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Case Report

Bullous lupus erythematosus with basement
membrane deposits of IgD
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ABSTRACT
Bullous lupus erythematosus is an uncommon blistering subepidermal autoimmune disease with characteristic
immunopathological nosologic features. A 67-year-old female presented with the sudden appearance of blisters in the
upper area of the right chest. Skin biopsies stained with H&E favored the diagnosis of blistering lupus erythematous with
a decrease in dermal sebaceous and eccrine glands. Direct immunofluorescence revealed deposits of IgG, complement
C3, fibrinogen, IgM, and IgD in the epidermal corneal layer and the basement membrane zone. Reactivity to some
dermal endothelial cell junctions and neural receptors was also noted. Also, complement C4 was positive against upper
and middle dermal thin fibers. Complement D2 was positive around some enlarged dermal vessels, colocalizing with
factor XIIIa. Our case highlights the complex and previously unreported immunologic response features associated
with bullous lupus erythematosus.
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INTRODUCTION
As with systemic lupus erythematosus (SLE), bullous
SLE has often been encountered in young adult females
of African descent. In fact, bullous SLE may occur in
all ages, sexes, and ethnicities, yet it tends to affect
younger females [1,2]. Lupus nephritis has quite often
been associated with bullous lupus, and this disease is
rare in minors [3]. The lesions vary from blisters, to
vesicles, to urticarial lesions, most often seen on the
face or in other sun-exposed areas. In several cases,
mucous membrane involvement has been reported.
In general, skin biopsies with hematoxylin and eosin
(H&E) staining show subepidermal detachment and
dermal infiltration of neutrophils (often visualized
near the epidermal-dermal junction) [1,2]. The
clinicopathologic diagnostic criteria for bullous SLE
include 1) a diagnosis of systemic lupus erythematosus
(SLE) by the American College of Rheumatology
(ARA) criteria; 2) a clinical blistering/vesicular eruption,

and 3) histologic evidence of subepidermal blistering
and a neutrophil-predominant dermal infiltrate.
Oral and esophageal lesions have been described in
bullous SLE [3]. Direct immunofluorescence (DIF)
staining classically demonstrates linear and/or granular
deposits of immunoglobulin IgG, IgM, and, frequently,
IgA in the BMZ. A serrated pattern is not seen by
DIF. These patterns assist in differentiating bullous
lupus (with tissue-bound auto-antibodies against
type VII collagen) from many other anti-BMZ disease
antibodies (in which a non-serrated pattern is seen) [1].
Some reports have shown bullous SLE antibodies to
bullous pemphigoid antigens (BP 230; BP 180) and
laminins 5 or 6 with immunoblotting [4]; however,
the supporting literature is not extensive enough to
definitively correlate with the disease. Some researchers
have attempted to differentiate types I and II of
bullous SLE, yet the classification is not completely
accepted. One proposal would subclassify bullous
SLE as type I or II depending on whether the antigens
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are directed against type VII collagen (type I bullous
SLE) versus against bullous pemphigoid antigens (BP
230, 180) or laminin 5 or 6 antigens (type II bullous
SLE). Dapsone at a dose of 1.0–1.5 mg/kg/day is the
treatment of choice. It is effective in most patients,
leading to swift clinical improvement within days or
several weeks [4]. In some cases in which dapsone is
ineffective, prednisolone, rituximab, methotrexate, or
azathioprine are utilized [4-6].

CASE REPORT
A 67-year-old black female with a forty-year history of
systemic lupus erythematosus (SLE) diagnosed with
the criteria by the American College of Rheumatology
(ARA) presented to the dermatologist regarding
the sudden presentation of blisters, dense vesicles,
bullae, and erosions. These lesions were present
both on normal and erythematous skin in sunexposed sites (Fig. 1a). Skin biopsies of perilesional
areas were taken and evaluated with H&E, as well
as with immunohistochemistry (IHC) and direct
immunofluorescence (DIF) as previously described [7].
A diagnosis of bullous SLE was established based on
the clinical presentation and the histologic findings.
H&E staining demonstrated a subepidermal blister
with a heavy neutrophilic infiltrate in 1) the blister
lumen; and 2) the upper dermis, mainly present in the
papillary tips with additional fibrin and neutrophilic
debris. Notably, sebaceous glands were decreased in
the dermis. Dapsone at a dose of 1.0–1.5 mg/kg/day
was administered and the lesions resolved.
To better study this case, we employed both
single- and double-color IHC staining, performed
with the Leica Bond MAX automated system
(Buffalo Grove, Illinois, U.S.) with Novolink™
detection and Compact Polymer™ technology as
previously described [7]. Specifically, for primary
staining, we used Bond Max refined red detection
DS9390, alkaline phosphatase linker polymer, and
fast red chromogen (red staining). For secondary
staining, we used bond polymer refined detection
DS9800, horseradish peroxidase linker polymer,
and DAB chromogen (brown staining). Positive
and negative controls were consistently performed.
The following antibodies were used for the IHC:
mouse anti-human monoclonal antibodies 1) Clone
F7.2.38, Complement C4 (C4) Cat. No. F0169, 2)
IgD Cat. No IR517, 3) factor XIIIa, 4) CD2 (LFA2) Cat No: PA0271, all from Leica/Novocastra. For
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DIF staining, we used antibodies and techniques as
previously described [7]. It is generally accepted that
bullous systemic lupus erythematosus is transient in
most cases and usually reverts with no further flares,
sometimes leaving hypo- or hyper-pigmentation. Our
patient had no pigment alterations after recovery.
Fig. 1a shows multiple blisters some with hemorrhagic
contents. Fig. 1b shows some mucin deposition in
the dermis on H&E. The histologic features were
representative of bullous SLE. IHC staining for IgD
revealed linear staining along the basement membrane
zone (BMZ) (Fig. 1c).
Using IHC, Complement C4 was positive in the
extracellular matrix of the upper dermis as well in
the middle and deep dermis, with positive individual
elongated cells resembling the shape of fibroblasts
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Figure 1: a: Clinical blisters and hemorrhagic blisters on the upper
chest (black arrows). b: H&E staining displaying a partially reepithelialized subepidermal blister (blue arrow) (200×). The black arrow
highlights mucin in the dermis and the red arrow shows neutrophils
around dermal blood vessels. c: IHC staining using IgD revealing a
linear deposit along the base of the epidermis (brown staining; black
arrow) as well as a lack of staining in the epidermal stratum spinosum
(red arrow) (100×). d: DIF showing a positive blister lumen with positive
staining with FITC conjugated anti-human IgM (white arrow), as well as
positive non-serrated BMZ staining (red arrow) (400×). e: IHC staining
with complement C4 showing positive staining in the extracellular matrix
of the upper dermis (brown staining; black arrow), as well in the middle
dermis (brown staining; red arrow) and positive staining elongated cells
resembling the shape of fibroblasts (100×). f: IHC positive red staining
on a cluster of cells using complement D2 (black arrow) (200×). The
brown staining is dermal fiber structures staining for complement C4.
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(Fig. 1e). Complement D2 was positive in a cluster in
the dermis around the remnants of a sebaceous gland
and in some vascular bundles between the middle and
deep dermis (Fig. 1f). Factor XIIIa was also positive in
these areas (Fig. 1f).
DIF staining displayed the following results: kappa light
chains (+++, epidermal stratum corneum); lambda
light chains (+++, epidermal stratum corneum); IgG
(++, patchy and serrated in the BMZ); (-); complement
C1q (+/-, linear BMZ); complement C3 (++, dotted in
the BMZ, dotted in the epidermal and the mesenchymal
endothelial cell junctions); albumin (-) and fibrinogen
(++++, serrated linear BMZ, corneal layer and dermal
perivascular). IgM was similar in positivity to fibrinogen,
yet additional cytoid bodies were observed in the BMZ
(Fig. 1d). IgD was positive (++++) in a linear fashion
in the BMZ as well as in multiple small cell junctions in
the upper and middle dermis. Please note that IgD was
observed using both IHC and DIF in a similar pattern
to that seen with fibrinogen.

DISCUSSION
Bullous systemic lupus erythematosus is also termed bullous
eruption of SLE and vesiculobullous SLE. The association
between collagen VII and bullous SLE was found using
autoantibodies detected by indirect immunofluorescence,
as well by enzyme-linked immunosorbent assays (ELISA)
against type VII collagen [8]. In the current case, we clearly
demonstrate positive staining in the BMZ with IgD. We
also describe non-classical complement findings in the
BMZ of the blisters.
The most common pattern of bullous SLE autoreactivity
using DIF displays linear or granular immunoglobulins
(IgG, IgM, IgA, and/or complement C3) in the
dermal-epidermal junction (DEJ) along the BMZ in
perilesional skin biopsies [8]. In the current case, IgD
was also observed using both IHC and DIF staining in
a similar pattern to that seen with fibrinogen.
Since we serve as a reference laboratory for blistering
diseases, we have noted that not only bullous lupus,
yet also other autoimmune blistering diseases display
positivity when using IgD [9]. We have observed
similar patterns of positivity across multiple disorders
with IgD, IgM, and fibrinogen. Recent studies have
revealed that high expression of the IgD-B-cell receptor
(IgD-BCR) may help physiologically autoreactive B
cells endure in peripheral lymphoid tissues owing to
unresponsiveness to self-antigens; and help their entry
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into germinal centers to “redeem” autoreactivity via
somatic hypermutation [10]. In the current case, we
speculate that IgD may be helping in the attack on the
self-antigen, potentiating the autoimmune response.
We also observed complement activation not usually
reported in bullous lupus. In this case, complement C4
was highly positive. Interestingly, in the pathogenesis
of tissue inflammation and injury in SLE, complement
C4 is also higher in patients with lupus nephritis [11].
We conclude that the roles of IgD, complement C4,
and other inflammatory markers may indeed play critical
roles in bullous SLE and that these markers might be
included in the diagnostic and research panels employed
to study autoimmune diseases. Furthermore, low
complement C4 levels are frequently found in systemic
lupus erythematosus; patient seric levels may also
fluctuate, with low levels of both often seen in disease
flare-ups. In our case, the patient displayed a normal seric
acid titer (< 8.3 mg/dL; normal range < 10 mg/dL) [12].
Thus, we speculate that the autoimmune response to
selected structures in the dermis (demonstrated by IHC
staining) may contribute to a decrease in complement
C4 levels in patients with bullous SLE.
Consent
The examination of the patient was conducted according to the
principles of the Declaration of Helsinki. The authors certify
that they have obtained all appropriate patient consent forms, in
which the patients gave their consent for images and other clinical
information to be included in the journal. The patients understand
that their names and initials will not be published, and due effort
will be made to conceal their identity.
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