, and C3-vary across
studies.”® Compared to other forms of CLE, IgA deposition
is more frequently observed in BSLE and correlates with the
characteristic neutrophil-predominant inflammatory infiltrate
seen histologically.**** These deposits are often continuous
and may extend into the dermis and perivascular regions.*
DIF is also valuable in distinguishing BSLE from DH,
in which IgA deposits in DH are localized to the dermal
papillae rather than along the BMZ. In the salt-split skin
technique, immunoreactant deposition in BSLE typically
localizes to the dermal side, below the lamina densa, at the
level of type VII collagen.'®* Nevertheless, this same pattern
is also observed in epidermolysis bullosa acquisita (EBA),
limiting its specificity.**** Consequently, differentiating
BSLE from EBA remains a key clinical challenge. In clinical
practice, the diagnosis of BSLE is supported by integrating
SLE-related clinical manifestations and serologic evidences,
such as ANA, anti-dsDNA, and other relevant SLE serologies.
Clinically, BSLE typically occurs in the setting of active SLE
and often responds rapidly to lupus-directed therapy, whereas
EBA tends to follow a more chronic and treatment-refractory
course.” However, in certain circumstances, BSLE cannot be
completely distinguished from EBA.
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Figure 4. Direct immunofluorescence findings in bullous systemic lupus erythematosus demonstrate the deposition of multiple
immunoglobulins (Ig) at the basement membrane zone (BMZ) including: (A) linear deposition of IgG along the BMZ;
(B) granular deposition of IgM at the BMZ; (C) mixed linear and granular deposition of complement component C3 at the BMZ;
and (D) immunoreactant deposition on the dermal side of the split, as shown by the salt-split skin technique. (20x magnification)

Enzyme-linked immunosorbent assays

Enzyme-linked immunosorbent assay (ELISA) has
been developed to improve the diagnostic sensitivity and
specificity of autoimmune bullous diseases.”® ELISA can
detect circulating autoantibodies against type VII collagen,
specifically recognizing the 290- and 145-kDa fragments.*
Notably, ELISA-based subclass analysis has shown that BSLE
patients more frequently exhibit elevated levels of IgG2 and
IgG3, whereas EBA is typically associated with IgGl and
IgG4 dominance.’®**% Despite this advancement, ELISA
testing does not yield positive results in all cases of BSLE,
with previous reported positivity rates of approximately
60%.” This raises the possibility that other autoantigens
may contribute to disease pathogenesis. Supporting this
hypothesis, additional autoantibodies targeting laminin-5,
laminin-6, and bullous pemphigoid antigen 1 have been
identified in patients with BSLE.** This observation suggests
the involvement of epitope spreading, wherein an initial
autoimmune response directed against type VII collagen may
subsequently expands to include other BMZ components.

Due to the heterogeneity of antigenic targets, BSLE has
been immunopathologically classified into three subtypes
based on autoantibody specificity, as determined by IIF,

ELISA, or immunoelectron microscopy. Type I, the most
common subtype, is characterized by the presence of
autoantibodies against type VII collagen, either circulating
in serum or deposited at the BMZ. Type II lacks these
antibodies and is believed to target unidentified BMZ
antigens. Type III may or may not show autoantibodies to
type VII collagen, reflecting diagnostic heterogeneity.?*
However, the clinical relevance and diagnostic distinctions of
these subtypes remain poorly defined.

Treatment / Management

In BSLE patients with active systemic involvement,
treatment  with systemic  corticosteroids and/or
immunosuppressive agents is required. In contrast,
in patients without systemic involvement, bullous lesions
may be managed with dapsone monotherapy or dapsone in
combination with corticosteroids and/or immunosuppressive
agents, depending on the severity of cutaneous disease.
Therefore, dapsone may be initiated and assessed for
response before escalating to immunosuppressive therapy
in patients without widespread cutaneous involvement or
systemic disease.
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Dapsone has consistently shown rapid and reliable
control of BSLE lesions and is widely considered the
first-line treatment.*”®* It has demonstrated rapid and marked
clinical efficacy, with response rates reported in up to 90%
of patients.” Improvement in skin lesions is frequently
observed within a few days of initiating therapy.*
Dapsone exhibits both antimicrobial and anti-inflammatory
properties, the latter being the primary basis for its efficacy
in neutrophilic dermatoses. Its anti-inflammatory activity is
primarily attributed to the inhibition of neutrophil-mediated
tissue damage. Key mechanisms include inactivation of
myeloperoxidase, an enzyme essential for generating reactive
oxygen species, resulting in reduced oxidative tissue
damage.®® Dapsone also suppresses neutrophil migration
to extravascular sites by inhibiting adherence-dependent
functions essential for neutrophil recruitment, further
contributing to its anti-inflammatory effects.”” Furthermore,
dapsone impairs chemoattractant-induced signal transduction,
thereby reducing neutrophil infiltration and local production
of reactive oxygen species and proteolytic enzymes in
affected skin, as observed in neutrophilic dermatoses.*®
Another proposed mechanism includes the inhibition of
calcium-dependent neutrophil functions, particularly the
release of tissue-damaging oxidants and proteases, contributing
to its therapeutic efficacy in inflammatory skin disorders.*
Given the neutrophil-predominant infiltrate characteristic of
BSLE, this mechanism of action supports dapsone’s efficacy
in this condition. The initial recommended dose of dapsone
is 50 mg per day.® Titration may be performed by increasing
the dose in 25 mg increments weekly, guided by close
laboratory monitoring.®® The dosage can be increased up to a
maximum of 200 mg per day, depending on clinical response
and patient tolerability.”* Prior to initiation, patients should be
screened for glucose-6-phosphate dehydrogenase deficiency
due to the risk of hemolysis. Hemolytic anemia may occur
in up to 50% of patients, along with other adverse effects
such as methemoglobinemia, agranulocytosis, hepatitis, and
hypersensitivity reactions, including drug hypersensitivity
syndrome.” Hemoglobin monitoring is recommended during
the first month of therapy and every three months thereafter,
with methemoglobin levels typically assessed between days 8
and 14 of treatment.”” Notably, dapsone is considered safe for
use during pregnancy and lactation.” In some cases of BSLE,
dapsone therapy can be successfully discontinued within one
year without recurrence of bullous lesions.”>”*> The reported
success rate of dapsone in achieving cutaneous disease control
varies across studies, ranging from 70% to 100%.

If dapsone is contraindicated or poorly tolerated, systemic
immunosuppressive agents, such as systemic corticosteroids,
mycophenolate mofetil, or cyclophosphamide, may be
employed either as monotherapy or in combination,
particularly in patients with active systemic involvement or
widespread cutaneous disease.’*”* Intravenous immunoglobulin
has been wused in refractory BSLE, especially when
immunosuppressants are contraindicated, though supporting
evidence is limited to case reports.”* Biologic therapy,
particularly rituximab, has shown promise in the management
of refractory BSLE. As a monoclonal antibody targeting
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CD20 on B lymphocytes, rituximab has demonstrated efficacy
in cases unresponsive to conventional immunosuppressive
agents.®”>77 In addition, belimumab, a monoclonal antibody
directed against B-lymphocyte stimulator, has been employed
in a BSLE patient based on its approved indication for SLE.”
However, evidence supporting their use in BSLE is currently
limited to a single case report, and further studies are
warranted to evaluate its therapeutic role in this subset.

Conclusion

Despite being recognized for several decades, BSLE
remains poorly understood due to its rarity, with most
existing data derived from isolated case reports and small
case series. Data are particularly limited in Southeast Asia.
This study reports findings from a Thai cohort, which
may help bridge regional knowledge gaps and underscore
the need for larger, prospective studies to advance
understanding of BSLE. Nevertheless, several limitations
should be acknowledged, including its retrospective design
and relatively small sample size, which may affect the
generalizability of the findings. Further prospective,
multicenter studies involving larger patient cohorts are
warranted.
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