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Background

 

Pemphigus foliaceus is an autoim-
mune skin disease mediated by autoantibodies against
desmoglein 1. The endemic form is thought to have
an environmental cause. The Terena reservation of
Limão Verde in Mato Grosso do Sul, Brazil, is a re-
cently identified focus of the disease, with a preva-
lence of 3.4 percent in the population. We tested the
hypothesis that normal subjects living in an endemic
area have antibodies against desmoglein 1.

 

Methods

 

We used an enzyme-linked immunosor-
bent assay to detect antibodies against desmoglein 1
in serum samples from 60 patients with endemic pem-
phigus foliaceus (fogo selvagem) who lived in Limão
Verde or elsewhere in Brazil, 372 normal subjects
(without pemphigus foliaceus) from Limão Verde and
surrounding locations, and 126 normal subjects from
the United States and Japan.

 

Results

 

Antibodies against desmoglein 1 were de-
tected in 59 of the 60 patients with fogo selvagem
(98 percent) but in only 3 of the 126 normal subjects
from the United States and Japan (2 percent). Anti-
bodies were also detected in 51 of the 93 normal
subjects from Limão Verde (55 percent) and in 54 of
the 279 normal subjects from surrounding areas (19
percent). Serum samples obtained one to four years
before the onset of disease were available for five
patients; all five had antibodies in the initial serum
samples, and the onset of disease was associated
with a marked increase in antibody values.

 

Conclusions

 

The prevalence of antibodies against
desmoglein 1 is high among normal subjects living
in an area where fogo selvagem is endemic, and the
onset of the disease is preceded by a sustained anti-
body response. These findings support the concept
that the production of antibodies against desmoglein 1
is initiated by exposure to an unknown environmen-
tal agent. (N Engl J Med 2000;343:23-30.)
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EMPHIGUS foliaceus is an autoimmune dis-
ease characterized by superficial subcorneal
blisters and autoantibodies that are specific
for the extracellular region of the desmosom-

al glycoprotein, desmoglein 1 (Fig. 1).
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 The disease
can be induced by the passive transfer of affinity-
purified antibodies against desmoglein 1 in mice.
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There are two forms of pemphigus foliaceus: a non-
endemic form, first described in Paris in 1844, that
occurs throughout the world,
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 and an endemic form,

P

 

known as fogo selvagem, that was first reported in
Brazil in 1903.
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 Other endemic foci have been re-
ported in Colombia
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 and Tunisia,
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 as well as in Bra-
zil.
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 The endemic and nonendemic forms of the
disease are clinically, histologically, and immunolog-
ically similar,
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 but several features are unique to the
endemic form, such as the geographic, temporal, and
familial clustering of cases, the higher frequency of
cases among children and young adults than among
older persons, and an association with certain HLA-
DR alleles.
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Several epidemiologic features of fogo selvagem
strongly suggest that the production of pathogenic
autoantibodies in patients with this disease is linked to
exposure to one or more environmental antigens.
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Endemic foci of fogo selvagem are almost exclusively
located in rural areas of Brazil. People of many races
and ethnic groups are affected,
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 including Brazilians
of Portuguese, Spanish, German, African, and Japa-
nese descent who live in the endemic areas. The inci-
dence of fogo selvagem decreases dramatically as a re-
gion becomes urbanized.
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 There are no reported cases
of person-to-person transmission,
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 and no microbes
have been cultured or identified in skin lesions.

We recently identified an Amerindian settlement
in Brazil, the Terena reservation of Limão Verde,
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with a high prevalence of fogo selvagem (Fig. 2). Of
the 916 people living on the reservation, 31 have
fogo selvagem (prevalence, 3.4 percent). The first case
was documented in 1979, and up to four new cases
per year have been identified since then.
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 In con-
trast, the prevalence of the disease on nine other Ter-
ena reservations in the state of Mato Grosso do Sul
is low. In recent field studies of the Terena reserva-
tions of Ipegue and Taunay, which have a combined
population of approximately 3000 people, we found
only three cases of fogo selvagem (prevalence, 0.1
percent).
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 These reservations are located 90 km
west of Limão Verde and differ from it in terms of
geography and ecology.
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 According to unconfirmed
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information from the Hospital for Pemphigus (Hos-
pital Adventista do Penfigo) in Campo Grande, which
treats patients with fogo selvagem from all regions
in the state of Mato Grosso do Sul, there have been
very few or no cases of fogo selvagem on other Ter-
ena reservations. We conducted a study to determine
the frequency of antibodies against desmoglein 1 in
patients with fogo selvagem and subjects without
the disease from the Limão Verde reservation and
other locations in Brazil and in other countries.

 

METHODS

 

Subjects

 

The Terena reservation of Limão Verde is divided into two sub-
regions, the Limão Verde subregion and the Corrego Seco sub-
region (Fig. 2). All the patients lived in the Limão Verde subre-
gion. We obtained serum samples from all 31 patients with fogo
selvagem who lived in this subregion and from 29 patients with
fogo selvagem who lived in Goiania, Brazil (26 males and 34 fe-
males; age range, 7 to 71 years). We also obtained serum samples
from a total of 372 normal subjects (subjects without the disease)

in Brazil (149 males and 223 females; age range, 5 to 90 years).
These normal subjects were from São Paulo (24 subjects), Campo
Grande (58), Aquidauana (108), the Terena reservation in Limão
Verde (158), and the Terena reservation in Ipegue (24). Of the
158 normal subjects from Limão Verde, 65 were from the Cor-
rego Seco subregion and 93 were from the Limão Verde subre-
gion; 55 of the 93 subjects from the latter subregion were related
to one or more of the patients with fogo selvagem. A dermatol-
ogist examined all patients and normal subjects at the time that
blood samples were collected. The diagnosis of fogo selvagem
was established according to the standard clinical, histologic, and
immunologic criteria.
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We also obtained serum samples from 126 normal subjects who
lived in other countries (101 from the United States [46 Choctaw
Indians and 55 other U.S. residents] and 25 from Japan), 40 hos-
pitalized patients with nondermatologic diseases, and 197 patients
with dermatologic diseases other than fogo selvagem. Of these
197 patients, 37 had bullous pemphigoid (10 from Japan and 27
from the United States), 33 had herpes gestationis (all from the
United Kingdom), 25 had systemic lupus erythematosus (all from
the United States), 38 had the nonendemic form of pemphigus fo-
liaceus (10 from Japan and 28 from the United States), and 64
had pemphigus vulgaris (10 from Japan and 54 from the United
States). For 5 of the patients with fogo selvagem who were from
the Limão Verde subregion, serum samples obtained before the

 

Figure 1.

 

 Two Women from the Terena Reservation of Limão Verde, Brazil, Who Had Endemic Pemphigus Foliaceus (Fogo Selvagem).
Panel A shows facial lesions on one woman. Subcorneal acantholysis, which is characteristic of the disorder, was present on biopsy
of a lesion. Panel B shows lesions on the back of another woman.
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