Pemphigus foliaceus autoantibodies bind both

epidermis and squamous mucosal epithelium, but

tissue injury is detected only in the epidermis
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Background: Fogo selvagem (FS) is an autoimmune intraepidermal blistering disease medi-
ated by antidesmosomal autoantibodies. Patients with FS do not have mucosal lesions despite
extensive skin involvement.

Objective: Our purpose was to evaluate the epidermis and the oral epithelium of patients with
FS as targets of antidesmosomal autoantibodies.

Methods: Fifteen patients were studied clinically, histologically, and immunologically. Biopsy
specimens from the skin and the oral mucosa were studied by light microscopy and direct im-
munofluorescence. The serum of each of these patients was also titrated by indirect immu-
nofluorescence.

Results: All patients showed skin lesions and subcorneal acantholyis, but none exhibited oral
blisters or erosions. Direct immunofluorescence analysis demonstrated the presence of tissue-
bound autoantibodies in both the epidermis and the oral epithelium of all patients with FS,
Antiepidermal autoantibodies were also found in the sera of the patients.

Conclusion: Relevant epitopes on desmoglein 1 molecules of oral epithelium may not be
available to react with pathogenic FS autoantibodies.

(J AM AcaDp DERMATOL 1994;31:954-.)

Brazilian pemphigus foliaceus (PF), endemic PF,
or fogo selvagem (FS) is an autoimmune epidermal
disease characterized by subcorneal vesicles, au-
toantibodies against the desmosomal glycoprotein
desmoglein 1 (Dsg1), and a distinct epideiniology.!-3
Involvement of the skin varies in severity, that is, in
some patients the vesicular eruption remains local-
ized, whereas in others it becomes generalized,
resulting in an exfoliative erythroderma.! Typically,
involvement of the mucosal surfaces is not seen in
patients with either of these two clinical forms of F'S.

From the Departments of Dermatology, Universidade de Sio Paulo,
and the Medical College of Wisconsin and the Veterans Administra-
tion Medical Center, Milwaukee.

Supported in part by U.S. grants R37 AR32081 and RO1 AR32599
from the National Institutes of Health and by a Veterans Adminis-
tration Merit Review Grant. Dr. Aoki is the recipient of a Research
Fellowship awarded by the Dermatology Foundation.

Accepted for publication May 4, 1994,

Reprint requests: Luis A. Diaz, MD, Department of Dermatology,
Medical College of Wisconsin, 8701 Watertown Plank Rd., Mil-
waukee, WI 53226,

16/1/57268
954

It is generally accepted that FS is similar to nonen-
demic PF clinically, histologically, and immunolog-
ically. FS autoantibodies are pathogenic and dis-
ease-specific; they are usually detected bound in vivo
to the intercellular spaces (ICS) of lesional epider-
mis and circulating in the patient’s serum.*® Fur-
thermore, these autoantibodies are predominantly
IgG4® and exhibit a degree of oligoclonality. !0

The purpose of this investigation was to evaluate
clinically and immunologically the epidermis and
the oral mucosal epithelium of patients with FS as
an initial step in understanding the absence of mu-
cosal involvement in this disease.

MATERIAL AND METHODS

Patients with FS, Fifteen patients with FS at the Clin-
ica de Ampollares del Hospital das Clinicas of the Uni-
versity of Sdo Paulo were studied. The ages of these pa-
tients ranged from 11 fo 68 years and included eight fe-
male and seven male patients of the following ethnic
groups: seven whites, five mulattoes, and three blacks. All
patients showed active epidermal disease with localized
lesions in 14 cases and generalized disease in one (Fig. 1).
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Fig. 1. Patient with generalized form of fogo selvagem shows extensive skin involvement.
A, Face and chest. B, Trunk. No lesions were observed on the oral mucosa.
Table I. Immunofluorescence (IF)* studies of skin and oral mucosa in fogo selvagem
Direct IF (skin) Direct IF (oral mucosa)
Case Indirect IF Whole Whole
No. (serum) IgG TgGl g IgG3 1G4 IeG IeG1 IgG2 IgG3 TgG4
1 - + - - - ++ + - - - ++
2 1:20 + - - - + - - - - +
3 1:320 + - - ~ ++ + - - - +
4 - + - - ~ ++ + - ~ - ++
5 1:160 + - -~ -~ ++ + - - - +
6 - +4+ - - - ++ + - - - +
7 1:160 ++ - - ~ ++ ++ - - + ++
8 1:80 ++ - - ~ ++ ++ - + + +++
9 1:30 ++ - - - ++ + - - - ++
10 1:160 ++ - - - ++ + - - - ++
11 1:40 ++ - - - ++ + - - — ++
12 - ++ - - ~ ++ + ~ - - ++
13 1:80 ++ - - - ++ + - - - ++
14 - + - - ~ ++ ++ + - - ++
15 1:40 + - - - ++ ++ + - - ++
*—; indicates negative LF test.
+; indicates increasing intensity of IF staining.
RESULTS

The studies were carried out in previously untreated pa-
tients (cases [, 2,9, 13, and 15) and in patients undergo-
ing steroid therapy (cases 3,4, 5,6, 7, 10, 11,and 12). In
two patients the steroid therapy was stopped by the
patients before arriving at the clinic (cases 8 and 14).
Immunofluorescence studies. Biopsy specimens from
perilesional skin and buccal mucosa were obtained with
the patients under local anesthesia and processed for rou-
tine histologic examination and direct immunofluores-
cence evaluation. The serum of each patient was tested for
IgG antiepidermal autoantibodies by indirecl immuno-
fluorescence procedures as reported elsewhere.”

As shown in Table I, there were two groups of
patients with F'S: The first group was composed of
untreated patients (cases 1, 2,9, 13, and 15) or pa-
tients who had stopped steroid therapy before com-
ing to the clinic (cases 8 and 14). In this group the
serum titers of F'S autoantibodies by indirect immu-
nofluorescence were below 1:80 (n = 5) or negative
(n=2). All patients in this group showed strong di-
rect immunofluorescence staining of the epidermal
and oral mucosal ICS (Figs. 2 and 3). The second
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Fig. 2. Direct immunofluorescence examination of skin from patient with fogo selvagem.
IgG4 autoantibodies stain the epidermal intercellular spaces. (X400.)

i

Fig. 3. Direct immunofluorescence of normal oral mucosa from patient with fogo selvagem
exhibits staining of the intercellular spaces of the oral epithelium with 1gG4 autoantibodies

(X400.)

group included those patients undergoing steroid
therapy (cases 3-7 and 10-12). In this group three
patients had negative indirect immunofluorescence
and five had serum titers above 1:40. This group also
showed positive staining of the epidermal and mu-
cosal ICS. All 15 patients with FS exhibited a pos-
itive direct immunofiuorescence study of the epider-
mis and oral mucosa, even in patients in whom the
serum was negative by indirect immunofluores-
cence. Although all 15 patients with F'S in this study
had skin lesions, none exhibited oral epithelial
involvement, despite the fact that both squamous

epithelia demonstrated bound FS autoantibodies to
the epithelial ICS,

DISCUSSION

Current experimental data strongly support the
notion that FS autoantibodies are pathogenic and
cause the induction of the epidermal lesions of FS.
Whole IgG, 1gG4, and Fab fragments of IgG from
patients with FS induce epidermal blisters in neona-
tal mice by passive transfer experiments.?: % !1 In
these experiments, however, the murine oral and
esophageal mucosae were not studied. All patients
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with FS included in this investigation exhibited dif-
ferent degrees of skin disease, but none of them had
involvement of the oral epithelium. Because it is as-
sumed that IgG4 autoantibodies in FS serum are
pathogenic, it was surprising to detect IgG4 au-
toantibodies bound in vivo to the ICS of clinically
uninvolved oral epithelium. FS autoantibodies of the
IgG4 subclass were detected not only circulating in
the serum of patients but also bound to diseased and
uninvolved squamous epithelial tissues (i.e., the epi-
dermis and the oral mucosa, respectively). Positive
direct immunofluorescence of perilesional skin was
always associated with a positive result in the
patients’ own normal mucosa. These results confirm
and extend previous studies reported by Takahashi®
who found that the oral and esophageal mucosae of
28 patients with FS exhibited whole IgG bound to
the ICS of these tissues, whereas intestinal biopsy
specimens from the same patients showed negative
results, Our investigation and Takahashi’s study de-
monstrate that positive direct immunofluorescence
of oral mucosal epithelium shows no correlation with
either the titers of FS autoantibodies in the patient’s
serum or the clinical form of FS. These findings are
in opposition to the well-established correlation be-
tween the titers of FS autoantibodies in the patient’s
serum and severity of the skin disease.’

The IgG autoantibody response in FS against
Dsgl is polyclonal and predominantly of the IgG4
and IgGl subclasses.” 1! Furthermore, these au-
toantibodies appear to bind epitopes that localize to
the extracellular region of epidermal Dsgl.!24 Al-
though the nature of the epidermal Dsgl epitopes
recognized by pathogenic F'S autoantibodies was not
determined by Allen,!® recent studies show that
pathogenically relevant epitopes are localized on the
N-terminal domain of Dsgl,'* the region of the
molecule that is embedded in the epidermal ICS.'2
Therefore it is conceivable that in the epidermis
these epitopes are accessible to pathogenic autoanti-
bodies that permeate the intravascular space and
percolate toward the epidermal ICS, where they
cause injury. The same pathogenic autoantibodies
may permeate the oral epithelium without causing
injury because they do not find the respective
epitopes on mucosal Dsgl. In vivo masking or
absence of these epitopes on Dsgl from oral epithe-
lium are theoretical considerations. The latter pos-
sibility may suggest heterogeneity of the Dsgl fam-
ily of cadherins. It is expected that other nonpatho-
genic autoantibodies that are specific for other
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epitopes of the extracellular regions of Dsgl may
also permeate the epidermal and mucosal ICS and
produce positive direct immunofluorescence studies.
It is also possible that the epidermal ICS and the oral
epithelial ICS share other antigens that are recog-
nized by irrelevant autoantibodies in the serum of
patients with FS. These nonpathogenic autoanti-
bodies could produce staining of the ICS of epider-
mis and oral epithelium by immunofluorescence
techniques.

Finally, the structure and physiology of a kerati-
nizing epidermis and nonkeratinizing oral epithe-
lium may modulate the permeability of molecules
moving through the epithelial ICS. This, in turn,
may determine gradients of molecules, such as IgG
at different levels of the epithelium. It is possible that
the epithelial turnover and the absence of stratum
corneum in the oral mucosal epithelium may also
have implications in the immunopathogenesis of ep-
ithelial injury produced by FS autoantibodies.

It is anticipated that the specificity of pathogenic
PF autoantibodies will be determined with molecu-
lar mapping techniques, shedding new light on the
various hypotheses discussed here. Such an ap-
proach has been successfully applied to map patho-
genic epitopes in the bullous pemphigoid antigen
BP180 and was crucial in developing the first exper-
imental mouse model of BP.!3
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Computer image analysis in the diagnosis of

melanoma
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Background: 1t is often difficult to differentiate early melanoma from benign pigmented le-
sions of similar clinical appearance.

Objective: Our purpose was to develop a computer image analysis system that has the poten-
tial for use as an adjunct to the clinical distinction of melanoma from less serious pigmented
lesions.

Methods: The system, consisting of a hand-held device incorporating a color video camera
and color frame grabber mounted in a microcomputer, was used in a pigmented lesion clinic.
Analysis software extracted features relevant to the size, color, shape, and boundary of each
lesion, and these features were correlated with clinical and histologic characteristics on which
standard diagnoses of skin tumors are based. For discriminant analysis based on image anal-
ysis measurements, equal prior probabilities were assigned to two specified diagnostic groups,
namely melanoma and “other pigmented lesions,” most of which were melanocytic nevi.
Results: In a 20-month period, video images of 164 unselected pigmented lesions for which
complete diagnostic data were available were successfully captured using the camera. Six-
teen of 18 melanomas, and 89% of pigmented lesions overall, were correctly classified by the
image analysis system, compared with 83% based on clinical gradings of lesion characteris-
tics,

Conclusion: Computer image analysis has the potential to provide a valuable diagnostic aid
that could enable clinicians to make highly sensitive and specific diagnoses of early, curable
melanoma.

(J Am Acap DERMATOL 1994;31:958-64.)
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There is increasing interest in the possibility that
new imaging technologies may be used to enhance
the diagnosis of cancer of various types. Cutaneous
melanoma is unique among cancers in the sense that:
itis readily accessible and highly contrasted with the
surrounding skin. Theoretically, computer imaging
techniques could be applied in the diagnosis of mel-
anoma directly and relatively easily. In comparison
with other cancers such as breast cancer in which the





