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A B S T R A C T Histocompatibility antigen HL-A8 was
found in 58% of 26 patients with dermatitis herpetiformis
(DH) compared to 24% of a normal group. This differ-
ence in antigen frequency is significant at the P < 0.003
level. In a previous study, the frequency of this same
genetic xnarker was found to be significantly increased in
patients with gluten-sensitive enteropathy (GSE) (88%
in patients vs. 22% in controls). The finding of an in-
creased incidence of the HL-A8 antigen in both DHand
GSEsupports the concept that these diseases are related
and provides a genetic basis for the association between
the two.

INTRODUCTION
Dermatitis herpetiformis (DH)1 is frequently associated
with duodenal-jejunal villous atrophy similar to that
found in gluten-sensitive enteropathy (GSE)' (1, 2). The
basis for this association is unknown. The recent ob-
servation by Falchuk, Rogentine, and Strober (3) that
88% of patients with GSEhave histocompatibility anti-
gen HL-A8 led us to determine the HL-A antigen fre-
quelncies of patients with DH to establish whether the
frequency of this genetic marker (HL-A8) is increased
in these patients as well.

METHODS
Patients. 26 unrelated Caucasian patients (ages 21-71

yr) were tested. In each patient, the diagnosis of DH was
established by history, physical and histologic examination
of the eruption, and prompt improvement in symptoms
with sulfone or sulfapyridine treatment. Duration of disease
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1 Abbreviations used in this paper: DH, dermatitis herpeti-
formis; GSE, gluten-sensitive enteropathy; Ir, immune re-
sponse.

ranged from 1 to 15 yr. In each patient a negative indirect
immunofluorescent test for basement membrane antibodies
excluded the diagnosis of bullous pemphigoid (4). All pa-
tients were taking either sulfones or sulfapyridine at the
time of HL-A testing. None of the patients had symptoms
associated with malabsorption and all had normal serum
carotene levels (5).

HL-A typing. HL-A antigens were determined by the
use of a lymphocyte microcytotoxicity method as previously
described (6). Sera used to detect HL-A antigens were
obtained from the Serum Bank maintained by the Trans-
plantation and Immunology Branch of the National Insti-
tute of Allergy and Infectious Diseases and from our own
collection. Antigens typed for are shown in Table I. In all
instances (except W14, W15, and W22, where only one
serum was used) at least 2 and as many as 10 different
sera were used to define each specificity. An antigen was
assigned to an individual when all or nearly all sera specific
for the antigen reacted with his cells. The reproducibility
of the assay when replicate determinations were done in
normal individuals was 97%. The control group consisted
of 251 normal Caucasian blood bank donors, except for the
antigen W5, where 201 normal blood bank donors were
tested.

Statistical methods. The individual HL-A antigen fre-
quencies in the DH patients were compared with the anti-
gen frequencies in the control group. P values of differences
in frequencies were determined by multiple normal deviate
tests (7) which adjust the probability levels by correcting
for the number of antigens tested for in each segregant
series. Significance was assigned to frequency differences
when P values were less than 0.01.

RESULTS
HL-A antigens in DH patients. HL-A antigen fre-

quencies of 251 unrelated control individuals, represent-
ing a wide spectrum of ethnic and cultural backgrounds,
are shown in Table I. These frequencies were determined
concurrently with those of the DHpatients and are simi-
lar to those published by us (3) and others for normal
Caucasians (8).
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TABLE I

HL-,A A ntigen Frequencies in Normal Individuals
and Patients with DH*

Normal
HL-A subjects

antigen (251) DH (26)4

First segregant series
1 0.287 0.615
2 0.454 0.385
3 0.243 0.077
9 0.191 0.154

10 0.155 0.154
11 0.100 0.154

W19 0.120 0.077
W28 0.076 0.077

Second segregant series
5 0.108 0
7 0.235 0.077
8 0.239 0.577

12 0.219 0.346
13 0.040 0

W5 0.149 0.077
W10 0.143 0.115
WV14 0.060 0.077
XVT15 0.084 0.077
WV17 0.032 0
WV18 0.020 0.077
W22 0.032 0.077

* The numbers of individuals studied are in parentheses.
t Differences from normal not significant (P > 0.01) except
for HL-A1 and HL-A8 where differences were significant at
P < 0.005.

The HL-A antigen frequencies of the DH patients
also representing a broad ethnic and cultural background
are likewise shown in Table I. The- frequency of HL-A8
in patients with DH was significantly greater (P <
0.003) than normal. 58% of DH patients had HL-A8,
whereas this antigen was found in only 24% of normal
individuals. A similar increase in the frequency of
HL-A8 was also observed in a group of patients with
GSE previously studied: 88% of GSE patients had
HL-A8 whereas this antigen was found in only 22% of
a concurrently studied group of normal subjects (3).

The frequency of a second antigen, HL-A1, was sig-
nificantly increased in the DH patient group compared
to the normal group (62% frequency vs. 29% frequency,
respectively, P < 0.005). The frequency of HL-A1 was
also increased in the GSE patient group as compared
to the normal group, but not significantly (P> 0.01)
(3). In assessing the importance of this increase in
HL-A1 frequency, it should be noted that 77% of our
normal individuals with HL-A8 also had HL-A1. In ad-

dition, this high degree of association between HL-A1
and HL-A8 has been previously noted in other control
populations (9). Thus, the increase of HL-A1 in the
patients with DH (and possibly GSE) is most likely
attributable to the increase in HL-A8.

Each of the GSE patients not having HL-A8 had
HL-A12 in the second segregant series (3). This anti-
gen occurred in 5 of 11 DH patients not having HL-A8
(Fig. 1). Thus, 100% of GSE patients had HL-A8 or
HL-A12 antigens and 77% of DH patients have these
antigens in the second segregant series.

Famtily studies. The HL-A phenotypes of family mem-
bers of three patients were determined. The mother of
patient S. P. had HL-A8. Children of both patients I. S.
and K. H. had HL-A8 whereas this type was not present
in either of the spouses. These findings indicate that, in
the three patients studied, HL-A8 was an inherited
characteristic.

Effect of drug therapy. Each of the patients with DH
was on intermittent sulfone therapy and it was therefore
of interest to test the possibility that this drug may in-
duce the HL-A8 phenotype. We therefore studied the
HL-A phenotypes of 19 Caucasian patients with leprosy
also taking sulfones at a generally higher dosage than
the DH patients. In this patient group the HL-A8 fre-
quency was 6%, if anything lower than the normal
frequency.

DISCUSSION
Histologic intestinal abnormalities similar to those found
in the small intestinal mucosa of patients with GSEhave
been found in more than two-thirds of patients with DH,
suggesting the presence of an association between these
two diseases (1, 2, 10, 11). However, in contrast to pa-
tients with GSE, very few patients with DH have gas-
trointestinal symptoms or biochemical evidence of mal-
absorption. Only 2 of our 26 patients had symptoxns
referable to the gastrointestinal tract and all had normal
serum carotene levels.

The association between DH and GSE, though defi-
nite, appears to be indirect. Firstly, the mucosal changes
observed in patients with DH are reversible with a
gluten-free diet whereas the eruption usually does not
respond to this treatment (1, 11, 12). Conversely, sul-
fone or sulfapyridine administration is an effective
treatment for the rash but does not reverse the intestinal
abnormalities in patients with DHor GSE (1, 12). Sec-
ondly, the skin lesions of DHshow subepidermal blisters
with an acute inflammatory infiltrate of neutrophils and
eosinophils in the dermal papillae adjacent to the blister.
In contrast, the small intestinal lesions in DHand GSE
show flattened villi with a chronic inflammatory in-
filtrate of lymphocytes and plasma cells. These findings
indicate that the disease processes in the skin and the gut
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are not characterized by a final common pathway but are
related in a more subtle manner, perhaps through an un-
derlying genetic factor which predisposes the individual
to both disease processes.

In this study we provide evidence for the existence of
such a genetic factor. Patients with GSE have an in-
creased frequency of histocompatibility antigen HL-A8
(88%) (3). Similarly, patients with DH also show an
increased frequency of this antigen (58%). Since the
enteropathy occurs in about two-thirds of DH patients
(1, 2, 10, 11) one might expect that 88% of DH pa-
tients with enteropathy will have HL-A8, i.e., that 59%
would have HL-A8. This figure agrees well with the ob-
served incidence. It is, therefore, reasonable to infer that
both GSE patients and DH patients with GSE share a
common genetic factor: the presence of a common histo-
compatibility antigen. It will be of interest to see if
HL-A8 occurs predominantly in those DH patients with
enteropathy and at the normal frequency in those DH
patients without enteropathy.

Assuming that the HL-A8 antigen is a common genetic
factor between DHand GSE, the question remains, how
does this factor bring about two widely diverse patho-
logic processes? The possible answers to this question
may take one of two major forms. First, the genes con-
trolling the HL-A antigen may be fortuitously linked
to or be identical with "immune response (Ir) genes"
which determine whether or not an individual is capable
of making an immune response to certain antigens. Such
Ir genes controlling responses to simple polypeptides
have been noted in animals and in these cases the pres-
ence or absence of the gene has been associated with
histocompatibility type (13). In both DHand GSEthere
is considerable evidence that immunologic mechanisms
are important and primary pathogenetic factors (14, 15,
16). For example, in DH, IgA, and occasionally IgG
and complement are found deposited in a characteristic
granular pattern near the basement membrane adjacent
to skin lesions (17, 18, 19). Similarly, in GSE, patients
respond to gluten challenge with an increase in mucosal
IgA and IgM synthesis, 40-80% of which is antigliadin
antibody (16). These immunologic phenomena could be
under the control of an Ir gene which is in some way
related to the HL-A8 histocompatibility gene.

Secondly, HL-A antigens are present on the surface
of many different cells and may, therefore, function as
receptors capable of binding infectious agents or other
materials of pathologic significance. Thus, in GSE the
pathologic process may involve the attachment of gliadin
to epithelial surfaces (20). which then results in direct
tissue injury or injury mediated bv an immunologic reac-
tion. In the same wav, a vet unknown infectious agent
or nonliving material may bind to skin sites and initiate
the set of events causing the eruption of DIH.
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FIGURE 1 HL-A phenotypes in patients with DH.

Even if one of these possibilities is correct, the HL-A8
gene cannot be the only factor involved in the patho-
genesis of these diseases. HL-A8 is not uncommon in a
normal Caucasian population (24% frequency) and most
people with HL-A8 have neither DH nor GSE. Despite
this, the finding of an increased incidence of HL-A8
phenotype in these two diseases constitutes additional
evidence that DH and GSE are associated and provides
a genetic basis for the link between the two.
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