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Abstract. In 32 patients with dermatitis herpetiformis 
(DH) we studied the effect of gluten-free (22 patients) and 
gluten-reduced (10 patients) diet for periods ranging be­
tween 15 and 43 months. Variables such as cutaneous 
manifestations, dependence on dapsone. lgA deposits in 
the skin, small-bowel function. and jejunal mucosal mor­
phology were studied. 59% of the patients on gluten-free 
diet could stop dapsone medication and rernain symptom­
free, compared with 10% on gluten-reduced diet. The 
time needed to achieve this therapeutic response varied 
from 5 to 31 months. lgA decreased in the skin to a degree 
which roughly paralleled the morphological normalization 
of the jejunal mucosa. In no patient. however. did the lgA 
completely disappear. It is suggested that IgA is not the 
main factor inducing DH symptoms. but rather a second­
ary phenomenon. Repeated jejunal biopsies revealed 
normaliwtion of the mucosal histology in 52 % of the 
patients on gluten-free diet, compared with none in the 
gluten-reduced diet group. 

Key 11·ords: Derrnatitis herpetiforrnis; Gluten-free diet; 
Skin lgA: Jejunal mucosal atrophy 

The cause of dermatitis herpetiformis (DH) is still 

unknown. There are two main areas of interest in 
the pathogcnesis of the disease. One is the deposi­

tion of IgA in both normal-appearing and perile­

sional skin of patients with DH (15), a feature which 

has been considered a prerequisite for the diagnosis 

(9). The second area is the morphological and func­

tional changes of the small intestine similar to those 

found in coeliac disease (7. 13. 21), and the fäet that 
gluten-free diet improves the enteropathy of DH as 

well as diminishing the skin manifestations (6, 17). 

The aim of the present investigation was to study 

the long-term effect of gluten-free diet on the skin 

changes, the requirements for dapsone medication, 

the deposition of immunoglobulins in the skin and 

the intestinal mucosal changes and function. 

MATERIAL AND METHODS 

Diagnostic criteria and selection of patients 

The criteria of DH used were: (a) clinically severe itching 
and syrnrnetrical pleomorphic erythematous. papular 

and/or vesicular often excoriated skin lesions predomi­
nantly on extensor surfaces of the arms and legs. the 
scapular areas, the buttocks and hips; (b) histopathologi­
cally a predorninantly ncutrophilic and eosinophilic in­
narnrnatory cell infiltrate forming microabscesses and the 
formation of subepidermal vesicles al the tip of dermal 
papillae; and finally (c) prompt therapeutic effect of dap­
sone and a similarly rapid reappearance of itching and 
skin lesions after withdrawal of dapsone. 

Thirty-two patients fulfilling the criteria of DH treated 
at the Department of Dermatology. Linköping University 
Hospital. were included in the present series. Selection of 
the patients concemed was as follows: All 85 patients with 
the diagnosis of DH recorded at the department during 
1971-75 were scrutinized as regards the diagnostic criteria 
of DH. Fifty-seven fulfilled the criteria and were aLive and 
still lived within the region. Fourteen patients agreed to 
stan gluten-free diet. Of the patients excluded from the 
study. 16 had already staned gluten-free diet but had not 
been examined according to our requirements, 4 had other 
concomitant diseases and 23 (12 of whom werc more than 
70 years of age) were unwilling to attempt the diet. Du ring 
the next 3-year period, 1976-78. 26 patients attending the 
department fulfilled the criteria of DH, and 18 of them 
were included in the present series. Two patients were 
already on diet instituted at other clinics. The remaining 
cases were excluded due to old age (4 cases) and a nega­
tive attitude to the diet. 

Of lhe 32 patients thus selected for the investigation 27 
were males (84%) and 5 were females. The mean age was 
49 years (range 22-71) and the mean duration of the dis­
ease prior to the institution of diet was 8.5 years (range 
0-27). As a comparison 35 (69%) of the 51 cases not
included in the present investigation were males and 16
females: the mean age was 57 years (range 10-83 years).

lnvestigation before introduction of diet 

All patients were clinically examined al the Depanment of 
Dermatology and the Gastroenterology Division of the 
Department of Interna! Medicine. Symptoms from the 
gastrointestinal tract were specifically enquired after. 

lmmwwfluorescence in skin biopsies 

Skin biopsies from apparently normal skin taken from the 
upper dorsal part of the arms were snap frozen in liquid 
nitrogen for immunofluorescence studies. Deposits of 
human lgA, lgG, lgM. C3 and fibrinogen were stained 
by applying appropriate FITC-conjugated antisera 
(Wellcone Ltd) to unfixed 3 µm cryostat sections (4). 
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Fig. J. Effect of strict gluten-free diet in 22 patients with 
dermatitis herpetiformis on clinical skin manifestations. 
cutaneous immunotluorescenc.e and jejunal his­
topathological biopsy finding. Skin: --. no i1ching or 
lesions without dapsone medication: -. skin manifes­
tations. lmmunofluorescence: +, deposition of lgA in a 

Microscopy was carried out with a Zeiss incident light 
fluorescence microscope. The amount of lgA deposited in 
the skin was graded according 10 the percentage of the 
basemenl membrane (BM) covered by granular lgA de­
posits: IV= 100% of BM ("granular band"), 111=5�100% 
of BM. 11=1�50% of BM. 1=�!0% of BM and Ono 
detectable deposits. Further. the extremes of depth of lgA 
"granular band" deposits were designated as thick and 
thin. Deposits in the dermal papillae and along fibres in the 
dermis were not quantitated in this study. 

Biopsies taken from 1he same patient at differenl limes 
and stored at - 70°C were compared on the same occasion 
by lwo investigators who did not know which of the biop­
sies was laken first. Re-evaluation could be performed in 
only 19 cases. since some specimens were destroyed dur­
ing storage. 

Laboratory im•estigations 

The following blood tests were done. using standard lab­
oratory techniques: Haemoglobin, R.B.C .. reticulocytes. 
W.B.C .. differential count. thrombocytes, serum iron. to-

months➔ 

0 4 8 1p 2,0 

.. 

:,. 

,, 

►l 

,..,

• 

granular patrem in the basal membrane of the skin; -, no 
deposition of lgA. Jejunal biopsy: grading according to 
Alexander (I): I. normal {I): 2. slight but significant (Il): 3. 
moderate (Ill): 4. severe (IV) crypl hyperplasia. villous 
atrophy. enterocyte changes and mucosal inflammatory 
cell infiltration. 

tal iron-binding capacity. albumin. creat1mne. bilirubin. 
liver enzymes. serum folate, vitamin B 12. immunoglobu­
lins. electrolytes including sodium, po1assium. calcium. 
magnesium. zinc and phosphorus. The urine was 
examined for albumin. glucose and haemoglobin. 

The first 24 patients were also hospitalized and 
examined with the following tests for small bowel func­
tion: Faecal fat excretion according tovan de Kamer with 
3 days' collection on a IO g/24 h fat intake. 25-g oral 
o-xylose test using a timed 5-hr urine excretion. lactose
tolerance test after administration of 50 g lactose orally,
vitamin Bt2 absorption withoul an<l with inttinsic factor.
and urinary indican excretion. 

Jej1111a/ biopsy 

A single intestinal mucosa biopsy was taken from the 
duodenojejunal junction using a Watson capsule. The 
position of the capsule was controlled fluoroscopically. 
The initial biopsy failed in one patient for technical 
reasons. 

The specimens were lixed in 4% formaldehyde. They 
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Fig. 2. Effect of gluten-reduced diet in 10 patients with 
dermatitis herpetiformis on clinical skin manifesta1ions. 
cutaneous immunofluorescence and jejunal his-
1opathological biopsy findings. - . periods of stric1 
gluten-free diet and skin manifestations; 11111111111111. periods 
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of gluten-reduced <liet and skin manifestations; .............. . 
periods of gluten-reduced diet and no skin manifesta1ions 
without dapsone: -. no diet (normal diet) and skin 
manifestations. lmmunotluorescence: + -. and jejunal 
biopsy 1-4. see caption to Fig. I. 
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Fig. 3. Duration of stric1 gluten-free diet in 
13 patients with DH prior 10 freedom from 
,kin symptom� wi1hou1 dapsone medica­
tion. 

0-6 7-12 13-18 19-24 25-30 31·36 months 

werc examinc<l under the stereo-microscope whilst still 
immer,,ed in the fixati\e. The specimens were embedded 
in paraffin wax. Secuon, appro>.imatel} perpendicular to 
the surface and about 4 µ,m lhick were cut. They werc 
staincd "ith haematoxylin-eosin. haema1oxylin-van 
Gie,on and thc periodic acid-Schiff reaction was per­
formcd. The ,pecimcn\ werc cxamincd with rcgard to 
alterations characteristic of coeliac disease and classified 
accordmg to Alexander (I). considering both thc 
stereologirnl and histological features. Grade I i, normal 
and Grades 11-IV represent an increasing degrec of injury 
to thc muco5a. 

Gl11rc11-ji·ee dit•t 

All patients were carcfully informed about the gluten-free 
diet b}' the same mo dietician5 who al,o invited the pa­
tients to conract them i f thef'e wcre any problem� with the 
diet du1ing the ,tudy. 

Al the end of the �tudy the patient, ,�ere divided into 
two groups. Those who had adhered ,uictly to the re­
commended gluten-frce diet 1hroughou1 the whole of 1hc 
observation lime are referred 10 as the gluten-free diet 
group (11:e:!2) and those who had admitted some gluten 
intakc palt of lhe lime or du1ing 1hc wholc �tudy arc 
includell in the gluten-relluced diet group (11-10). 

Follow-up 

The patienh were regularly �ecn by 1he same doctor 
(mostly T. F. or L. M.) at the Depanment of Dermatolog; 
evcry ,econd 10 1hird month. On these occasion, the pres­
ence of itching. ,md skin lesion,. symptoms from lhe gul 
and I he requi remen1 for dapsonc "ere regi,tered. Biopsic� 
for immunonuoresccnce werc mostly performed after the 
patients were free from skin �ymptom� wi1hout dapsonc 
medication and thereafter ever} rear. The first jejunal 
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biop�y control was taken within one year afler entering 
the �tudy in 29 of the 32 patients. Two patients refused 
another jejunal biops} and one patient moved tcmporarily 
to another par, of the country. Thesc 3 patient� were in 
the gluten-reduced diet group. The biopsy w.,, repeatcd 
e,ery year until the mucosa was histologically normal. 
and in ,ome ca,es also after normalization. 

RESULTS 

S/.:in 111anifesratio11 

Twenty-two patient� were on suict gluten-free diet 

during a follow-up period of 15 to 43 months. Fig. I 

shows the individual observation time and the with­

drawal of dapsone medication without rela p:,e. Dur­

ing this follow-up pc1iod 13 of the 22 patients (59%) 

could stop the dapwne medication and rcmained 

free from skin symptoms. One patient becamc 

symptom-free within 6 months. 6 patients within 

one year and in 3 it was more than 2 years before 

they werc free of symptoms (Fig. 3). 
The 9 patients ,till on dapsonc and glutcn-frcc 

diet have been followed for 15 to 37 months (Fig. 4). 

Fou r of them with an observation ti me of 3 7. 33. 17 

and 15 months respectively. were much improved 

and could reduce thc dapsone dosc 10 less than 25 % 

of thc initial require ment. 

Only one ofthe 10 patienh on gluten-reduced diet 

could stop dapsone medication without recurrence 

of skin symptoms and another one could reduce the 

Fig. 4. Observation period of 9 patient, 
with DH on strict glutcn-free diet still re­
quiring dapsonc medication. 

15-18 19-24 25-30 31-36 37-42 mon1hs 
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dose 10 less than 25 'fl (Fig. 2). All but one of the 
patients in this group were followed for more than :! 
years. 

lgA deposits in 1111i1ll'oh·ed skin 

Granular depQsits of JgA along the basement mem­
brane of uninvolved skin were detected by direct 
immunotluoresccnce in all but :! of the 32 patienb 
(Figs. I and 2). The deposits of lgA were ,till pre,-,­

ent at all re-examinations even if the patients wcre 
free of symptoms from the skin and had been able tu 
withdra\\ dapsone. A small decrease in lgA de­

PoSits along the basement membrane could be dis­
closed by a careful comparative examination of skin 

biopsies taken on ditferent occasions (Fig. 5). This 
decrease seemed to parallel the normalization ofthe 
jejunal mucosa (Table I). 

Of the 16 individual'> presentcd in Table I. 13 

were in the gluten-free diet group and 7 of them 

showed a decreased fluorescence as compared with 
none of the 3 patients in the gluten-reduced diet 
group. 

Gastroi11testi11al symptoms 

Symptoms from lhe gastro-intcstinal tract were 

spontancously reported by I:! of lhe 3:! patienh 
(38 <:fl. Six patients had previou,-,f} seen a doctor 
solely because of their gastro-intestinal complaints 
and 3 of them had been hospitalized duc to acute 

abdominal symptoms. The other 6 patienh consid­
crcd their symptoms to hc of minor degree. Only 
after direct questioning did another 8 patients (25 '1) 
admit abdominal complaints. ,;uch as diarrhoea. 
meteori�m. borborygmi and flatulence. The remain­
ing 12 patients (389c) denicd any symptoms what­
soever from the gastro-intestinal tract. 

We found no relationship between ga�tro-intcsti-
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Fil(. 5. IgA nu orescence along the bascment 
membrane in skin (for grading. see 

method�) in 19 patients at the start of the 
�tudy (0) compared with the latest biop�y 
(□).

n.:il ,ymptoms andjejunal biopsy tindings. Seven of 
the symptom-free patients had severe mucosal 
changes (grades 111 or IV) and 5 had mucosal 
cha nges of grnde Il. 

Laboratory i111·esti[wtio11s 

Table Il shows the results of the tests of gastro-in­
testinal function performed in thc 24 patients first 
entering the �tudy. 50"f had steatorrhoea and only 

3 of the 1 1  patients with advanced microscopic 

mucosal changes (grude TV) had normal vaJues for 
faecal fat excretion. 11 of 2:! patients examined had 

a decrcased urinary r>-xylose excretion. and 9 ha<l 
concomitant steatorrhoea. Thrcc of 10 patients with 

gradc IV mucosal changes had a normal D-xylo,,e 
test but 2 of those 3 patients had steatorrhoea. 

The I O patients with low serum folate value� had 
repeated serum folate controb. Seven of those pa­
tients adhered strictly to the gluten-free diet and 

thei r serum folate valucs normalized without sub­

stitution. whereas the 3 patients on gluten-reduced 
diet needed constant maintenance therapy to keep 
their serum folate value within the normal 1-ange. 

Table I. Relationsliip hl'lwee11 the jej1111al 11111co.rnl 
alterations and the a111011t11 oj /pA f111oresce11ce in 
the sJ..i11 oj the Sllme plltie111s 

Hi�tological gmdi ng of jejunal mucosa according to Alex­
ander (I) 

Jejunal biopsy 

IV. Il! IV-+111 

lgA or Il IV or 111 or no 
nuorescence .... , --Il change 

Decrea�ed 4 3 0 
No change 1 I 3 
Increa�cd 2 0 



Table 11. Per n•111 abnorma/ TeSTf for small bowe/ 
ji111ctio11 in 24 patients ll'ith DH prior ro g/11te11�free 
diet 

Small bowel function test 

Serum folate 
Serum B12 
Faecal fot 
1>-xylo,e excretion 
Lactose tolerancc: te�t 
lndican cxcretion 

Abnorma) test 
('k) 

38 
0 

50 
50 
13 
25 

Tablc 111 indicates the good correlation between 
patholog ical small-bowel function tests and jejunal 
mucosal abnormalities at biops}. 

Wc urt: in progres� with further invcstigation� 
conce rning functional a,pects on the gastro-intesti­
nal involvement in these cases which v.ill be re­
ported on separately. 

Jej1111a/ 111orplwlo1t_,. 

The jejunal biop�y findings before diet are shown in 
Figs. I and 2. Slight but definite abnormalities 

(grade Il) were found in 9 cases (29?t). more ad­
vanced change, grades 111 and IV in 8(2617<-) and 11 

(35?tl respectively. The biopsy was judged as nor­
mal in 3 (10':f). 

Control biop,ie:. in 21 of the n patient� on strict 
gluten-free diet revealed histological improvement 
in 18. of whom 11 obtained a microscopically nor­
mal mucosa. 1 he remammg 3 patit:nts �howed the 
same mucosal morphology as before diet; 2 were 
normal (grade I) from the outset and onc ,till had 
gmde Il change� one ycar after starting on diet. 

Se ven of the I O patienb on glulen-reduced diet 

Table 111. Small boll'el.fi111ctio11 Tests in relation 10 
jej1111al 11111coH1 nwrplw/ogy in 24 pa1iems ll'ith DH 
prim· to tl111en�/i-ee dief 

Jejunal mucosa hbtology" 
Small bo"el 
function test Il 

All te,t, normal• I 

One te�t pathological 3 
Two test� pathological 
Three or more tc,1, 
pathological 

" Grading according to Alexander (I). 
• Scc Tuble Il.

111 IV 

I 

2 I 

3 4 

2 5 
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Table I V. The• ejfect (�( cliet 011 jejunal biopsy Jind­
ing� in relario11 ro JÅill 111w1ife.\latio11s in 26 pa­

tients with DH. /9 011 strict g/11ten�free diet and 7 011 
g/ll(e11-red11ced dieT 
Clinical grading: No symptoms=without dapsone rnedica­
tion. much improved=reduction of dapsone mcdication to 
less than 25 % of initial rcquirement without ,ymptoms. 
Histological grading of jejunal muco<;a according to Alex­
ander (I) 

Skin 
manifestations, 

S1ric1 !(fll(en-Jree diet 
No symptoms 
Much improved 
No change 

Gl111e11-red11ced di,,, 
No symptoms 
Much improved 
No change 

Jejunal biops y 

IV. 111
or Il
->I

7 
3 
I 

0 
0 
0 

IV--->111 
IV orI!l or no 
-+ Il change 

3 2 
0 0 
3 0 

I 0 
0 I 

I 4 

were re-examined and 3 improved but nonc reachcd 
full normalization of the mucosal histology. The 
relationship between skin symptoms and intestinal 
morphology is given in Table IV. showing a rela­
tionship between improvement of jejunal mucosa 
and disappearance of cutaneous manife,;tations. In 
contmst to strict gluten-free diet a reduction of glu­
ten in the diet resulted neither in normalization of 
the jcjunal mucosa nor cutancous symptomle,,­
ness. 

DlSCUSSlON 

Dermatitis herpctiformis (DH) ha� been coupled to 
coelic disease and considered. like coeliac diseasc. 
to be due to gluten sensitivity (6. 23). This invcs­
tigation. in agrecment with sevcral other studies (6. 
8. 14). has shown that gluten-free diet can affect the
skin disease favourably. Strict diet is significantly
more elfective than gluten-reduced diet (p<0.05).

The resuh of the present study shows that the 
effect of glutcn-free diet on the �kin symptoms is a 
late effect. Only one patient wa\ free of symptom� 
within 6 months on the diet and :.ome wcre not free 
until after 2 or 3 years· dieting. Weinstein el al. (24) 
obtained no improvement in the skin manifestation 
of DH as a re�uh of trcatment with gluten-free diet 
for up to 6 months despite a sttiking improvement in 
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jejunal villous architecture. It is. thus. impossible to 
fully evaluate the efficacy of gluten-free diet until 

after a considerable period of time. 
We have been unable to show which is the most 

important cause of the varying response to gluten­

free diet. De�pite the paralleli:,m bet ween the 
mucosal improvement and the disappearance ofthe 

cutaneous manifestations, I /3 of the symptom-free 

patient� still showed jejunal abnormalities. In the 

:,ymptom-free patients an abnorma! jejunal mucosa 

does not usually result in DH symptoms when thcy 
are exposed to dietary substances other than gluten. 

which indicates the central rote of gluten in the 

proces:, resulting in the cutaneou� manifestation of 
DH. Thi� cemral role of gluten i:, al�o supported by 

the demonstration of membrane-bound vacuole� in 

the dermis subjacent to the basement rnembranc in 

patients syrnptom-free on dapsone medication but 

not in patients symptorn-free on gluten-free diet 

( 17). 
The effect of dapsone may be explained by its 

abilit} to block inflammatory mediators of granulo­
cytes. thus merely suppressing the pathological 

process so that it does not become clinieally man­
ifest (22). 

The finding of lgA in the ,ki n of coeliac patients 

with DH but not in coeliac patients without DH has 

been taken as an indication of the role of lgA a-. a 
pathogenic factor in the induction of the :,kin man­
ifestation. The lgA dcpo�its in th<: �kin are thought 

to originate from the dbeaset.l gastro-intestinal trnct 

(12.20). 

Our results show that the demon,tration of lgA in 

normal ,kin i:, a sen�itive test for the diagnosi:, of 

derrnatitis herpetiformis anti a good t.liagnostic ait.l 
e-.pecially in ca ses where the diagnosis is otherwi-;e 

uncertai n. 

Unlike Fry & Seah (9) we do not eonsider lgA to 

be an ab�olute prerequisite for the diagno�is of DH. 
since 2 of our cases were lgA-negative anti one was 
initially lgA-negative. Another patient not includcd 

in this series al,o lacket.I lgA in the skin in the first 

biopsy. For patients ha ving a elinical picture strong­

ly suggestive of DH but lacking lgA in the initial 

biopsy. the importance of -,erial -.cction" {3) and 
repeated biopsies (19) has becn s tressed. 

In the present investigation a decrcase in skin lgA 
deposits was e:,tabli�hed in patients on gluten-free 

diet but no patients bccame lgA-negative <luring the 

observation period of up to 43 months. The de­
crcase was small but correlated 10 the normalization 

A, ta Dermaro•·ener (Sta<klro/mJ 6/ 

of the jcjunal mucosal morphology and probably 
rcflects normalization of the mucosal barricr with a 
decreasc in lgA-producing plasma cells ( 16) and 
circulating lgA. We could not, howcver. find any 
correlation bet ween the amount of lgA deposits and 

the severity of symptoms prior to diet. This speaks 

against the aswmption that lgA is the t.lominant 

factor in inducing DH symptoms. Harrington & 

Read ( 11) showed that the concentration of lgA in 

thc skin falls" it hin 6 month, of gluten witht.lrawal. 

In 2 of their patient" lgA t.lisappcared cntirely. 

whieh the� found to ;.uggest a cent ml role for lgA in 
the generating of skin lesions. Recently Salo & 

Reunala have ,hown the di�appearance of lgA in 

some patient� on gluten-frce diet about 3 years after 
thcy became free from symptom, ( I 8). The se n:­

sults could not be verified by Fry et al. ( 10) who 

found no t.lifference in thc quantity of lgA in thc 

skin of patient" on gluten-free diet and without 
symptoms for up to 7 years. 

It is not knov.n whcther IgA in the skin of DH-pa­
tients ha:, reaetivity (of immunological or non-im­

munological nature) to some skin constitucnt (nor­

mal or abnorma!) or whether it is deposited as im­
mune complexcs. The difTiculty in eluting lgA (5) 
from the skin at low pH and the absence of glomeru­

lar engagement in the DH-patients makes an au­

toimmunc or immune complex mediated disease a 
les� likely explanation. The presence of lgA dcpo­
sits seems rathcr to be a secondary phenomenon of 
low pathogenetic significance. 

We think that serum folate. o-xylose test and 

faccal fat excrction arc useful biochemical parame­
ter\ in dc1ecIing enteropathy in DH patient�. Jejunal 

biopsy provide� proof of the intestinal abnormality. 

The high perccntage of pathological jejunal biop-,y 
finding� in the present investigation despite singlc 

jejunal biopsy technique 111dicate� that the patchy 
di�tribution of villous atrophy previously suggestcd 

(2) is probably not the predominant pattern. Ho\\­
ever. one patient with a normal fir�t jejunal biop�y
!>till became frce from skin lesions on gluten-free 

diet and in thi:- case we perhaps missed a patchy

atrophy. Thus. even in a patient without intestinal
abnormality demonstrated at a single jejunal biop­
�y, glutcn-free diet is worth trying if the diagnosis of
DH is c�tablished.

As �hown in the present inve�tigation a largc 

propo11ion of the patients with DH can be cured in 
the skin as well as in the gut by strict gluten-free 

t.liet. while dapsone therapy only �uppresses thc 



skin symptoms. Dapsone therapy is usually effec­

live and comfortable for lhe patient. while gl uten­

free diet often constitutes a major upheaval in the 
pat.ient's way of !ife. On the other hand. lifelong 

clapsone therapy involves a risk of side effects. Glu­

ten enteropathy i mplies a potentia I risk of meta bo l ie 

cffects or malabsorption such as anaemia. osteo­

porosis. etc. and perhaps an increased risk of i ntes­

tinal lymphoma. For these reasons it is our firm 

belief that at least young patients and those with 

signs of malabsorption shoulcl be strongly encour­

aged LO adopt a gluten-free diet. 
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