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Twenty one children with dermatitis herpetiformis were studied in an attempt to
evaluate the response in the skin, in jejunal morphology, and in jejunal immunoglobulin
containing cell counts to gluten elimination and subsequent gluten challenge. In all of the 15
patients whose jejunal biopsy was studied after the eventual gluten challenge the jejunal lesion
had returned in 2-4 to 28 months. The numbers of IgA- and IgM-containing cells were similarly
raised in primary and postchallenge biopsies. In the 13 patients whose skin improved during a
gluten free diet and who were challenged with gluten the rash worsened and the dapsone/
sulphapyridine requirement increased. The jejunal deterioration was equally marked in the six
patients whose gluten challenge was stopped because of an intractable rash as it was in those who
completed the preplanned challenge. The specimens of the former, however, had significantly
more IgA-containing cells than specimens of the latter. The number of intraepithelial
lymphocytes clearly reflected the degree of intestinal damage. IgA-containing cells proved to be
the most sensitive indicator of an immune reaction taking place in the gut of these patients. Even
in the two children with initially normal or nearly normal jejunal mucosa, the IgA cell counts in
the jejunal lamina propria were markedly raised.

SUMMARY

Dermatitis herpetiformis is characterised by a pruritic polymorphic skin rash comprising of small
blisters, papules, macules, and crusts. The diagnosis
can be confirmed by an immunofluorescent study of
the skin, which shows ranular deposits of IgA in
the papillary dermis. 1 It is believed that these
immunoglobulin deposits lead to activation of complement, resulting in inflammatory reaction and skin
lesion.4 The origin of these deposits is not quite
clear, but evidently gluten has a central role in their
genesis.96 The majority of dermatitis herpetiformis
patients have an intestinal lesion similar to that of
coeliac disease. ' 3 7 Most studies agree that both the
intestinal and skin lesions are cured by a strict gluten
free diet.3 9 X In coeliac disease the permanence of

gluten sensitivity is shown by a challenge test with

gluten."' In dermatitis herpetiformis patients there
are very few reports on the effect of fluten challenge
on the skin and the intestine."6
The aim of the present study is to describe the
jejunal structure and immunoglobulin containing
cells in 21 paediatric patients, 16 of whom were
followed through gluten challenge. The clinical
picture and the results of gluten free diet treatment
of the rash and jejunal morphology of 20 of these
children, as well as the gluten challenge of two have
been reported previously. 3

Methods
PATIENTS
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Twenty one children with typical skin lesions and
University
granular deposits of IgA in the papillary dermis of
the uninvolved skin (2) were studied (Table). The
mean age at the onset of the rash was 5-2 years
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Table 1 The severity of skin symptoms, drug requirements anid the jejunal morphology of patiesits
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specimens.

Controls for the study included children in whom
jejunal biopsy was performed because of delayed
growth, and who did not have intestinal symptoms
or any signs of gastrointestinal disease. The results
for the 17 controls of the morphometric study whose
mean age was 4-6 years have been reported
previously.t Another control group of 10 children
with mean age of 8X2 years was studied for the
immunohistochemical part of the study.
a

TREATMENT

Initially 19 patients

were
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The severity of the skin symptoms was graded ++- 4The amount of drug used was graded + +. +, -.
Sulfone was used in cascs 3, 9, 10, 11, 12, 14, 17, 19, 20, 21.
Sulphapyridinc was used in cases 1, 4, 5, 6, 8, 13, 15, 16, 18.

(range 1-5 to 12-0), and there were 15 girls and six
boys.
An immunohistochemical examination could be
performed on 29 jejunal biopsies of 15 patients
(Table), in the others the biopsy material was not
sufficient or available. In four specimens the staining of immunoglobulin containing cells was unsuccessful, probably because of denaturation of immunoglobulins during the processing of the biopsy
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sulfapyridine (Table). After establishment of the
minimum dose required to control the rash, gluten
free diet was started in 17 patients; two (cases 20 and
21) did not start on the diet. Cases 2 and 7 refused to
take the drugs, but were put on gluten free diet.
During the diet period the drug dose was reduced, if
possible. The response of the jejunal structure to
gluten free diet was studied in patients having
initially a total or partial villous atrophy of the
jejunum (cases 1-18), case 19 refused further
biopsies. The mean duration of the gluten free diet
was 1.5 years, ranging from 0(9 to 3-7 years. The
effect of gluten challenge was then studied in cases
1-16; patients were instructed to resume their
normal pretreatment dietary habits for five to 13
months, after which a control jejunal biopsy was
taken. Case 7 refused the follow up biopsy. In cases
1-6, a biopsy was carried out owing to the deterioration of the skin. Cases 9 and 11 showed neither
deterioration of jejunal mucosa nor recurrence of
the skin lesion after a challenge of eight and six
months, and gluten challenge was continued until
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reappearance of the rash in case 9 for a total of 1-5
years and in case 11 for 2-4 years. Both had mucosal
relapse at that time. The parents of the patients gave
informed consent to the study.
Jejunal biopsy samples were taken from the
proximal jejunum at the level of ligament of Treitz
with a two port Crosby capsule of paediatric size.
The specimens for intestinal morphometry were
processed and examined as described previously.13
The number of intraepithelial lymphocytes was
expressed per 100 epithelial cells. 13 Eosinophilic
cells in the lamina propria were counted using IOOOx
magnification and their numbers expressed per
square millimetre. 14 IgA-, IgG- and IgM-containing
cells were examined by the direct immunoperoxidase technique and counted per mm2 of lamina
propria as described previously. 15 The measurements of patients were compared with those from
controls using the Student's t test, and only preplanned comparisons were performed. The distribution
of data was tested for normality using normal

probability plots. 16 Values for immunoglobulin containing cells were skewed. This distribution was
normalised by logarithmic transformation, which
was used in calculations. An analysis of variance for
repeated measurements"6 was used to compare
measurements from the same patients at various
stages of dietary treatment.
Results
RESPONSE OF THE SKIN TO GLUTEN ELIMINATION
AND CHALLENGE

All of the patients had a marked rash during normal
diet. After establishment of the minimum effective
dose of dapsone or sulphapyridine, gluten free diet
was instituted. After gluten free diet, which averaged 17*6 months, 10 patients reported complete
disappearance, and four marked alleviation of the
rash. The drug could be discontinued for 10 patients
and the dose reduced for three. Gluten challenge
resulted in the reappearance of the rash in nine, and
in exacerbation in four children; the drug had to be
restarted in six and the dose increased in two
patients (Table).
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Fig. 1 The heights of the villi in specimens of controls and
of patients initially (A), after GFD (B) and after the GCh
(C). Two patients with normal or slightly reduced heights of
the villi are indicated (-).
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Fig. 2 Ratios of villus heights to crypt lengths in the jejunal
specimens of patients and controls. Symbols as in Fig. 1.
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Fig. 4 Numbers of eosinophils in the lamina propria of
jejunal biopsy specimens of patients and controls. Symbols
as in Fig. 1.
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Fig. 3 Numbers of intraepitheial lymphocytes of patients
and controls. Symbols as in Fig. 1.

JEJUNAL MORPHOMETRY

Figures 1-4 give the data for villus heights, the
villus height to crypt depth ratios, the numbers of
intraepithelial lymphocytes and the numbers of
lamina propria eosinophils in the jejunal biopsy
specimens from patients at different stages of
treatment and from the controls. Initially, cases 20
and 21 had only minor changes in the villus
structure and normal numbers of intraepithelial
lymphocytes (Figs 1-4). They had no further biopsies. In the others, the normalisation of the jejunal
mucosa became normal with a gluten free diet. All
the cited measurements in biopsy specimens taken
before any treatment and after gluten challenge
differed highly significantly (p<0-0001) from the
measurements in specimens taken after gluten free
diet or from measurements in the control specimens,
and only the increase in the numbers of eosinophils
was less significant (p<0.01). The jejunal damage
was equally severe before the gluten free diet and
after gluten challenge. The mean values of morphometric measurements from patients whose
gluten challenge was stopped because of skin
symptoms were similar to measurements from the
other patients (mean villus height: 126 vs 114 Rm;

mean ratio of villus height to crypt depth 0-75 vs
0-60; mean number of intraepithelial lymphocytes
77 vs 142 cells m/mm2). In three patients (cases 8,
11, and 13) whose rash and drug requirement
remained unchanged during the dietary treatment
and challenge, the jejunal damage was as pronounced as in the other patients. Cases 11 and 9 had
a slow relapse: jejunal morphology and the rash
were unchanged after 5-5 and eight months of gluten
challenge, but after a total of 30 and 18 months of
gluten challenge there was a clear jejunal relapse in
both, and reappearance of the rash in case 9, in
whom gluten free diet had brought about a skin

remission.
IMMUNOGLOBULIN-CONTAINING CELLS

Before the dietary treatment numbers of both IgAand IgM-containing cells (Figs 5 and 6) in the lamina
propria of the jejunum were significantly higher in
the specimens of the patients than in control
specimens (p=0.0002 and 0-0001 respectively). All
values for IgA-containing cells of patients were
higher than any of the controls irrespective of the
morphometric grading of the biopsy specimens
(Fig. 5); the lowest value for IgM cells was seen in
the specimen with only slight villus height reduction
and this number was within the normal range
(Fig. 6). During gluten free diet the cell numbers fell
significantly, but remained higher than those of the
controls (p for IgA 0-04 and for IgM 0-04).
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In the postchallenge bio,psies the numbers of IgAand IgM-containing cells were again significantly
raised as compared with those of the controls
(p=0-002 and 0-003, respe ctively), and comparable
with those observed befou re gluten free diet (geometric mean for IgA-cells, before treatment 1070,

/ The gluten challenge of gluten free diet treated
children with dermatitis herpetiformis resulted in
reappearance or exacerbation of the rash in all of
the 13 patients whose skin had improved during
gluten free diet. In previous reports on adults 6 "
gluten challenge resulted in exacerbation of the rash
in 19 of 24 patients. In this study we could not
observe spontaneous remissions, as has been reported for adults." The crucial question in defining a
'spontaneous remission' in dermatitis herpetiformis
patients taking gluten free diet is to determine the
length of gluten challenge necessary to prove the
extinction of the gluten sensitivity. Leonard et al'
regarded a patient without a relapse after one year
of gluten challenge as being in spontaneous remission. One of our patients was symptom free after
eight months of gluten challenge, but showed an
unequivocal relapse 10 months later. In coeliac
disease patients jejunal mucosal damage has been
observed to appear years after resuming a gluten
containing diet.'7 As the genesis of dermatitis
herpetiformis and coeliac disease is in all probability
immunological, the study of the patients with a slow
relapse may offer important clues to the immunoregulatory mechanisms involved in the
pathogenesis of these diseases. For clinicians responsible for the treatment of dermatitis herpetiformis patients, information from patients who react
slowly to the reintroduction of gluten is important:
the follow up of dermatitis herpetiformis patients in
a spontaneous remission should last for several
symptom free years.
Two of our patients had normal or nearly normal
jejunal histology. The possibility of patchy intestinal
lesion7 exists, but is diminished by the use of two
port biopsy instrument. They were, at the time of
the study, not put on gluten free diet, as the rash was
controlled with drugs. In the remaining patients the
jejunal morphology improved during gluten free
diet and deteriorated during the subsequent gluten
challenge, even in those three whose rash did not
respond to gluten free diet. This finding also shows
the importance of dietary treatment in patients
whose skin does not seem to improve from diet.
Furthermore, our findings indicate that the rash and
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the intestinal damage are both results of gluten patients four had normal amounts of IgA cells
ingestion, but neither is a prerequisite to the other. within the range of the controls after only four
In the seven patients in this study, whose gluten months on gluten free diet,> whereas only four of
challenge was discontinued because of exacerbation 10 dermatitis herpetiformis patients in this study
of the rash, the average duration of the challenge showed jejunal IgA cells within the range of controls
was 18 weeks, as compared with 34 5 weeks for the after a gluten free diet which averaged 17 6 months.
whole study group. In these patients, nevertheless, This slow reduction in IgA cell numbers may be a
the intestinal damage was quite comparable to the reason for the rather long time required for the rash
rest of the study group. Leonard et at" challenged to respond to gluten free diet. Another reason for
their patients for an average of 1 19 weeks, and the slow response in the skin could be that the IgA is
observed skin relapse in 11 of their 12 patients.
strongly bound to the dermis and even in vitro it is
The number of intraepithelial lymphocytes has dissolved only with great difficulty.-" We feel,
been shown to reflect the extent of the involvement however, that the most important reason for the
of cell mediated immunity in the reaction of the gut ineffectiveness of gluten free diet in inducing remisimmune system. '8 In this study the numbers of sion in both dermatitis herpetiformis and coeliac
intraepithelial lymphocytes and the degree of je- disease is failure to keep a strict diet, a factor very
junal damage were in good correlation with each difficult to compare from one study to another.
other, exemplified by the fact that in the two patients
It can be speculated that IgM antigluten antiwith nearly normal initial jejunal biopsy the numbers bodies synthesised in the intestine in both dermatitis
of IEL were within the range of the controls.
herpetiformis and coeliac disease are particularly
The role of the eosinophils in the cellular infiltrate important in reactions leading to intestinal epithelial
in the jejunal lamina propria of these patients cell destruction, as these antibodies seem to be
remains obscure. The eosinophilic cells may be produced by large numbers of cells but they are
attracted by immune complexes in jejunal mucosa, neither seen in the circulation of patients nor in skin
or by lymphokines liberated in cell-mediated im- deposits of dermatitis herpetiformis patients.
mune reactions.'9 Considering our finding of low
The numbers of IgG-containing cells in jejunal
lamina propria eosinophils in patients with nearly biopsy specimens of our patients were increased
normal jejunal mucosa and low IEL counts, but neither before gluten free diet nor after gluten
considerable numbers of IgA-containing cells, the challenge. It has been speculated that IgG cells are
principal factor attracting eosinophils could well be activated to increase only when the first line of
the cell-mediated immune reaction in the gut.
defence by IgA and IgM cells is overwhelmed.22
We found a marked increase in IgA- and IgM- This could explain why we observed relatively lower
containing cells in the jejunal mucosa of patients amounts of IgG cells than the amounts observed in
before gluten elimination. In every patient, the some studies on adults23; a shorter duration of the
number of IgA-containing cells was observed to be disease leaves the first line defence intact although
above the range of the controls. The mean number activated.
of IgM-cells was even more distinctly raised, but
there was some overlap between the patients and
the controls. These findings are in accord with other This study was carried out under the Finnishrecent reports2'}22 and in contrast with an earlier Hungarian scientific collaboration programme. MV
report of increase in only IgG- and IgM-containing and ES received financial support from the Sigrid
cells.23 The IgA reaction seems to be closely related Jus6lius Foundation.
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