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ABSTRACT

Dermatitis herpetiformis is a lifelong skin disease characterized by an itchy, blistering rash and
pathognomonic IgA deposits in the dermis. It has a gluten-sensitive enteropathy similar, though
mostly subclinical, to that in coeliac disease. Genetic predisposition and an autoimmune

pathomechanism are typical of coeliac disease, the prevalence of which is as high as 1/100.

Coedliac disease has a tendency to run in families, but knowledge about the familial occurrence of
dermatitis herpetiformis is scanty. In the first study (1) of this thesis, 281 patients with dermatitis
herpetiformis were questioned after a mean follow-up period of 15 years about the occurrence of
dermatitis herpetiformis and coeliac disease in their 1265 first-degree relatives. The prevalence of
dermatitis herpetiformis was 1.5% and that of coeliac disease 3.9%. The corresponding prevalences
in the 1893 first-degree relatives of 380 patients with coeliac disease were 0.8% and 4.7%. The
combined incidence of the two diseases among both groups of relatives was 3/1000/year. In several

multiple-case families, dermatitis herpetiformis and coeliac disease occurred in a mixed pattern.

The second study (1) consisted of six monozygous twins of whom the index twin had dermatitis
herpetiformis. The other twin had dermatitis herpetiformis in three cases, coeliac disease in two cases

and the remaining pair was discordant. The casewise concordance rate was thus 0.91.

Coedliac disease and dermatitis herpetiformis are known for various autoimmune disease associations
and arisk of lymphoma. The occurrence of these disorders in the first-degree relatives is, however,
not well documented. The third study (111) examined the occurrence of type 1 diabetes in 1104
patients with dermatitis herpetiformis and in 1388 first-degree relatives. Twenty-five (2.3%) of the
patients with dermatitis herpetiformis and 20 (1.4%) of the first-degree relatives had type 1 diabetes.
Most (88%) of the dermatitis herpetiformis patients with type 1 diabetes could adhere strictly to a
gluten-free diet and the rash responded similarly to that in the case controls with isolated dermatitis

herpetiformis.

The fourth study (1V) examined the occurrence and type of lymphoma in a series of 1104 patients

with dermatitis herpetiformis and in 1825 first-degree relatives. Eleven (1.0%) patients contracted



lymphoma 2-31 years after the diagnosis of dermatitis herpetiformis. Eight were B-cell lymphomeas,
two enteropathy-associated T-cell lymphomas and one lymphoma remained unclassified in
immunohistochemical typing. Three (0.2%) relatives had B-cell lymphoma. The 11 dermatitis
herpetiformis patients with lymphoma had adhered to a strict gluten-free diet for a mean of 36
months and the 22 dermatitis herpetiformis case controls without lymphoma for a mean of 102

months, which is a sgnificant (p=0.041) difference.

In conclusion, the present results of frequent and mixed presentation of both dermatitis herpetiformis
and coeliac disease in the first-degree relatives support the hypothesis that these two disorders are
different phenotypes of the same gluten-sensitive disease process. Moreover, monozygous twins with
one having dermatitis herpetiformis and the other coeliac disease indicates that different genes are
not needed for the development of dermatitis herpetiformis from that of coeliac disease. The present
study showed further that associated conditions typical of coeliac disease also occur in dermatitis
herpetiformis patients and their relatives. The prevalence of type 1 diabetes was increased in the
patients with dermatitis herpetiformis, though less than in coeliac disease, and aso in their first-
degree relatives. The patients with dermatitis herpetiformis can contract apart from enteropathy-
associated T-cell lymphoma also B-cell lymphoma, which can occur in the gut or extraintestinally.
The finding that the present patients with lymphoma had adhered to a strict gluten-free diet for
significantly fewer months than the dermatitis herpetiformis case controls without lymphoma is in

line with the previously reported protective effect of dietary treatment on lymphoma
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INTRODUCTION

Dermatitis herpetiformis is a gluten-sensitive, blistering skin disease with the most common
predilection sites on the knees, elbows and buttocks. The diagnosis is based on the demonstration of
granular 1gA deposits in the dermal papillae in the unaffected part of the skin by direct
immunofluorescence examination (van der Meer 1969). Only a minority of patients with dermatitis
herpetiformis suffer from gastrointestinal symptoms, yet 75% have villous atrophy and the remaining
25% inflammatory changes typical of coeliac disease (Gawkrodger et a. 1984, Savilahti et al. 1992,
Vecchi et a. 1992). The rash and the enteropathy both respond to a gluten-free diet, which is the
treatment of choice for dermatitis herpetiformis (Fry et al. 1973, Reunala et al. 1977, Garioch et 4.
1994). At the beginning of treatment patients having an active rash require, in addition to a gluten-
free diet, dapsone to control the rash (Leonard & Fry 1991).

Coeliac disease is a life-long gluten-sengtive disease characterized by small-intestinal mucosal
findings of villous atrophy, crypt hyperplasia and an increased number of intragpithelial lymphocytes
(IELs) (M&ki & Collin 1997). Both coeliac disease and dermetitis herpetiformis are strongly
associated with certain HLA alleles on chromosome 6. About 90% of patients with coeliac disease
and dermatitis herpetiformis have the HLA DR3-DQ2 haplotype, and most of the remaining the HLA
DR4-DQ8 haplotype (Sollid et al. 1989, Spurkland et al. 1997). The most important environmental
factor in the pathogenesis of both these disorders is wheat gluten and related prolamins in barley and
rye. The reason why only some patients with gluten-sensitive enteropathy develop dermatitis
herpetiformis and about one quarter of dermatitis herpetiformis patients present with normal villous

architecture is at present not known.

Coedliac disease has a well-known tendency to run in families (Auricchio et al. 1988, Korponay-
Szabo et al. 1998). It is aso known that patients with coeliac disease carry an increased risk of
contracting autoimmune diseases, like type 1 diabetes (Cooper et al. 1978, Collin et al. 1994). Of the
complications of coeliac disease, the most severe is the development of malignancy, especialy
lymphoma. The most established lymphoma in coeliac disease is enteropathy-associated T-cell
lymphoma (EATL) (Isaacson et a. 1985). A gluten-free diet has been reported to give protection
against the development of lymphoma (Holmes et a. 1989). In patients with dermatitis herpetiformis,
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evidence of familial occurrence, associated autoimmune diseases and type of lymphoma has been

scanty and in their first-degree relatives non-existent.
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REVIEW OF THE LITERATURE

DERMATITIS HERPETIFORMIS

Historical background

Dermatitis herpetiformis was first described in 1884 by Louis Duhring in Philadelphia, USA
(Alexander 1975). He gave the name “dermatitis herpetiformis’ to this blistering skin disorder,
because “ herpetiformis’ described what he thought was the most characteristic feature of the disease.
The next important finding was made at the early 1950s, when dapsone was shown to control the
rash (Kruizinga & Hamminga 1953). Another landmark in the history of dermatitis herpetiformis was
the demonstration of granular IgA deposits in the papillary dermis by immunofluorescence
examination (van der Meer 1969). This finding suggested that the disorder had an autoimmune
background and made it possible to differentiate dermetitis herpetiformis from other blistering
autoimmune skin diseases such as pemphigoid. At the same time, jgunal biopsy screening showed
that about 70% of patients with dermatitis herpetiformis had a mostly asymptomatic enteropathy
(Marks et al. 1966). It was soon demonstrated that the enteropathy was caused by wheat gluten and
therefore indistinguishable from that of coeliac disease (Fry et a. 1969). Furthermore, it was shown
that the rash, too, responded to a gluten-free diet when this was followed strictly for several months
(Fry et a. 1973, Reundla et a. 1977). In addition to gluten-sensitive enteropathy, dermatitis
herpetiformis and coeliac disease were shown to have a common immunogenetic link, i.e. they were
both associated with the same HLA antigen (Katz et a. 1972). It is now known that about 90% of
patients with dermatitis herpetiformis and coeliac disease have the HLA DQ2 alleles DQA1*0501
and DQB1*02, the frequency of which in the general population is about 20-30% (Spurkland et al.
1997). Most of the remaining patients express the HLA DQ8 encoded by DQA1*03, DQB1*0302
aleles (Polvi et a. 1998). The immunogenetic evidence further substantiates that dermetitis
herpetiformis belongs to the spectrum of coeliac disease and is not merely an organ-specific
immunological disorder, like type 1 diabetes, which occurs in association with coeliac disease
(Corazzaet al. 1993).
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Clinical picture and diagnosis

The principal symptom in dermetitis herpetiformis is an itchy blistering rash with the most common
predilection sites being the elbows, knees, buttocks and scalp. In severe disease the lesions may
occur anywhere on the skin. The blisters are small, resembling those caused by herpes smplex virus
infection, and often eroded or crusted because of intense itching and scratching. In addition,
erythema and even urticarial lesions may be seen. The severity of the rash varies individualy, with
some patients having only mild symptoms and others having an extensive rash with intense pruritus.
The rash runs a life-long course and spontaneous remissions have only rarely been reported in
adolescents or old people on a normal gluten-containing diet (Garioch et al. 1994, Bardella et al.
2003). Despite the frequent gluten-sensitive enteropathy, only about 10% of patients with dermatitis
herpetiformis suffer from gastrointestinal symptoms such as diarrhoea or flatulence (Reunala et al.
1984).

Once the suspicion of dermatitis herpetiformis has arisen from the clinical picture of the rash, the
diagnosis is confirmed by the demonstration of pathognomonic granular IgA deposits in the papillary
dermis by direct immunofluorescence (van der Meer 1969). These deposits seem to be present
throughout the skin, athough more intense in the predilection sites of the rash. The biopsy should
preferably be taken from clinically normal-appearing skin close to the active lesion (Zone et al.
1996).

A non-specific subepidermal bulla is seen when the histopathological specimen is taken from a
dermatitis herpetiformis blister. If the specimen is taken from an early non-blistering skin lesion, it
shows typical papillary microabscesses with an accumulation of neutrophils and some eosinophils
(Alexander 1975).

The main differential diagnosis is linear IgA disease, which resembles dermatitis herpetiformis both
clinicaly and histopathologically. In linear IgA disease, however, direct immunofluorescence
examination shows a homogeneous IgA band aong the dermo-epiderma junction whereas in

dermatitis herpetiformis the granular IgA deposits are seen below the dermo-epidermal junction.
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Treatment with gluten-free diet and dapsone

The treatment of choice for dermatitis herpetiformis is a life-long gluten-free diet. This means the
permanent withdrawal of wheat, barley and rye from the diet. Oats has recently been shown to be
tolerated by patients with both coeliac disease and dermatitis herpetiformis (Janatuinen et a. 1995,
Hardman et a. 1997, Reunala et a. 1998). In dermatitis herpetiformis, a gluten-free diet controls the
rash and allows the jgunal mucosa to recover (Reunala et a. 1977, Reunala 1978, Garioch et a.
1994). It takes, however, several months until the rash responds to the diet (Reunala et a. 1977,
Garioch et a. 1994). Therefore, after diagnosis patients with an active rash require additional
treatment with dapsone (Reunala et al. 1977, Leonard & Fry 1991).

Dapsone is a drug with antibacterial properties which was initially used in the treatment of leprosy.
Dapsone is now known to have also anti-inflammatory effects by inhibiting the myeloperoxidase
pathway in the neutrophils. It is effective against dermetitis herpetiformis, linear IgA disease and
severa other inflammatory skin conditions (Wolf et a. 2002). Dapsone clears the rash in dermatitis
herpetiformis within a few days, but has no effect on the enteropathy. The initial daily dose of
dapsone is usually from 25 mg to 100 mg. After two to three months on a gluten-free diet the dose
can be tapered off and after two years on average on a gtrict gluten-free diet dapsone can be stopped
(Leonard & Fry 1991, Garioch 1994).

Dapsone is usually well tolerated, but especially haematological adverse effects may cause problems.
Haemolysis and methaemoglobinaemia are dose-related and agranulocytosis is a very rare event at
the beginning of the treatment. Neuropathies may also appear during dapsone treatment when high
daily doses are used for long periods (Wolf et al. 2002).
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COELIAC DISEASE

Clinical features

Samuel Gee described the classical clinical features of coeliac disease in 1888. A Dutch paediatrician
D.W. Dicke reported in 1953 that removal of wheat from the diet aleviated the symptoms. A few
years later the peroral small-intestinal biopsy technique was introduced and it became possible to
make a diagnosis of coeliac disease by showing villous atrophy in the small-intestinal mucosa (Cooke
& Holmes 1984).

The classical symptoms of coeliac disease are diarrhoea, malabsorption and, in children, failure to
thrive. During the last 20 years the classical presentation of coeliac disease has become rare
especidly in children. Nowadays, gastrointestinal symptoms are often mild, such as abdominal painin
children or flatulence in adults. Patients with atypical symptoms may present with only low
haemoglobin, reduced bone mineral density, musculoskeletal or neurological symptoms or even with
infertility. The condition is also often subclinical or even totally asymptomatic, i.e. “silent” (M&ki &
Collin 1997, Collin et al. 1997).

There are aso individuals with “latent” coeliac disease; they have initialy a normal villous
architecture and usualy inflammatory changes such as increased intragpithelial lymphocyte
infiltration in the small-intestinal mucosa, but develop classical coeliac disease later (Weinstein 1974,
Collin et al. 1993). The present knowledge of the variable clinical features has led to the concept of a
“coeliac disease iceberg”. The part above the surface consists of the patients with clinically visible
symptoms, and the greater part hidden under the surface of the individuals with silent or latent
coeliac disease (Catass et al. 1996).

Diagnosis of gluten-sensitive enteropathy

In normal intestinal mucosa the villi are long and finger-shaped. In coeliac disease, dietary gluten

induces inflammation and injury in the small-intestinal mucosa. The characteristic abnormalitiesin the
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small-intestinal mucosa are villous atrophy, crypt hyperplasia and an increased number of IELs
(Ferguson and Murray 1971, Kuitunen et al. 1982).

In coeliac disease, the small-intestinal mucosal damage develops gradually from a normal villous
architecture to villous atrophy with crypt hyperplasia. The mucosal changes are divided (Marsh
classification) into four classes according to the degree of injury. Class 0 is normal mucosa. The early
lesion (Marsh 1) comprises lymphocyte infiltration into the epithelium and lamina propria. Thereafter
the crypts elongate with or without minor shortening of villi (Marsh 2), and the lesion eventually
progresses into severe partia or subtotal villous atrophy (Marsh 3) diagnostic to coeliac disease
(Marsh 1992).

As stated above, the immunological process in the small-intestinal mucosa in coeliac disease can start
aready before the diagnostic villous atrophy has developed. An increased densty of IELs has been
regarded as an indication of ongoing immune response triggered by gluten both in coeliac disease
and dermatitis herpetiformis (Halstensen et al. 1989, Savilahti et al. 1992). The IELs in coeliac
disease and dermatitis herpetiformis are mainly a/l3TcR-positive, but also the number of y/6TcR-
positive cells is typicaly higher than in non-coeliac individuals (Ferguson et al. 1976, Corazza et d.
1984, Savilahti et al. 1992). The increase of y/dTcR-positive cells has been considered to be a typical
finding for coeliac disease and dermatitis herpetiformis (Halstensen et a. 1989, Savilahti et al. 1992).
These cells can be found even before villous atrophy develops (Maki et a. 19914, Iltanen et al.
1999). However, an increase of y/dTcR-positive cells is not fully specific for gluten-sensitive
enteropathy but is also seen e.g. in children with cow's milk allergy (Spencer et al. 1991, Chan et al.
1993) and in subjects without coeliac-type HLA (Kaukinen et al. 2000).

According to the current criteria of the European Society for Paediatric Gastroenterology and
Nutrition (ESPGAN), the diagnosis of coeliac disease in patients with typical symptoms can be based
on a single small-intestinal biopsy showing characteristic subtotal or partia villous atrophy and on
the disappearance of symptoms after adherence to a gluten-free diet (Walker-Smith et a. 1990). The
criteria require a second small-intestinal biopsy in asymptomatic patients to confirm histological
recovery after a gluten-free dietary treatment. The criteria do not include early or latent coeliac

disease and should therefore be revised.
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Serological findings

In patients with coeliac disease and dermatitis herpetiformis, gluten induces an immunological
inflammation in the intestinal mucosa and, as a consequence, several IgA antibodies appear in the
blood stream. The measurement of these antibodies can be used in coeliac disease case-finding and
screening, and also in controlling dietary compliance in patients with coeliac disease and dermatitis

herpetiformis.

IgA- and IgG-class antigliadin antibodies are most often determined by enzyme-linked
immunosorbent assay (ELISA) (Vainio et al. 1983). The sengitivity and specificity of antigliadin
antibodies are poor and the test has been replaced by antiendomysium and anti-tissue

transglutaminase tests.

|gA-class endomysium antibodies are directed against the collagenous matrix of human and monkey
tissues. They are detected by the immunofluorescent method using monkey esophagus or human
umbilical cord as a substrate (Chorzelski et al. 1983, Ladinser et al. 1994). In coeliac disease and
dermatitis herpetiformis the senstivity and specificity of the IgA-class endomysium antibody test has
been shown to be high: the sensitivity has ranged from 93% to 100% and the specificity from 99% to
100% (Reunda et a. 1987, McMillan et al. 1991, Ferreira et a. 1992, Vogelsang et al. 1995,
Carroccio et al. 2002).

Tissue type transglutaminase (TG2) has been identified as the main endomysium autoantigen in
coeliac disease (Dieterich et al. 1997). TG2 is an intracellular enzyme which is present ubiquitously
in different tissues including those of the small bowel. Gliadin can also be a substrate for TG2 and
after deamidation gliadin peptides bind effectively to HLA-DQ2 molecules on antigen presenting
cells (Molberg et al. 1998). The measurement of 1gA-class TG2 antibodies by ELISA is a new and
smple method of screening gluten-sengitive enteropathy in coeliac disease and dermatitis
herpetiformis (Dieterich et al. 1998 and Sulkanen et a. 1998). The sensitivity of the ELISA test
based on human recombinant TG2 has varied from 90% to 100% and the specificity from 96% to
100% (Castellino et al. 2000, Sardy et al. 2000, Fabiani & Catassi 2001, Bonamico et a. 2001, Leon
et al. 2001, Caroccio et al. 2002).
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The prevalence of selective IgA deficiency in patients with coeliac disease is about 2% and in these
patients gluten-sengtive enteropathy can be screened with 1gG-class TG2 antibody measurements
(Cataldo et a. 1997, Korbonay-Szabo et al. 2003).

Gluten-free dietary treatment

The treatment for coeliac disease is a life-long gluten-free diet. Gluten can be defined as a rubbery,
dough-forming protein that remains when wheat flour is washed to remove the starch. The major
protein fractions of wheat gluten are gliadins, which are soluble in alcohol, and glutenins, which are
insoluble. In general, the alcohol-soluble protein fractions of different cereals are called prolamins.
The prolamin of barley is called hordein, that of rye secalin and of oats avenin (Stern et al. 2001).
Whest, barley and rye prolamins induce damage in the small-intestinal mucosa in coeliac disease and
dermatitis herpetiformis, whereas oats has been shown to be harmless (Janatuinen et al. 1995,
Reunalaet al. 1998).

A complete recovery of the small-intestinal mucosain coeliac disease can take more than a year even
on a grict gluten-free diet (Grefte et al. 1988, Kaukinen et al. 1999a). The usual reason for poor
clinica or mucosal response is incomplete compliance in both coeliac disease and dermatitis
herpetiformis (Baker et a. 1975, Mayer et al. 1991, Leonard & Fry 1991). Patients with coeliac
disease vary in their sengitivity to gluten. In general, patients with dermetitis herpetiformis seem to
tolerate smaller amounts of gluten than those with coeliac disease (Garioch et al. 1994, Stern et al.
2001). The concept of a strict gluten-free diet is debatable. In many countries, as in Finland, wheat
starch-containing, gluten-free flour and products made from it are generally alowed in a gluten-free
diet. These products may contain minute amounts of gluten (Collin et a. 2004). The continuous use
of awheat starch-containing gluten-free diet has recently been shown not to affect the well-being of
patients with coeliac disease and dermatitis herpetiformis and not to cause any small-intestina
mucosal damage (Kaukinen et al. 1999a, Selby et al. 1999, Lohiniemi et a. 2000, Perdaho 2003).

A gluten-free diet has been reported to protect against complications of coeliac disease and
dermatitis herpetiformis such as malignancies, osteoporosis and miscarriages (Holmes et al. 1989,
Molteni et al. 1990, Lewis et a. 1996, Sategna-Giudetti et al. 2000, Eliakim & Sherer 2001). This

gives one more reason to recommend a strict gluten-free diet to patients with coeliac disease.
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EPIDEMIOLOGY AND PATHOGENETIC ASPECTS OF COELIAC DISEASE AND
DERMATITIS HERPETIFORMIS

Epidemiol ogy

The prevalence of coeliac disease was previously estimated to be about 1:1000, but severa recent
screening studies both in Europe and the USA have shown a prevalence as high as 1:300-1:100
(Kolho et al. 1998, Ivarsson et al. 1999, Volta et a. 2001, M&ki et al. 2003, Fasano et al. 2003).
Many coeliac disease patients present only minor symptoms, if any, and would therefore remain
undiagnosed if not actively screened by serological tests. Coeliac disease can appear at any age, and

in adults it is more common in women than in men (M&ki & Collin 1997).

The prevalence of dermatitis herpetiformis is not known as well as that of coeliac disease. There
have been reports from the Nordic countries, Scotland and Utah, USA, with prevalences ranging
from 11/100 000 to 66/100 000 (=1:1500) (Table 1). The common age at onset is 30 - 40 years, but
it can appear a any age (Reunala 2001). In Finland, dermatitis herpetiformis seems to be dlightly

more common in men than in women (Mé&ki & Collin 1997).

Table 1. Studies on the prevalence and incidence of dermatitis herpetiformis.

Author Country Prevalence / 100 000 Incidence / 100 000 / year
Reunala & Lokki 1978 Finland 104 1.3
Moi 1984 Central 39 0.86-1.45
Sweden

Mobacken et al. 1984 Gothenburg, 229 11
Sweden

Gawkrodger et al. 1984 Scotland 115 NK

Christensen et al. 1986 Southern 20-25 1.05-1.13
Sweden

Smith et a. 1992 Utah, USA 11.2 0.98

Collin et a. 1997 Tampere, 66 3
Finland

NK=not known
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Autoimmune pathogenesis of coeliac disease

The pathogenetic mechanisms in coeliac disease and dermatitis herpetiformis are still in many
respects poorly understood. It is known that genetic, environmental and immunological factors are
al involved. The principa environmental cause is dietary gluten, which is essentid for the

development of the disease. At the moment, no other environmental factors have been found.

The immunological mechanisms involved in the mucosal damage in coeliac disease comprise both
mucosal cellular and humoral immune systems (Trier 1991, Sollid et a. 1997). Dieterich et al. (1997)
showed recently that TG2 is the predominant autoantigen for respective IgA-class antibodies in
coeliac disease. This ubiquitous enzyme, which is present aso in the intestinal mucosa, seems to play
a critical role in controlling cell homeostasis, regulating the cell cycle through its involvement in
proliferation, differentiation and apoptosis. In coeliac disease, TG2 is directly involved in the
pathogenesis of the disease, influencing both the humoral and cellular response (Reif & Lerner
2004).

The reaction cascade in the small intestine is triggered by ingested gluten (gliadins). Digested gliadin
peptides pass through the intestinal epithelia and enter the lamina propria. Gliadin-specific HLA DQ2
and DQ8 restricted T cells are present in the small-intestinal mucosa of a patient with coeliac disease.
Antigen-presenting cells present the digested gliadin peptide to CD4+ T cells via their HLA DQ
molecules. There is evidence suggesting that TG2 modifies gliadin peptides through deamidation of
glutamine residues to negatively charged glutaminic acid, which then facilitates the binding of gliadin
peptides to the peptic groove of HLA DQ2 and DQ8 molecules on the antigen-presenting cells
(Lundin et al. 1993, Molberg et al. 1998). This results in increased T-cell activation and proliferation
into T helper (Th)1 and Th2 subtypes. Thl cells produce tumour necrosis factor-a (TNFa) and
interferon-g. TNFa induces secretion of matrix metalloproteinases (MMPs), and it has been
suggested that these MMPs may cause matrix breakdown and lead to villous atrophy (Schuppan
2000). Th2 cells activate B cells to produce IgA antibodies against TG2 and gliadin. In vitro and in
vivo evidence suggests that the IgA antibody binding to TG2 seems to affect the function of this
enzyme, which leads via impaired activation of transforming growth factor-3 to atered intestinal
crypt epithelial differentiation and then finally to villous atrophy (Halttunen & Maki 1999, Korponay-
Szabo et al. 2004) (Figure 1).
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Figure 1. Summary of theories of the pathogenesis of small-intestinal damage in coeliac disease.
Adapted from Schuppan (2000).
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|gA deposits and blister formation in dermatitis herpetiformis

In dermatitis herpetiformis, granular IgA deposits are present in dermal papillae (van der Meer
1969). They are deposited in close association with microfibrillar bundles of elastic fibres, and
greater amounts seem to be present together with complement near active lesions (Zone et al. 1996).
There has long been a hypothesis suggesting that circulating immune complexes originating from the
gut and composed of 1gA antibodies attached to an antigen, possibly gluten, could be deposited in
dermatitis herpetiformis skin (Seah et a. 1971). Circulating IgA immune complexes can be detected
in the sera of patients with dermatitis herpetiformis, and increased levels have been found after wheat
ingestion (Zone et al. 1982). However, similar IgA immune complexes are also seen in the sera of

patients with coeliac disease who have neither skin disease nor cutaneous IgA deposits.

A recent study by Sardy et al. (2002) showed that 1gA is deposited in co-localization with epidermal
transglutaminase (TG3) in the dermal papillae. They also showed that patients with dermatitis
herpetiformis, in contrast to patients with coeliac disease, have IgA transglutaminase antibodies with
a higher affinity to TG3 than to TG2. They hypothesized that patients with dermatitis herpetiformis
first develop silent coeliac disease and then, after a long-lasting gliadin exposure, a subpopulation of
IgA TG2 antibodies cross-reacting with TG3 in the skin would develop. This hypothesis would

explain why dermatitis herpetiformis develops in only a part of the patients with coeliac disease.

The formation of clinically visible blisters in dermatitis herpetiformis starts with formation of
neutrophil microabscesses at the summits of dermal papillae. These are quickly transformed by
oedema into microvesicles which then coaesce to form a unilocular subepidermal bulla. The split
occurs in the lamina lucida and the whole process of blister formation takes about 24 hours (Klein et
al. 1983). Before the neutrophils appear, there is accumulation of CD4+ T cells which express both
interleukin (1L)-4 and IL-5 mRNA (Reitamo et al. 1981, Caproni et a. 1998). IL-8, which isa strong
chemoattractant for neutrophils, is expressed in the basa layer of the epidermis and granulocyte
macrophage colony stimulating factor, an activator of neutrophils and inducer of 1gA receptors, is
also activated in the dendritic cells in the dermoepidermal junction (Graeber et a. 1993). Thus the
neutrophils are able to migrate into the upper dermis, may bind to 1gA in the dermal papillae, and
release enzymes causing tissue damage and blister formation. Keratinocytes and macrophages are
also able to produce enzymes such as MMP-3 and MMP-12 important for matrix degradation in the
dermo-epidermal junction (Airola et al. 1997).

25



GENETIC FINDINGS IN COELIAC DISEASE AND DERMATITIS HERPETIFORMIS

Family studies

Familial clustering of coeliac disease has been recognized for a long time. McDonald et a. (1965)
published the first family study on coeliac disease in which a small intestinal biopsy finding was the
criterion for the disease. Since then severa other family studies on coeliac disease have been carried
out, and the prevalence of coeliac disease among first-degree relatives has varied from 2.9% to 22%
(Table 2).

The tendency of dermatitis herpetiformis to run in families has not been as clear as that of coeliac
disease. There are only four studies on familial dermetitis herpetiformis, and in only one of them was
the prevalence of dermatitis herpetiformis among first-degree relatives systemically studied. Reunala
(1976) examined six families, which included 11 members with dermatitis herpetiformis and three
with coeliac disease. Jejunal biopsy performed on 20 relatives disclosed eight additional cases with
coeliac disease, but skin biopsy failed to reveal IgA deposits in any of the 44 relatives studied.
Leonard et a. (1983a) reported that one of the 109 patients with dermatitis herpetiformis had an
affected first-degree relative. He was aso unable to find more cases among the 20 relatives by
performing skin biopsies for IgA deposits. Meyer & Zone (1987) obtained family histories from 92
patients with dermatitis herpetiformis. They found six (0.8%) first-degree relatives with dermatitis
herpetiformis, but did not search for coeliac disease among the relatives. Reunala (1996) carried out
a large family study of 999 Finnish patients with dermatitis herpetiformis, and found that 10.5% of
the patients had an affected first-degree relative. The disease of the relative was either coeliac disease
or dermatitis herpetiformis, but no estimate was given of the prevalence or incidence among the

relatives.
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Table 2. Studies on familial occurrence of coeliac disease

Author Country Families with

CD
n

MacDonald et al. 1965 USA 17
Mylotte et al. 1974 Ireland 28
Stokes et al. 1976 UK 115
Auricchio et al. 1988 Finland and Spain, 51
[taly 192
Shah et al. 1990** UK 162
Ma&ki et a. 1991b Finland 42
Korponay-Szabo et a. 1998 Hungary 396
Fareet al. 1999 Spain 227

First-degree
relatives
n

NK
195
526
172
487
861
148
943
675

First-degree First-degree relatives
relatives biopsied affected
n %
62 5 (11)*
114 6 (11)*
182 8 (22)*
152 8.8
56 5.7
2.9
122 9 (11)*
8.5
55

NK=not known
*In parentheses the percentage of biopsied relatives affected
** A questionnaire study
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Monozygous twins

Twin studies comparing the concordance and discordance rates of monozygous and dizygous twin
pairs can be used in assessing the relative effects of genetic and environmental factors for the
outbreak of a disease. A high genetic effect is suggested when the concordance rate in monozygous
twins is higher than that in dizygous twins. Provided that there is no difference in concordance rates
between monozygous and dizygous twins, the role of genes is assumed to be low and that of
common environment high (Salvetti et al. 2000).

A high concordance rate for coeliac disease is suggested by numerous case reports on monozygous
twins, but they all are based on one or two twin pairs (Khuffash et a. 1984, Polanco et al. 1987,
Salazar de Sousa et al. 1987, Henker et a. 1989, Holtmeler et a. 1997). Three pairs of monozygous
twins with dermatitis herpetiformis have been reported; one of these pairs was concordant for both
skin disease and gluten-sensitive enteropathy (Anstey et al. 1991), while the other two pairs were
discordant for skin disease but concordant for enteropathy (Jepsen & Ullman 1980, Kosnai et al.
1985).

HLA and gene studies

Susceptibility to coeliac disease and dermatitis herpetiformis is known to be largely determined by
genetic factors. Both diseases have a strong genetic association to the HLA region on chromosome
6. Approximately 90% of patients with coeliac disease or dermatitis herpetiformis have the DQ2
heterodimer encoded by the alleles DQA1*0501 and DQB1*02 (Sollid et al. 1989, Spurkland et al.
1997). Most of the DQ2-negative patients with coeliac disease or dermatitis herpetiformis have the
HLA DQ8 haplotype encoded by DQA1*03 and DQB1*0302, or they may carry only one of the
alleles coding DQ2 (Spurkland et al. 1992, Polvi et al. 1998). Patients without these alleles appear to
be very rare (Polvi et a. 1998, Karell et a. 2003).

The effect of DQ2 homozygosity versus DQ2 heterozygosity has also been studied, and it seems that
although one copy of DQ?2 is sufficient for the onset of coeliac disease, people homozygous for DQ2
carry a higher risk for coeliac disease than heterozygous ones. The number of risk alleles may aso
influence the age at onset and the severity of the disease (Ploski et al. 1993, Congia et al. 1994).
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HLA may not be the only predisposing genetic factor in coeliac disease and dermatitis herpetiformis.
The frequency of HLA DQ2 is about 20-30% in the general European population (Sollid et al. 1989,
Polvi et a. 1996), which means that only a minority of people with HLA DQ2 will ever develop
coeliac disease or dermatitis herpetiformis. Also the concordance rate of only 30-50% in HLA-
identical twins (Mearin et al. 1983) suggests that additional, probably non-HLA genes are involved
in the pathogeness of coeliac disease and dermatitis herpetiformis. Genome-wide linkage analyses
have revealed other candidate genes in severa chromosomes (Zhong et a. 1996, Greco et al. 1998,
King et al. 2000, Holopainen et al. 2001), but so far the linkage of coeliac disease to HLA DQ has
been the highest and unanimous.

ASSOCIATED DISEASES IN COELIAC DISEASE AND DERMATITIS HERPETIFORMIS

Type 1 diabetes and other associated disorders

The association between type 1 diabetes and coeliac disease was recognized over 30 years ago
(Visakorpi 1969). After that, the frequency of type 1 diabetes in patients with coeliac disease has
been reported to be 1.4% - 7.4% (Cooper et a. 1978, Snook et al. 1989, Collin et al. 1994, Bottaro
et al. 1999). The occurrence of coeliac disease in patients with type 1 diabetes has been studied by
serological screening and approximately 4% of the patients have had associated coeliac disease
(Collin et a. 2002). The concomitant occurrence of coeliac disease and type 1 diabetes is at least
partly explained by a common genetic background. Susceptibility both to coeliac disease and type 1
diabetes is associated with HLA DR3-DQ2 and HLA DR4-DQ8 haplotypes (Sollid et al. 1989,
Buzetti et al. 1998). Dermatitis herpetiformis shares the same genetic background with coeliac
disease (Spurkland et al. 1997) suggesting that increased prevalence of type 1 diabetes could be
expected also in patients with dermatitis herpetiformis. There is, however, only one previous study
showing heterogeneity of the HLA risk antigens in dermatitis herpetiformis patients with type 1
diabetes (Reijonen et a. 1991) and another study reporting a 1% frequency of type 1 diabetes in a
series of 305 patients with dermatitis herpetiformis (Reunala & Collin 1997).
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Coeliac disease and dermatitis herpetiformis have been reported also in association with many other
autoimmune disorders. The frequency of autoimmune thyroid disease has been from 0.2% to 11% in
patients with coeliac disease (Midhagen et al. 1988, Collin et al. 1994, Bottaro et al. 1999) and 4.3%
in one study in patients with dermatitis herpetiformis (Reunala & Collin 1997). Sjégren’s syndrome
was reported in about 3% of patients with coeliac disease and 1% of patients with dermetitis
herpetiformis (Collin et a. 1994, Reunda & Collin 1997). Autoimmune liver diseases, i.e.
autoimmune hepatitis, primary biliary cirrhosis, autoimmune cholangitis and primary sclerosing
cholangitis, aso seem to occur in association with coeliac disease and dermatitis herpetiformis
(Gabrielsen & Hoel 1985, Walton & Walton 1987, Lewis et al. 1993, Davison 2002, Volta et al.
2002). A possible association between codliac disease and Addison’s disease was earlier based on
case reports, but recently a screening study on Addison’s disease found five (12.5%) patients
suffering also from coedliac disease (O'Leary 2002). Selective IgA deficiency is known to be ten times
more common in patients with coeliac disease than in the general population (Collin & Maki 1994).
Autoimmune skin diseases consist of vitiligo found in 1.3% and alopecia areata found in 0.3% of 305
patients with dermatitis herpetiformis, but in none of 383 patients with coeliac disease (Reunala &
Collin 1997). The frequency of coeliac disease has been reported to be 1.2% among 256 patients
with alopecia areata, but this study did not include any control group (Corazza et al. 1995).

Neurological disorders occurring in patients with coeliac disease include ataxia, cerebral
calcifications with occipital lobe epilepsy and dementia (Collin et al. 1991, Gobbi et al. 1992,
Hadjivassilliou et a. 1998), whereas no such associations have been found in dermatitis herpetiformis
(Wills et al. 2002). Bone mineral dendity is often decreased in coeliac disease and there may be a
dlightly increased risk for bone fractures in these patients. (Vadimarsson et a. 1994, Walters 1994,
Kemppainen et al. 1999, West et al. 2003). The mechanisms underlying the reduced bone mineral
density might include calcium and vitamin D malabsorption, secondary hyperparathyroidism and
fallure to attain maximum bone density in childhood. Dental enamel defects of permanent teeth
originating from childhood are also often seen in patients with coeliac disease and dermatitis
herpetiformis (Aine 1996).
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Lymphoma and other malignancies

The most severe complication of coeliac disease and dermatitis herpetiformis is lymphoma and other
malignancies. The association between coeliac disease and lymphoma was reported aready 40 years
ago and the first case of dermatitis herpetiformis with lymphoma soon after that (Gough et al. 1962,
Grone & Norddy 1970). The first systematic studies reported a very high relative risk, i.e. 40, for
lymphoma in coeliac disease and as high as 100 in dermatitis herpetiformis (Holmes et a. 1976,
Leonard et a. 1983b). Thereafter, the reported relative risks have been much lower though
significantly increased (Tables 3 and 4).

Table 3. Studies on the frequency of lymphoma in series of patients with coeliac disease

Author Country Yearsof collection Lymphomas Relativerisk
n n

Holmes et al. 1976 UK 210 1941-1974 14 (6.7%) -

O Driscoll et al. 1982 Ireland 198 1969-1981 10 (5.1%) -

Nielsen et al. 1985 Denmark 100 1964-1982 3 (3.0%) -

Holmes et al. 1989 UK 210 1941-1985 216 (7.6%) 427

Collinet a. 1994 Finland 335 1980-1990 0 -

llyaset al. 1995 UK 166 1969-1994 13 (8%) -

Askling et al. 2002 Sweden 11019 1964-1995 44 (0.4%) SIR* 5.9

* Standardized incidence ratio

Table 4. Studies on the frequency of lymphoma in series of patients with dermatitis herpetiformis.

Author Country Yearsof collection Lymphomas Relativerisk
n n

Leonard et a. 1983b UK 109 1969-1981 3 (2.8%) 100

Gawkrodger et al. 1984 Scotland 76 1971-1981 2 (2.6%) -

Christensen et a. 1986 Sweden 96 1979-1983 0 -

Swerdlow et al. 1993 UK 152 1950-1985 1 (0.7%) -

Sigurgeirsson et al. 1994 Sweden 976 1963-1983 13 (1.3%) 54/ 4.5*

Collinet a. 1996 Finland 305 1970-1992 4 (1.3%) -

Lewiset al. 1996 UK and 487 1969-1993 8 (1.6%) SIR** 10.3
Finland

Askling et al. 2002 Sweden 1354 1964-1995 7 (0.5%) SIR19

*In men / in women with dermatitis herpetiformis
** Standardized incidence ratio
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The most established lymphoma associated with coeliac disease is EATL (Isaacson et al. 1985). This
rare lymphoma accounts for less than 0.5% of new non-Hodgkin lymphomas and its outcome is poor
(Egan et al. 1995, Gale et al. 2000). B-cell lymphomas in the gut or lymph nodes have also been
described in coeliac disease and dermatitis herpetiformis, but the association is far less clear than that
of EATL (Sigurgeirsson et al. 1994, Lewis et a. 1996, Askling et al. 2002, Catass et a. 2002).
There are two previous studies, one performed in 210 patients with coeliac disease and the other in
483 patients with dermatitis herpetiformis, suggesting that a strict gluten-free diet gives protection
against the development of lymphoma (Holmes et al. 1989, Lewis et a. 1996).

The exact mechanism of the development of lymphoma in coeliac disease and dermatitis
herpetiformis is unknown. Intestinal T-cell lymphomas complicating coeliac disease probably derive
from the intestinal IELs (Murray et al. 1995, Carbonnel et a. 1998, Cellier et al. 2000). It may be
that, in some coeliac disease patients, the inflammatory process in the intestine converts to a
monoclonal process which may subsequently progress to overt T-cell lymphoma. This clonal
conversion of IELs may be due to long-lasting antigenic stimulation of lymphocytes by gluten
(Wright et al. 1991, Ashton-Key et al. 1997).

In coeliac disease, an increased risk for small-intestinal adenocarcinoma, oesophageal carcinoma and
oropharyngeal carcinoma has also been reported. The relative risk of small-intestinal adenocarcinoma
in coeliac disease has been reported to be as high as 82.6 (Swinson et a. 1983) and that of cancers of
the mouth, pharynx and oesophagus in coeliac disease patients not on a strict gluten-free diet 22.7
(Holmes et al. 1989). In dermatitis herpetiformis no such increase of gastrointestinal cancers has
been observed (Leonard et al. 1983b, Christensen et a. 1986, Collin et al. 1996). However,
dermatitis herpetiformis has been reported in association with many other carcinomas, including
carcinomas of the lung, prostate and colon (Leonard et al. 1983b, Swerdlow et a. 1993, Collin et al.
1996), but the precise risk for these is unknown. Interestingly, the all-cause mortality of patients with
dermatitis herpetiformis has, however, been reported to be dlightly reduced in two different studies
(Swerdlow et al. 1993, Callin et al. 1996), which isin contrast to coeliac disease (Logan et a. 1989,
Corrao et al. 2001).
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AIMS OF THE PRESENT STUDY

Coedliac disease has a well known tendency to run in families, and coeliac disease patients are also
known to carry a high risk of contracting autoimmune diseases, like type 1 diabetes, and lymphoma.
In dermatitis herpetiformis, which has been suggested to be a cutaneous phenotype of coeliac
disease, evidence of familia occurrence and associated diseases has been scanty in the patients and

non-existent in their first-degree relatives. The specific aims of this study were:

1. To study the prevalence and incidence of dermatitis herpetiformis and coeliac disease among

first-degree relatives of patients with these diseases.

2. To examine the concordance of dermatitis herpetiformis and coeliac disease in monozygous

twins.

3. To investigate the occurrence of type 1 diabetes in patients with dermatitis herpetiformis and
their first-degree relatives, and to study whether the rash in patients with dermetitis herpetiformis
and associated type 1 diabetes responds to a gluten-free diet similarly to the rash in patients

having dermatitis herpetiformis only.
4. To study the occurrence of lymphoma and its subtypes in patients with dermatitis herpetiformis

and their first-degree relatives, and to examine whether dermatitis herpetiformis patients with

lymphoma had not adhered to a gluten-free diet as well as those without lymphoma.
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PATIENTS AND METHODS

PATIENTS AND CONTROLS
The patients with dermatitis herpetiformis or coeliac disease and their first-degree relatives included

in the four studies (1-1V) of the present thesis are shown in Table 5.

Table 5. Study designs, patients with dermatitis herpetiformis (DH) or coeliac disease (CD), their
first-degree relatives and participating dermatitis herpetiformis controls.

Study design Patients and relatives |N (men/women) | Mean age at Sex- and age-
diagnosisin matched case
years (range) | controls

Prevalence and incidence of | DH patients 281 (137/144) |40 (5-84)
DH and CD in first-degree | CD patients 380 (93/287) |34(0.3-84)
relatives First-degree relatives | 3158

[

Concordance of DH and Monozygous twins 6 (2/4) 27 (17-44)

CD in monozygous twins

Occurrence of type 1 DH patients 1104 (601/503)

diabetes (T1D) in DH First-degree relatives | 1388

patients and first-degree

relatives

Gluten-free diet analysis DH patients with T1D | 25 (15/10) 32 (17-56) 50 DH patients
without T1D

v

Occurrence and typing of | DH patients 1104 (601/503)

lymphomain DH patients | First-degree relatives | 1265

and first-degree relatives

Gluten-free diet analysis DH patients with 11 (6/5) 41 (17-64) 22 DH patients

lymphoma without

lymphoma




Dermatitis herpetiformis patients (1, 111-1V)

The patients with dermatitis herpetiformis were recruited from special outpatient clinics of the
Departments of Dermatology of Tampere University Hospital and Helsinki University Central
Hospital where these patients were prospectively collected since 1969. Altogether 1104 patients with
dermatitis herpetiformis were sampled, 341 from Tampere University Hospital and 763 from Helsinki
University Central Hospital. The diagnosis of dermetitis herpetiformis was based on the clinica
picture and the presence of granular IgA deposits in the skin. From 1982, serological screening of
coeliac disease was performed routinely with 1gA-class antigliadin and antireticulin antibody
measurements (Vainio et al. 1983, Hallstrom et a. 1989), later with antigliadin and antiendomysium
(Reunda et a. 1987) and finally with antigliadin and antitransglutaminase antibody determinations
(Dieterich et a. 1999). Small-intestinal biopsy was offered to aimost al newly diagnosed patients. At
first it was taken with a Crosby capsule and later under gastroscopy.

Dapsone was prescribed to the patients with active rash and a gluten-free diet was introduced to all
patients (Reunala et al. 1977). The patients were followed up in the outpatient clinics, usualy at least
for two years, to document their response to the gluten-free dietary treatment. During the follow-up,
adherence to a gluten-free diet and the use of dapsone were recorded on a special form. Overall,
93% of the dermatitis herpetiformis patients treated at Tampere University Hospital adhered to a
gluten-free diet and 85% of them were able to stop dapsone or decrease the daily dose of dapsone
more than 50% (Collin et al. 1996).

Coeliac disease patients (1)

A series of 767 patients with coeliac disease was collected at the special outpatient clinic of the
Department of Interna Medicine of Tampere University Hospital since 1980. The diagnosis of
coeliac disease was based on the demonstration of subtotal or partial villous atrophy in small-
intestina biopsy. In addition, serum antibodies were measured for the majority of the patients since
1984. A gluten-free diet was introduced to all patients, and they were followed up in the outpatient

clinic until mucosal recovery was evident.
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Monozygous twins (11)

Six dermatitis herpetiformis patients with an apparently monozygous twin were recruited from a
series of 1292 patients with dermatitis herpetiformis seen in 1969-1999. Two twin pairs were from
Helsinki University Central Hospital, two from Tampere University Hospital, one from Turku
University Hospital and one from Kuopio University Hospital. The occurrence of dermatitis
herpetiformis and coeliac disease in the families of the 1292 patients was asked at diagnosis and
during follow-up visits as described by Reunala (Reunala 1996). All monozygous twin pairs were re-
examined in 1999 for adherence to a gluten-free diet, presence of rash or gastrointestinal symptoms,
and IgA antibodies to gliadin and endomysium. The diagnosis of dermatitis herpetiformis was based
on the demonstration of granular IgA deposits in the skin below the dermo-epidermal junction, and
the diagnosis of coeliac disease on the demonstration of subtotal or partia villous atrophy in the

small intestine.

Control patients (111, 1V)

Two age- and sex-matched (x 5 years) patients with dermatitis herpetiformis but without type 1

diabetes were selected as case controls for each of 25 dermatitis herpetiformis patients with type 1

diabetes (Table 5, 111).

To analyse how the dermatitis herpetiformis patients with lymphoma had adhered to a gluten-free

diet, two dermatitis herpetiformis case controls were selected for each of the 11 dermatitis

herpetiformis patients with lymphoma (Table 5, 1V). The case controls were matched for sex and

also for age of the index patient and the year of diagnosis (+ 5 years).

Ethics

The study protocols were approved by the Ethics Committees of Tampere University Hospital and
Helsinki University Central Hospital.
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METHODS

Collection of associated disease and family data (I, [11-1V)

The occurrence of any chronic disease, including type 1 diabetes and lymphoma, in the dermetitis
herpetiformis patients and the occurrence of dermatitis herpetiformis and coeliac disease in the
families were recorded systemically at diagnosis and during the follow-up visits on a special form as
previously described (Reunala 1996, Reunala & Collin 1997). In addition, a specific questionnaire
was sent in 1999 to 341 patients with dermatitis herpetiformis and 767 patients with coeliac disease
belonging to the patient series collected prospectively at Tampere University Hospital. It included
guestions about the occurrence of any chronic disease or malignancy in the patients. Adherence to
and strictness of a gluten-free diet was also asked as was the use of dapsone in the patients with
dermatitis herpetiformis. The number of parents, siblings and children the patients had and who were
still alive were recorded. Special questions about the occurrence of dermatitis herpetiformis, coeliac

disease, diabetes or malignancies in the relatives were also included.

The questionnaire was returned by 287 (84%) patients with dermatitis herpetiformis and 411 (54%)
patients with coeliac disease. Of these patients, six with dermatitis herpetiformis and 31 with coeliac
disease had a relative who aso returned the questionnaire. Owing to this, the final analysis of the
occurrence of dermatitis herpetiformis and coeliac disease in the first-degree relatives was based on
the data received from 281 patients with dermatitis herpetiformis and 380 with coeliac disease (Table
5, 1). When the questionnaires were returned, the mean time from the diagnosis was 15 years (1-26)

for the patients with dermatitis herpetiformis and 13 years (1-36) for those with coeliac disease.

The questionnaire was sent in 2002 also to 22 patients with dermatitis herpetiformis and associated
type 1 diabetes. Of these, 20 (87%) returned the questionnaire (I11).
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Dermatitis herpetiformis and coeliac diseasein first-degree relatives (1)

The 281 patients with dermatitis herpetiformis had 1265 and the 380 patients with coeliac disease
1893 first-degree relatives who were alive (Table 5). The relatives who were reported to be affected
by ether dermatitis herpetiformis or coeliac disease were registered. When the diagnosis of
dermatitis herpetiformis (skin biopsy) and coeliac disease (smdl-intestinal biopsy) was not
documented adequately, the relatives were personally contacted and the diagnosis further confirmed

from medical records whenever needed.

The prevalence of dermatitis herpetiformis and coeliac disease among the relatives was recorded at
the time the questionnaire was received, i.e. in 1999. The annua incidence of dermetitis
herpetiformis and coeliac disease among the relatives was caculated from al new dermatitis
herpetiformis and coeliac disease cases, which appeared in the relatives in the time frame each index

patient was followed up.

Type 1 diabetes and lymphoma in first-degree relatives (111, V)

To study the occurrence of type 1 diabetes in the first-degree relatives, the questionnaire data
received from 304 dermatitis herpetiformis patients and comprising 1388 relatives was used.
Diagnosis of type 1 diabetes was confirmed by personal contact and, when needed, also from medica
records. To study the occurrence of lymphoma in the first-degree relatives, the questionnaire data
received from 281 dermatitis herpetiformis patients and comprising 1265 relatives was used. In
addition, lymphomas were also recorded from 560 first-degree relatives who were dead at the time
when the questionnaire was received. The diagnosis of lymphoma was confirmed from hospital
records, and also from the histopathological specimens when available. In addition, it was checked
whether the relatives with lymphoma had been diagnosed as having dermatitis herpetiformis or

coeliac disease.
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Genetic analyses in monozygous twins (I1)

For genetic analyses blood samples were drawn from each of the 12 twins. Eight microsatellite
markers (D1S1589, D9S158, D10S1213, D14S617, D15S642, D16S403, D17S1293 and D18S851)
from different chromosomes were typed using standard genotyping procedures. The HLA alleles
were determined using the Lipa DRB1, DQB1 and DPB1 reverse dot blot kits (Innogenetics,
Dartford, UK) and the Dynal DQA1 SSP kit (Dynal AS, Oslo, Norway).

Adherenceto a gluten-free diet (111, 1V)

To study whether the 25 patients with dermatitis herpetiformis and associated type 1 diabetes had
adhered and responded to a gluten-free diet smilarly to the 50 case controls with isolated dermatitis
herpetiformis, the gluten-free diet data were collected from the follow-up forms and also from
medical records. Adherence to the gluten-free diet was considered strict when there were no
deviations from the diet, semi-strict when there were occasional deviations and poor if the patients
admitted dietary deviations at least once a month. The daily dose of dapsone needed to control the
rash at the beginning and during the gluten-free diet was also analyzed. The response to the gluten-
free diet was recorded as good when the rash had disappeared and the patient had been able to stop
the use of dapsone, moderate when the daily dose of dapsone could be reduced more than 50 % and
no response when the dose remained above 50% of that used at the beginning of the gluten-free
dietary treatment. In four patients with type 1 diabetes and eight patients with isolated dermatitis
herpetiformis not using dapsone at all, the response to the diet was recorded as good when the rash
had totally disappeared, moderate when some flare-ups occurred and no effect when the rash was

continuously present.

To analyse whether the 11 dermatitis herpetiformis patients with lymphoma had adhered to a gluten-
free diet similarly to the 22 case controls with dermetitis herpetiformis, the duration and strictness of
the gluten-free diet were analysed from the follow-up forms and, when needed, aso from hospital
records. In each index case the time frame analysed was the period (in months) from the diagnosis of
dermatitis herpetiformis to the diagnosis of lymphoma. The same time frame was analysed for each

of the two case controls. The gluten-free diet was classified as strict when there were no faults, as
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partia when there were occasional faults, i.e. less than once a week, and as a normal diet when the

patient consumed gluten every week or did not adhere to a gluten-free diet at all.

Typing of lymphomas (1V)

Biopsy specimens from the dermatitis herpetiformis patients and their first-degree relatives with
lymphoma were re-examined and classified according to the new WHO classification (Jaffe et al.
2001). Formalin-fixed and paraffinrembedded sections were stained with haematoxylin and eosin.
Immunohistochemistry was performed by using monoclonal antibodies to identify T-cell (anti-CD3)
and B-cell (anti-CD20) lymphomas. Epithelial cell markers (Cytokeratin PAN, Epitheliad Membrane
Antigen) were used to identify an anaplastic carcinoma which was negative in CD3 and CD20

staining.

Satistical analyses

In Study |, the incidence of dermatitis herpetiformis and coeliac disease among the first-degree
relatives was compared to the incidence of these diseases in the population of Tampere (Collin et al.
1997) by calculating 95% confidence limits for the observed incidence. The Chi-squared test was
used to compare the observed dermatitis herpetiformis and coeliac disease prevalences among the
first-degree relatives of patients with dermatitis herpetiformis to those among the first-degree

relatives of patients with coeliac disease.

In Study I1, the probability that the twins were monozygous was calculated by assuming that a sb
pair would have a probability of 0.25 to beidentical in any fully informeative locus. For eight unlinked
loci studied, the probability was (0.25)%. The casewise concordance rate (Cc) was calculated from Cc
=2C/ (2C + D), where C stands for the number of concordant and D for discordant twin pairs
(MacGregor 2000).
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In Study I11, the prevalence of type 1 diabetes in patients with dermatitis herpetiformis and their first-
degree relatives was calculated. The Chi-squared test with confidence intervals was used to compare
the observed prevalences to that found in a previous series of patients with coeliac disease (Collin et
al. 1994).

In Study 1V, Rosner's test and confidence intervals adjusted by the Rosner procedure (Rosner 1982)
were used to analyse whether adherence to a gluten-free diet differed between the 11 dermatitis
herpetiformis patients with lymphoma and the 22 case controls without lymphoma. A P value below

0.05 was considered significant.
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RESULTS

Dermatitis herpetiformis and coeliac diseasein first-degree relatives (1)

A tota of 51 (18.1%) of the patients with dermatitis herpetiformis and 73 (19.2%) of those with
coeliac disease had at least one affected first-degree relative.

The combined prevalence of dermatitis herpetiformis and coeliac disease was 5.4% among the first-
degree relatives of the patients with dermatitis herpetiformis and 5.5% among the first-degree
relatives of the patients with coeliac disease (Table 6). In both patient series the relatives were
affected more often by coeliac disease (3.9% and 4.7%, respectively; p=0.26) than by dermatitis
herpetiformis (1.5% and 0.8%, respectively; p=0.06).

In the first-degree relatives of patients with dermatitis herpetiformis the combined disease incidence
was 2.8/1000 relatives'year and in the relatives of patients with coeliac disease 3.0/1000
relatives/year. When this incidence was compared to that in the population of Tampere, i.e.
0.20/1000/year, the relatives had a 14.9 times higher incidence (95% confidence limits 12.5 to 17.8).

Table 6. Prevalence of coeliac disease (CD) and dermatitis herpetiformis (DH) in the first-degree
relatives.

Relatives Affected relatives
All with CD with DH
n n n n
PatientswithDH 1265 68 (5.4%) 49 (3.9%) 19 (1.5%)
(n=281)
PatientswithCD 1893 104 (5.5%) 89 (4.7%) 15 (0.8%)
(n=380)
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Fourteen (27%) patients with dermatitis herpetiformis and 24 (33%) with coeliac disease had in their
families two or more affected first-degree relatives (I; Tables IV and V). In addition to the index
case, one dermatitis herpetiformis family included four, another family three and 12 families two
affected members. Similarly, one coeliac family included four, six families three and 17 families two

affected members in addition to the index case.

The affliction rates in the siblings, parents and children were similar in both patient series. Siblings
had the highest disease frequency, 6.9% in the dermatitis herpetiformis and 6.7% in the coeliac
disease series, and the children the lowest, 3.9% in the dermatitis herpetiformis and 3.3% in the

coeliac disease series (I; Table VI).

Concordance of dermatitis herpetiformis and coeliac disease in monozygous twins (I1)

Based on the eight microsatellite markers, the probability of any of the apparently monozygous twin
pairs being dizygous was 0.25°=0.000015, thus monozygocity could be assumed. The frequency of
monozygous twins in the present dermatitis herpetiformis series was 6/1292, i.e. 0.005. This is equal
to that reported in many populations, i.e., approximately 0.004 (Vogel & Moltulsky, 1997).

Five of the six monozygous twin pairs were concordant for gluten-sensitive disease (Figure 2), which
gives a casewise concordance rate of 0.91. Three twins were concordant for dermatitis herpetiformis
and in two pairs one twin had dermatitis herpetiformis and the other coeliac disease. The discordance
was confirmed in the sixth twin pair by a repeated negative small-intestinal and skin
immunofluorescence biopsy. The follow-up period for the twins varied from three to 32 years, and it
is of note that the discordant pair had the shortest follow-up time. Five of the twins had the HLA
DR3-DQ2 haplotype and the remaing pair the DR4-DQ8 haplotype (Figure 2). Unlike the other twin
pairs, the discordant twins showed no homozygosity in any HLA risk loci.
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Figure 2. Clinical data, skin and small-intestinal biopsy findings and HLA status of six monozygous
twins

*Age at diagnosis

DH=dermatitis herpetiformis

CD=coeliac disease

|gA+/-=Immunoglobulin A deposits found/not found in the papillary dermis

PV A=partial villous atrophy

SV A=subtota villous atrophy



Type 1 diabetes in dermatitis herpetiformis (111)

Of the 1104 patients with dermatitis herpetiformis, 25 (2.3%) had associated type 1 diabetes. Type 1
diabetes was diagnosed before dermatitis herpetiformis in all except one case. The mean age at the
diagnosis of diabetes was 14.8 (range 1-40) years and that of dermatitis herpetiformis 32.2 (range
17-56) years. Jejunal biopsy showed villous atrophy in 19 (76%) of the dermatitis herpetiformis
patients with type 1 diabetes and in 37 (74%) of the dermatitis herpetiformis case controls.

Seventeen (1.3%) of the first-degree relatives of the patients with isolated dermatitis herpetiformis
were affected by type 1 diabetes. The frequency was 3.0% (three relatives) in the first-degree
relatives of the dermatitis herpetiformis patients with type 1 diabetes, which is a non-significant
(p=0.17; chi-squared test) difference. In one dermatitis herpetiformis family, the relatives were
affected by dermatitis herpetiformis, coeliac disease and type 1 diabetes in three consecutive

generations (Figure 3).

CDI70 Q
€D/6 + DH/19 ¥
T1D/18

CD/31
T1D/15

Figure 3. Occurrence of dermatitis herpetiformis (DH), type 1 diabetes (T1D) and coeliac
disease (CD) in three generations in one family. Numbers indicate the age at diagnosis of
the respective disease, T indicates death.
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All 25 dermatitis herpetiformis patients with type 1 diabetes and 50 case controls adhered to a
gluten-free diet after diagnosis. Twenty-two (88%) of these patients with type 1 diabetes and 47
(94%) of the controls followed the diet strictly. Overall, the response to the diet was good or
moderate in 84% and 94% of the patients, respectively. Twenty-one (84%) and 42 (84%) of the
controls received additiona treatment with dapsone. The proportion of the patients who could stop

the use of dapsone or reduce the dose by more than 50% was similar in both groups (Table 7).

Table 7. Response to a gluten-free diet (GFD) in patients with dermetitis herpetiformis (DH) and
associated type 1 diabetes (T1D) and in control DH patients receiving dapsone.

Patients with DH+T1D Case controls
(n=21) (n=42)

Response to Good Moderate  No response Good Moderate No
aGFD response
Number of 12 (57%) 5 (24%) 4 (19%) 25 (60%) 11 (26%) 6 (14%)
patients (%)
Intitial dose of
dapsone, 45 (100-25) 88 (150-50) 70 (200-25) 50 (200-25) 77 (200-25) 80 (200-25)
mg/day (range)
Time needed for
aresponse; 3.7(059) 53(0.5-9) - 2.7 (0.5-11) 45 (1-7) -
years (range)
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Lymphoma in dermatitis herpetiformis (1V)

Lymphoma in dermatitis herpetiformis patients and their first-degree relatives
Twelve (1.1%) of the 1104 patients with dermatitis herpetiformis contracted lymphoma during the
study (Table 8).

Table 8. Dermatitis herpetiformis (DH) and associated lymphomas collected in Helsinki University
Central Hospital and Tampere University Hospital in 1969-2000.

Year of DH- Patientswith DH Observed lymphoma
diagnosis

<1971 34 0
1971-75 161 1
1976-80 241 3
1981-85 228 1
1986-90 201 0
1991-95 147 2
1996-2000 92 3
2001-2003 - 2
All 1104 12
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Original biopsy specimens were available for re-examination from 11 patients. One lymphoma
occurring in the colon and initialy classified as a histiocytic lymphoma/immunoblastic sarcoma was
re-classified as an anaplastic carcinoma due to positive epithelial cell marker (panCK and EMA) and
negative T-cell (CD3, CD5) and B-cell (CD20) marker stainings. Eight of the lymphomas were B-
cell (6 diffuse large cell, 2 follicular) and two T-cell (both EATL) type. One remained unclassified

due to missing material.

The lymphomas were found to develop 2-31 years after the diagnosis of dermatitis herpetiformis
(Table 9). At the diagnosis of lymphoma the mean age of the patients was 55 years (range 32-79
years). Seven of the patients died (median 1, range 0-16 years) after the diagnosis of lymphoma (1V;
Table 1).

Three (0.2%) of the 1825 first-degree relatives contracted lymphoma but none of them were known
to have dermatitis herpetiformis or coeliac disease. Two lymphomas were diffuse large B-cell
lymphoma (one in the jgjunum, the other in a cervical node), and one was a mantle-cell lymphoma in
the stomach. The age at the diagnosis of lymphoma was 56, 59 and 59 years, respectively. All three
relatives had died from O to three years after the diagnosis of lymphoma.

Table 9. Time from diagnosis of dermatitis herpetiformis (DH) to the appearance and site of
lymphoma and survival of 10 patients with T- or B-cell lymphomas

T-cell lymphoma (n=2) B-cell lymphoma (n= 8)
Time in years; median (range) 45 (3-6) 18 (2-31)
Site in gut or mesenterium; n 2 3
Death from lymphoma; n 1(<1) 5 (3*, range 0-16)

(survival in years)

*Median
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Gluten-free diet and lymphoma

Eight (73%) patients with dermatitis herpetiformis and lymphoma had not followed a strict gluten-
free diet during the preceeding five years before the appearance of lymphoma. Overal, the 11
dermatitis herpetiformis patients with lymphoma had adhered to a gluten-free diet for significantly
fewer months (p=0.041) than their case controls without lymphoma (1V, Table 2).

Small-intestinal biopsy was retaken in six dermatitis herpetiformis patients with lymphoma 0-9 years
before the lymphoma appeared, and four of them still showed villous atrophy. Two of these patients
(IV; Table 1, patients 6 and 10) had not adhered to a gluten-free diet at all. The other two (patients 2
and 11) had adhered strictly to a gluten-free diet though they still needed dapsone to control the
rash. One patient with lymphoma (patient 7) for whom no control biopsy was performed assured
strict adherence to a gluten-free diet for five years though he continuously needed dapsone to control
the rash.
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DISCUSSION

Dermatitis herpetiformis and coeliac disease in first-degree relatives and monozygous twins

The present study showed that nearly a fifth of patients with dermatitis herpetiformis had affected
first-degree relatives, and that the combined prevalence of dermatitis herpetiformis and coeliac
disease among the first-degreee relatives was 5.4%. Moreover, the combined incidence among the
first-degree relatives was 15 times higher than the annual incidence for people living in Tampere
(Collin et al. 1997). The familial clustering of dermatitis herpetiformis has previousy not been well
recognised whereas that of coeliac disease is well known (Cooke & Holmes 1984). Meyer & Zone
(1987) reported from Utah, USA, that six (0.8%) of the 740 first-degree relatives of patients with
dermatitis herpetiformis were affected by the disease, but they did not give any data on coeliac
disease among the relatives. Reunala (1996) reported that 10.5% of the 999 Finnish patients with
dermatitis herpetiformis had an affected first-degree relative either with dermetitis herpetiformis or

coeliac disease, but no prevalence rates were given for the relatives.

In the present study, similarly to the patients with dermatitis herpetiformis, 19% of the patients with
coeliac disease had affected first-degree relatives. The combined prevalence of the two diseases
among the first-degree relatives, 5.5%, was the same as among the first-degree relatives of the
dermatitis herpetiformis patients. The prevalence of dermatitis herpetiformis was higher among the
relatives of patients with dermatitis herpetiformis than among the relatives of patients with coeliac
disease, but this difference was not statistically significant. This difference might be due to the fact
that the rash of dermatitis herpetiformis is more easily recognized than the variable gastrointestinal
symptoms of coeliac disease by the relatives of patients with dermatitis herpetiformis.

The response rate to the questionnaire was 86% among the patients with dermatitis herpetiformis but
only 54% in the coeliac patients. The high response rate in the patients with dermatitis herpetiformis
seems to be due to the fact that these patients were followed up, mostly by the same dermatologist,

for longer periods than those with coeliac disease.
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The present 5.4% and 5.5% prevalences in relatives are rather similar to the 4.5%, 5.6% and 8.3%
prevalence rates found recently by serological screening of the first-degree relatives of patients with
coeliac disease (Petaros et al. 2002, Fasano et al. 2003, Hogberg et al. 2003). The reasonably high
prevalence rates in the present study, where no systematic serological screening was performed,
might be due to the fact that the patients were well informed about the familial nature of dermatitis
herpetiformis and coeliac disease. This explanation is, however, not supported by the recent studies
in which a high rate of undiagnosed coeliac disease was detected by serological screening among the
members of multiple-case coeliac disease families despite awareness of the clinical symptoms of the
disorder (Mustaahti et al. 2002, Gudjonsdottir 2004). In the present study, several multiple-case
families were identified both in the dermatitis herpetiformis and coeliac disease series. Serological
screening of coeliac disease in these families would probably have detected even more affected
relatives. There may also be a few first-degree relatives with undiagnosed dermatitis herpetiformis
with mild symptoms. However, the possibility that there could be asymptomeatic relatives with
undetected dermatitis herpetiformis (i.e. “subclinical dermatitis herpetiformis’) is unlikely because
earlier studies with skin biopsies from asymptomatic relatives (Reunala 1976, Leonard et al. 1983)
have failed to reveal |gA-deposits in them.

The present series of six monozygous twins is the largest reported series of twins affected with both
dermatitis herpetiformis and coeliac disease. In these twins the casewise concordance rate was 0.91.
This is a high concordance rate for a multifactorial disease since the concordance rates reported in
many complex diseases, such as type 1 diabetes, have generally been much lower (Salvetti et al.
2000). This indicates a high impact of genetic factors in the pathogenesis of dermatitis herpetiformis

and codliac disease.

As the only discordant twin pair had the shortest follow-up of only three years, it is possible that also
this pair will turn out to be concordant in the long run. Supporting such a possibility, one of the
present twins contracted dermatitis herpetiformis 25 years later than her twin pair. Similarly, Bardella
et al. (2000) reported a monozygous twin who developed coeliac disease 10 years later than her twin

Sister.

The twins in the present study derived from a prospectively collected series of 1292 patients with
dermatitis herpetiformis but not from a population-based twin registry, which would be the ideal
study material. Recently, Greco et a. (2002) reported a casewise concordance rate of 0.86 in 20
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monozygous twin pairs with coeliac disease in a population-based Italian twin registry study. This
rate is amost the same as the present 0.91, confirming that a very high concordance rate is typical

for monozygous twins with either coeliac disease or dermatitis herpetiformis.

Type 1 diabetes in dermatitis herpetiformis

In a previous study consisting of 305 patients with dermatitis herpetiformis from the Tampere series,
the prevalence of type 1 diabetes was low, i.e. 1%, when compared to 5.5% in the patients with
coeliac disease (Collin et al. 1994, Reunala & Collin 1997). In the present larger series of 1104
dermatitis herpetiformis patients from Helsinki and Tampere, the prevalence of type 1 diabetes was
2.3%. This is three times higher than the 0.7% prevalence of type 1 diabetes in the adolescent
population in Finland (Tuomilehto et al. 1999). The 2.3% prevalence of type 1 diabetes in the
present patients with dermatitis herpetiformis was, however, till significantly (p= 0.003) lower than
the 5.4% prevaence previously found in patients with coeliac disease in Tampere (Collin et al.
1994). The markedly lower prevalence of type 1 diabetes in dermatitis herpetiformis than in coeliac
disease may be explained by the much earlier onset of type 1 diabetes than that of dermatitis
herpetiformis. In contrast to dermatitis herpetiformis, coeliac disease also seems to have its onset
frequently in childhood or adolescence. In children it seems to develop soon after the diagnosis of
diabetes (Saukkonen et a. 1996, M&ki et a. 2003). Furthermore, awareness of the frequent
occurrence of subclinical coeliac disease in the general population and especialy in patients with type
1 diabetes has led to an increasing use of serological screening tests (Collin et al. 1989, Cronin &
Shanahan 1997, Holmes 2002). The explanation that the serological screening now performed
frequently in patients with type 1 diabetes often leads to early diagnosis of subclinical coeliac disease
seems valid. Due to this the number of type 1 diabetes patients who contract dermatitis herpetiformis
at a later age could be rather low. In our patient population this has resulted in a continuously
increasing incidence of coeliac disease, whereas the incidence of dermatitis herpetiformis has
remained at the same level (Collin et al. 1997).

The prevalence of type 1 diabetes in the present study was 1.3% among the first-degree relatives of
patients with dermatitis herpetiformis and as high as 3% in the relatives of patients with dermatitis
herpetiformis and associated type 1 diabetes. Recently, the first-degree relatives of patients with
coeliac disease were also reported to have the same 1.3% prevalence of type 1 diabetes (Cataldo &
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Marino, 2003). The most likely reason for the increased prevalence of type 1 diabetes among the
first-degree relatives is the segregation of HLA-associated risk genes among them (Maki et al.
1991b). In the present study, no HLA typing was performed, but it is well documented that
approximately 90% of patients with coeliac disease or dermetitis herpetiformis carry the HLA DR3-
DQ2 haplotype, and most of the remaining patients have HLA DR4-DQ8 (Sollid et al.1989,
Spurkland et al.1997). These haplotypes are aso strongly associated with type 1 diabetes (Ide &
Eisenbarth 2003). In an earlier study which included 18 of the present dermatitis herpetiformis
patients with type 1 diabetes it was shown that the patients had different combinations of HLA risk
alleles of coeliac disease and type 1 diabetes or one risk allele alone (Reijonen et a. 1991). It seems
evident that the first-degree relatives carrying these risk aleles may then contract type 1 diabetes,
coeliac disease, dermatitis herpetiformis and sometimes also two disorders together. The main
environmental factor contributing to the pathogenesis of coeliac disease and dermatitis herpetiformis
is wheat gluten. An additional triggering factor may be viral infection, which has aso an important
role in the pathogenesis of type 1 diabetes (Kagnoff et al. 1987, Lahdeaho et al. 1993, Haverkos et
al. 2003).

The fact that about 25% of al patients with dermatitis herpetiformis and also those with associated
type 1 diabetes have norma villous morphology and negative serology for gluten-sensitive
enteropathy is of clinical importance (Collin & Reunala 2003). Physicians treating patients with type
1 diabetes should recognize also the rash of dermatitis herpetiformis, which then can be treated
effectively with a gluten-free diet as shown in the present study population.

Gluten-free diet controls in dermatitis herpetiformis both the rash and the enteropathy and reduces
the risk of lymphoma (Garioch et a. 1994, Lewis et al. 1996, Sategna-Giudetti et al. 2000).
Furthermore, the dietary treatment allows tapering off or withdrawal of dapsone, which can have
many harmful side-effects (Wolf et al. 2000). Dermatitis herpetiformis and coeliac disease patients
with type 1 diabetes have to maintain a combination of a gluten-free diet and a diet recommended for
type 1 diabetes. Combining these two different diets may not be easy, as shown by previous studies
in which only about 50% of coeliac disease patients with type 1 diabetes adhered strictly to a gluten-
free diet (Walsh et al. 1978, Kaukinen et al. 1999b). In contrast, the mgority of the present
dermatitis herpetiformis patients with type 1 diabetes could adhere grictly to the gluten-free diet.
They also responded to the diet as well as the patients having only dermatitis herpetiformis. One
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explanation for the better compliance in the dermatitis herpetiformis patients in the present study

could be the harmful, itchy rash, which easily relapsesin the event of dietary faults.

Lymphoma in dermatitis herpetiformis

Lymphoma is a well-known complication in coeliac disease and dermatitis herpetiformis. The first
study in dermatitis herpetiformis found a relative risk of 100 (Leonard et al. 1983b). Thereafter, the
relative risks for lymphoma have been clearly lower, from 10.3 to 1.9 (Table 4). In the present study,
in 1104 patients with dermatitis herpetiformis collected during 30 years, the frequency of lymphoma
was 1%. This is comparable to the frequencies of 0.5-2.8% previously reported in studies on patients
with dermatitis herpetiformis (Table 4). Recent studies in patients with coeliac disease have found
more variable lymphoma frequencies. In Sweden the frequency was 0.4% (Askling et a. 2002), in
the US 2.4% (Green et a. 2003) and in Canada 8.4% (Freeman 2004). One explanation for the
higher lymphoma frequencies in the US and Canadian coeliac disease series than in the present
patients with dermatitis herpetiformis could be differences in the adherence to a gluten-free diet. The
number of patients on a diet was not given in the Swedish, US or Canadian lymphoma studies,
whereas most of the patients in the present series were known to adhere well to a gluten-free diet
(Collin et al. 1996).

In the present study, three (0.2%) of the 1825 first-degree relatives of patients with dermatitis
herpetiformis had contracted lymphoma, all had died and the point prevalence was thus 0%. The
prevalence of non-Hodgkin's lymphoma in the general population in Finland is 0.1% (Finnish Cancer
Registry 2004). This shows that the risk of lymphoma seems not to be increased among the first-
degree relatives of patients with dermatitis herpetiformis though they frequently contract coeliac
disease or dermatitis herpetiformis. That the frequency of lymphoma seems not to be increased in the
first-degree relatives of the patients with dermatitis herpetiformis is supported by a recent study
which found no excess mortality in the relatives of patients with coeliac disease (Corrao et a. 2001).
It should be noted, however, that the frequency of lymphomas recorded in the present first-degree
relatives is a minimum figure because it was obtained by a questionnaire and not by a search of the

Finnish Cancer Registry.



In the present study, most of the lymphomas in the patients with dermatitis herpetiformis were of B-
cell type, although EATL has been considered to be the predominant type in coeliac disease
(Isaacson et al. 1985, Egan et al. 1995). The present finding isin line with a Swedish study in which
five out of 13 lymphomas in patients with dermatitis herpetiformis were of B-cell type (Sigurgeirsson
et a. 1994). Similarly, recent studies in patients with coeliac disease have aso reported a high
proportion of B-cell lymphomas (Askling et al. 2002, Catass et a. 2002, Green et al. 2003). These
findings show that in addition to EATL, patients with dermatitis herpetiformis and coeliac disease
possibly carry also an increased risk for B-cell lymphomas. In patients with dermatitis herpetiformis
these B-cell lymphomas can be present in the gastrointestinal tract or elsewhere and develop afew or

several years after the diagnosis of dermatitis herpetiformis.

A strict gluten-free diet for more than five years has been reported to give protection against the
development of lymphoma in coeliac disease and dermatitis herpetiformis (Holmes et al. 1989, Lewis
et al. 1996). Supporting this, eight (73%) of the present dermatitis herpetiformis patients with
lymphoma had not been on a strict gluten-free diet for five years before the appearance of lymphoma.
Furthermore, the dermatitis herpetiformis patients with lymphoma had adhered to a strict gluten-free
diet for significantly fewer months than the dermatitis herpetiformis controls without lymphoma. A
recent study in patients with coeliac disease in the USA has questioned the protective effect of a
gluten-free diet (Green et al. 2003). However, in that study lymphomas appeared rather soon, i.e.
median of three years, after the diagnosis of dermatitis herpetiformis. This time period on a gluten-
free diet may not be sufficient to give protection against lymphoma, because previous European
studies (Holmes et al. 1989, Lewis et al. 1996) documented the protective effect first after five years

on a gluten-free diet.
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CONCLUSIONS AND FUTURE ASPECTS

The present study documented a combined 5.4% prevalence of dermatitis herpetiformis and coeliac
disease among the first-degree relatives of patients with dermatitis herpetiformis (1). A similar high
prevalence was found among the relatives of patients with coeliac disease. In the six monozygous
twins the casewise concordance rate of dermatitis herpetiformis or dermatitis herpetiformis and
coeliac disease was 0.91 (I1). The present study also showed that the prevalence of type 1 diabetes
was threefold in the patients with dermatitis herpetiformis and twofold in their first-degree relatives
compared to that in the adolescent population of Finland (111). Eleven (1%) of the 1104 patients with
dermatitis herpetiformis contracted non-Hodgkin’s lymphoma, but among the first-degree relatives
the frequency (0.2%) seemed not to be increased (V).

The frequent occurrence of dermatitis herpetiformis and coeliac disease among the first-degree
relatives of patients with dermatitis herpetiformis in the present study demonstrates that screening for
coeliac disease is warranted also in this high risk group, as it has been recommended for first-degree
relatives of patients with coeliac disease (Corazza & Gasbarrini 1995, Working group appointed by
the Finnish Society of Gastroenterology 1999). The observed association of dermatitis herpetiformis
and type 1 diabetes calls for physicians treating patients with type 1 diabetes to recognize the
symptoms and signs of dermatitis herpetiformis, especially because a quarter of patients with

dermatitis herpetiformis are known to present with negative serology (Collin & Reunala 2003).

A gluten-free diet is the treatment of choice for dermatitis herpetiformis though patients can also
control the rash with dapsone only. Adherence to a gluten-free diet heals both the rash and the
enteropathy and, as in coeliac disease, dietary treatment seems to diminish the risk of lymphoma
(Holmes et al. 1989, Lewis et a. 1996). This study demonstrated that patients with concomitant
dermatitis herpetiformis and type 1 diabetes can adhere and respond to a gluten-free diet similarly to
patients with dermatitis herpetiformis alone. Therefore, a gluten-free diet should be recommended to

these patients as well asto patients with isolated dermatitis herpetiformis.
The present study gave further support to the protective effect of a strict gluten-free diet against the

development of lymphoma in patients with dermatitis herpetiformis. Due to the increased risk for

lymphoma linked to insufficient adherence to dietary treatment, the possibility of thisrare but serious
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complication should especiadly be kept in mind in patients with dermatitis herpetiformis who

continuoudly fail to adhere to a gluten-free diet or revert later to a normal diet.

The lymphomas observed in the present study were, in addition to EATL, frequently also B-cell
lymphomas arising within and outside the gastrointestinal tract. Whether the development of
extraintestinal B-cell lymphomas is related to gluten sensitivity and activation of the immune system
in the gut or elsewhere needs to be studied. Osteoporosis is a further documented consequence of
coeliac disease (Valdimarsson et a. 1994, Walters 1994). A long-term follow-up of osteoporosis and
its consequences in patients with dermatitis herpetiformis adhering strictly to a gluten-free diet is also

warranted.

The prevalence rates observed in the present patients with dermatitis herpetiformis and their first-
degree relatives are not maximum figures though the patient series was prospectively collected
during 30 years and a subgroup was questioned about the affected first-degree relatives after a mean
follow up of 15 years. Only after surveillance for whole life, maximum prevalences of type 1 diabetes
and lymphoma would be reached. Similarly, longer follow-up with additional serological screening of
subclinical coeliac disease would give the lifetime prevalence of coeliac disease and dermatitis
herpetiformis among the first-degree relatives. Due to this, the present dermatitis herpetiformis
patient series is being further followed up and the occurrence of malignancies and especially of

lymphoma will be estimated from data of the Finnish Cancer Registry, and survival from the death
registry.

It is of interest that the present first-degree relatives of patients with dermatitis herpetiformis and of
those with coeliac disease were similarly affected by both dermatitis herpetiformis and coeliac
disease. Such a mixed presentation of both diseases in the same families has seldom been reported
(Reunala et al. 1996, Korponay-Szabo et a. 1998). In both patient series, the prevalence of coeliac
disease among relatives was higher than that of dermatitis herpetiformis. Similar segregation patterns
observed in the families further support the hypothesis that dermatitis herpetiformis is an
extraintestinal manifestation of coeliac disease. Moreover, the present and previous (Jepson &
Ullman 1980, Kosnal et al. 1985) monozygous twins with one having dermetitis herpetiformis and
the other coeliac disease show that no extra genes are needed for the development of dermetitis
herpetiformis. All knowledge so far suggests that dermatitis herpetiformis is a cutaneous phenotype
of coeliac disease (Reunala 1998, Fry 2002, Karpati 2004). Though a strict gluten-free diet heals the
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rash in dermatitis herpetiformis, further studies are needed to confirm whether epidermal
transglutaminase is the antigen for pathognomonic IgA deposition in the skin (Sardy et al. 2002,
Biagi et al. 2003). In addition, research should be focused on the environmental factors which could
trigger the development of dermatitis herpetifomis from a mainly subclinical mode of presentation
and possibly also from latent coeliac disease both in the families of patients with dermatitis

herpetiformis and coeliac disease.
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