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INTRODUCTION

Dermotitic hcasré@ﬁibrmis it o comparatively uncommon skin dissase
charactorised by chronic relopsing lesions aFF«acﬁﬁg predominantly the elbows,
knoes, shoulders, buttocks ared and scalp,  As indicated by the nome, the
hall mark:of the disease is the: dppearance of grouped ‘vesicles on-an
erythematous hase, as oceours in hérp,@s simplex or herpes zoster; but
commonly various other primary ond secondary leskﬁns oceur, und thaese may
make the diagnosis less obviaa;s;:* The eruption is normally accompanied by
severe itching, but fortunately o good response s usually obtained with the
empirical use of the drugs dapsene or sulphapyridine. The dose of dapsone,
the drug most commonly used, necessary to control dermatitis herpetiformis
is very varioble, ané.l it was this fact which prompted the initioticn of this
investigations the hypothesis being tested wos that dapsons induced
malabsorption state with consequent varicble absorption of the diug.

Several months after the study begon, Marks, Shuster and Watson (1966)
reported, in o preliminary comunication, the finding of small~intestinal
abnarmalities in dermotitis herpé‘ﬁformis; and these changes were present
in some patients who had never received specific drug therapy fc—ar their
disease. The initial findings in the present study were similar to those of
Marks and her colleagues (chtser et al., 1967), and s0, the investigation

was/



was continued over a five year period to delineote further the enteropathy-
of dermatitis herpetiformis, Also, the report by Fry et al, (1967), on
study of a small group of patients with dermatitis her@eﬁformis, of the
6§cu;reﬁce t;f dn in;:idencé of serum, IQM deficiéncy 'similér i'() that of -
cﬁeliac disease, prompted the study of serym immunoglobulin levels in o
larger group of dermatitis herpetiformis p@tieqts to try to detefmhm whether
a relationship existed between these levels and the presence of disease inh
the skiﬁ or the small-intestine, In addition to the findings of Fry et al, |
(1967) on serum immunoglobuling; the reports of immunoglobuling in the
skin (Cormane, ’1967; Van dét Meer, 1269; Cormane et al., 1??O) -'and‘
the demonstration of gluten se;nszi‘ﬂvity in the small-intestine (Shuster et al,,
1968) suggested that the occaaiqnal occurrence of putative c:ufai;mmune
disease in patients with dermatitis horpetiformis might not be coincidental
but part of the ,speﬁtrum of immynolegical abnormalities present in this
disease: the ingidence of serym autoantibodies was determined to investigqtei
this pes'sibilif‘y. |

" The study, therefore, was carried out in three parts. In the first, the
structure and function of the small-intestine in dermatitis herpetiformis Qvus |
determined with particular reférence to the use of the small~intestinal biopsy
cc;psule. lh aéldition o hista'lo.gical ossessment of the mucosa, disaccharidase. |

enzyme concentrations were assayed In some specimens, and the effect of

the/
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the mucosal abnormalities on the patient was investigated,

Serum tmmunoglobuling were assayed in the second paort of the siudy,
and evidence to substantiate a specific relationship between immunaglobulin
levels and the skin eruptlon was sought by measuring serum immunoglobulin
and complement (C'3) levels af different phases of disease activity. Patterns
of serum immunoglobulin levels in various skin diseases, not associated with
definite small~intestinal abnomalities, were also ascertained, fo exclude a
non~specific offect of skin diseas@ on serum immunoglobuling,

In the third part of the study, the incidence of anti~thyroid, anti-gastric
and anti #nuclear antibodies was determined in a group of patients with
dermatitis herpetiformis, and in o ¢ontrol group matched for age and sex.
Further interpretation of the results obtained was sought by relating serum
autoantibodies to the small-intestinal biopsy grading (determined in Port ()
and serum immunoglobulin levels (determined in Part 11).

The results obtained in this study were of some immediate inferest and
significance during the peried when the investigation was being carried out,
and $o part of the material forming the thesis has already been published.,

The papers containing this material are as follows:-

Fraser, NG . (1970) Autoantibodies in Dermatitis Herpetiformis. Br. J. Derm.,

83, 609.

Fraser,/




Fraser, N,G., Beck, J:S. & A‘ﬁb@rﬁ*«?\?@éhﬁ, F. (1971) Serum ﬁ:'emf;rlement-((:?)
and lmmunoglobulin Levels in E@e%&wa#‘iﬁ& Herpetiformis. Br. J, Derm.,
85, 314,

Froser, NG ., Dick, Heathei'M, & Crichton, W.B, (1969) Immunaglobulins in
Dermaiitls Herpetiformis and Various Other Skin Disecses,  Bi'v J. Dorm.,
81, 89.

Fraser, N.G,, Perguson, Anne & Murmy,l D. (1968) Demaiitis Hevpetiformis in
Two Patients with ldiopathic Si’@e:s%‘ér&'hom (Aduly Coeliac Diseaso),  Br,
med, J., 4, 30,

Fraser, N,G., Murray, D. & Alexander, J.O'D. (1967) Structure and Funetion
of the Small Intestine in Dermatitis Herpstiformis, Br. J. Dewn., 79, 509.

MalNeish, A.S., Fraser, N .G & Morley; W.N. (1970) Dermatiils
Herpetiformis in o Treated Coeliac Child. Archs Dis. Childh., 45, 279,
Final i}, as the conoept @?'d@rfé@ﬁﬁs herpatiformis has been madified since

the first deseription by Duhring inn 1884, it wes necessary fivst, before

preseniing the three paris of the fnvestigation, fo discuss the moderm concept

of this diseose and the criterla used in diagnosis.




DIAGNOSIS OF DERMATITIS HERPETIFORMIS

Historical Concept

In \1884:%,, i)uhr;ing described a number of diFFere‘nt clinical manifestations
affecting the skin which he beljeyed wé_re due to the same basic morbid
process. The different clinical types were categorized according fo the
predominant primary lesion - erythematous, papular, vesicular, bullous,
pustular: the title multiform was given to the type in which no particular
lesion predominated. The belief that all these forms represented the same
disease process was based on the observation thqt changes from one type to
another ‘r.-:ould occur at different times in the same patient, The disease was
designated dermatitis herpetiformis: the term herpetiformis being used because
of the tendency of the primary lesions to occur in groups, a feature noted by
‘Duhring in all his cases. Other characteristics emphasized by Duliring were
. that the diseuse was usually chronic, with a "disposition to appear in
repeated successive outbreaks"; was marked by severe itching; and was
"exceedingly rebellious to treatment". Four years later, Brocq, in agreeing
with the above concept, emphasized the polymorphous nature of the eruption
and-the oufstanding symptomatic feature, intense itching or pain, in the

title "dermatitis polymorphe douloureuse”. However, although the

" concept of dermatitis herpetiformis is normally utfribu'téd to Duhring and
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Brocq, Tilbury Fox had clearly described this entity in 1880 in the paper “A
Clinical Study on Hydroa® published posthumously by his brother Colcott Fox.

The original concept of dermatitis herpetiformis, however, wos wide,
including such diseoses as impéﬁga herpetiformis (Hebra, 1872) and herpes
gestationis (Bulkley, 1873), .f:ma diseases more recently delineated -
pemphigoid (Lever, 1953), subcorneal pustulor dermatosis (Sneddon and
Wilkinson,; 1956) and juvenile pemphigoid (Kim aﬁd Winkelmonn, 1961).
These diseases are now regarded at least for purposes of definition, os
separate diseases,. although exact classification awaits further information,
The historical concept, therefore,. having been modified, it seems likely
that dermatitis herpetiformis, as it is now understood, is o single disease
entity, o conclusion accepted by Tolman et al, (1959) in their discursive
paper on this subject.

Criteria for Diagnosis

Nowadays, several criteria are used in the diagnosis of dermatitis

herpetiformis and these will be considered in turn.

Clinicql f@gtures ~ The disease may start as a localised eruption, e.g. on

the elbows, which after a period of monlths or years becomes widespread, or,
it may be generalised from the beginning. In relation to the primary lesions,
reference may still be made to the careful description of Dulwing. The

vesicular/



vesicular voricty is the most common, the vesicles being of different sizes
varying from a pin-head to a pea, These are firm, tensely distended, arising
usually from normal coloured skin when single but with a marked iéndenéy fo
aggregate in small clusters upon a slightly raised erythematous base (thus the
resemblance to herpetic infections) (Fig. 1, 2). Less common is the
eryihemqibus variety in which erythematous patches occur which if oedematous
resemble urticaria and if confluent show marginate outlines (Fig. 3), Maculo-
popules and vesico-papules may also be seen in this form mcxking);th‘a frue
diagnosis more obvious. Duhring's pustular'i’c'rm of dermatitis herpetiformis
is less ciéqﬂy defined than the previous two forms as the pustules gre commonly
intermingled with vesicles and bullee. A pustulor form may, however,
precede or appear at intervals during the course of the more common vesicular
variety, The papular variety is probably less uncommon than Duhring
suggested (Bolgert and Chastanet, 1963) and is characterised by groups of .
small or large peu-'s’Ized papules generally excoriated frém scratching,.
Bulloe (i;e. blistering léﬁons >1 cm diameter) are rare in dermatitis
herpetiformis although they may be seen in the exacerbation following
withdrawal of suppressive therapy (Rook et al., 1968). In some patients
different primary lesions may pqgurvwithout the predominance ef any (the
multiform variety of Duhring)., (_ Lesions of the oral n)rnucosc; are rare and

transient/




transient (Rook etal,, 1968), and involvement of other mucous membranes
has nof been reported,  Secondary lesions, particularly excoriafed primary
lesions,, are:common,, and occasionally crusting and eczematisation may be
seen, Healing of the lesionsiof dermatitis herpetiformis is often followed
by pigmentation and scarring.

The distribution of dermatitis ‘herpeﬁformis is highly characteristic there

heing a marked predilection for the extensor surfaces of the elbows and knees,

* shoulders, huttocks area arid natal cleft and the scalp,  Any part of the

integument:-may, however, be offected,

Slight constitutional symptoms may precede or accompany an exacerbation
of the disease, but the marked symptomatic feature of dermatitis herpetiformis
is savere itching or burning. Rupture of vesicles by scratching commonly
produces relief of itching.,

As qlréqdy stated, the course of the disease is chronic and variable with
periods of spontaneous remission which may be complete and last for years.
More commonly, however, the eruption does not completely disoppear during
these periods, and the disease persists for many years or indefinitely.

The age and sex of the patient are of little help when considering the
clinical diagnosis of dermatitis herpetiformis, although the disecse is uncommon

below the age of 5 years (Kim and Winkelmann, 1961) and over the age of 60

yequ/



years (Smith, j§66); males are dffectéd obout twice as often a$ females
(Eyster and Kierland, 1951), -

Sk;h .bi‘o'f s - Aggregation of neutrophils and eosinophils in the dé’rmal
popillae with assoc’iuted oedema and later vesicle formation was first
suggested to be pathégﬁorhpni_t:, for dermatitis herpetiformis by Allen (1954).
These papillary microabscesses can be seen in early lesions and lead fo the |
forrfnraﬁon of multiloculor bullae (Fig. 4). In later lesions they can ofte_ﬁ B
be séen af the pertpher} of t'milocular blisters, These views were endorséd
by the studies of Piefard and Whimster (1961) and MacVicar et al, (1 963).
Other authors, however, doubted the specificity of the papillary ‘mfcm-—
abscesses and indicated that these could also form at the periphery of bullae
in pemphigoid (Bolgert and Chastanet, 1963; Jablonska and Chorzelski, 1963;
Lever, 1965). Nevertheless, more recently Lever (1967) has stated that "the
- presence of an early multiloculor vesicle wfth microabscesses at the tip of
each papilla can be regarded a$ diagnostic for dermatitis hérpeﬁfamts“ '

. these features being besf seen in "an erythematous area without clinically
visible vesicles". The biopsy, therefore, of an early lesion in dermatitis
herpetiformis will confirrh the diagnosis; but unfortunately these lesions are
often quickly excoriated thus destroying the distinctive histological features.
This difficulty can be overcome, however, by making use of the ability of

fodides/
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jodides to induce an exacerbaflon of the skin eruption,  This aid o diagnosis -
will now be considered,

Potassium. fodide provocation fest - The sensitivity of patients with dermatitis

hetpetiformis to lodides, whether applied locally as o putch test oF taken |
orally, has long been recognised (Goldsmith, 1936).  Folsher (1%%) studied
the nature of the adherence of the epidemis to the dermis to help éiucidqte_
thiﬁ-lbdida effect. He concluded that the property of the iodide énion to
swell collagen ond thus decredés the adhesion between thé apiderinis ond the
~ dermis could be responsible for the induction of blistering in dermatitis
herg_aatlfal‘misby iadfdasg In & later paper Felsher (1947b) by applying 20%
po;&sﬂum, fodide in petrolatum locally produced epidermal ~dermal soparation
in potients with dermatitis herpetiformis: unfortunately, he does nof record
« histological assessment of the one positive reaction obtalned in 30 normal
contiol subjects.  Alcon (1947), however, questioned the specificity of this
tost by demnstn“d‘ﬁngr that positive patch test reactions ocourred in ahout one
third of patients ;v}ith various dermatoses.  Again, the possibility of these
reqctions b.éfng due to a primegy fivitant or sensitivity reaction to the fodide
was not excluded histologically,  Little information Is available on the use
of an oral dose of potassium indide to lnduce an exacerbation of dermatitis

herpetiforinis/
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herpetiformis but Eyster and Kierland (1951) reported the test positive in 78%
of the group of dermatitis herpetiformis patients studied. In the same series
the potassium iodide patch l*eét was positive in only 50% of patients, It
would appear, therefore, that the oral test, as would be expected in view

of the poor penetration of iodides through intdct skin. (Rothman, 1954), is
more helpful in the diagnosis of dermatitis herpetiformis and does not present
the same problems of local irritation or sensitivity. The test should probably
be used, however, to obtain a lesion suitable for skin biopsy, thus avolding
the possibility of false positive reactions (Andrews, 1946; Urbach dnd Le
Winn, 1946).

Potassium fodide, administered orally in a dose of 1.5-2 g to adult patients
 suspected clinically of suffering.frcm dermatitis herpetiformis, was used on a
number of occasions when patients presented during a quiescent phés‘e of the
disease (Fig. 5), so that a lesfan suitable for biopsy could be obtained
(Fig. 6). The ability of oral Kl to induce an exacerbation of the rash of
dermatitis herpetiformis was also utilised during the study of immunoglobulin
and complement lev_els at different phases of disease activity (Part If).

Therupeut‘ic test with dopsone ~ Experience in the treatment of dermatitis

herpetiformis with dapsone, following the initial usage by Esteves and Brandao
(1950) and Cornbleet (1951), caused some authors to suggest that the drug
could/




could be used os a therapeutic test for the disease (Loptev and Smelov, 1958;
Von Ketel, 1960; March ond Sawicky, 1962). . Smith (1966), in his paper
“The Diagnosis of Dermatitis Herpetiformis", sought to evaluate the position
of dopsone as a therapeutic test for diagnosis of this disease, From his
studies of patients with dermdtitis herpetiformis attending 5t. John' Hospital
for Diseases of the Skin over a 10 year periad, he suggested that mdny of the
patients diagnosed clinically os dermatitis herpetiformis and not responding

to dapsone therapy were excmples of other disecses. However, he admitted
that some putients unresponsive 1o dupsone clearly did conform to the clinical
picture of this disease. Conversely, some of the skin biopsies performed from
the group of patients said fo respond to dapsone therapy showed the histelogical
features of other diseases. Although Smith concluded that this test wos
valuable ot an aid to diagnosis, the fallacies which he noted limit fs
relia&ility ¢ ond so It wos not used in the present study,

Differential Diagnosis

Undoubtedly, to the experienced observer the occurrence of herpetiform
skin lesions in the classical distribution of dermatitis herpetiformis mokes the
diagnosis reasonably secure, Mo difficulty should be experienced in
differentioting dermatitis herpetiformis from the blistering eruption of

pregnancy, herpes gestationis, and only rarely will pemphigoid, occurring

as/
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as it does in the elderly and associated with large tense bullae which exciitﬂe‘

only mild itching, cause diffi&uli;? in differential diagnosis., Occ@‘aimiaily,

| hbymvef ‘ the non-~specific eruption which commonly precedes the full-blown

clinical picture of pemphigoid may be confused with dermatitis herpetiformis
(Sneddon and Church, 1955), and the true diagnosis only becomes clear in

retrospect. In juvenile pemphigoid the bullous nature of the eruption, the

distribution and the relative dbsence of pruritus disﬁﬁguish it from dermatitis -

herpetiformis occurring in children (Kim and Winkelmann, 1961; Ganpule,

1967; Grant, 1968), Also, although the above mentioned diseases are all

choracterised by subepidermal blister formation, s indicated previously, the

histological changes in the skin in dermatitis herpetiformis are distinctive

| prqvided.that an early lesion is biopsied, Pemphigus and subcorneal pustular
dermatosis, the other chronic blistering diseases normally considered in this

- context, should not provide serious difﬁcuhy in differential diagng.sis‘»' as, in
addition to the clinical qppearﬁqr}c;es, the his‘to_logiccl features are quite
different from those in dermatitis herpetiformis.

Unfortunately, however, in some patients with dermatitis herpetiformis
frank blistering only occurs sporadically largely due to the excoriation of
eqﬂ} lesions by the patient.  In these ncnwblistering phases of the disease
diagnosis on clinical grounds alone is indeed hazardous. Confusion wifh

Sﬂﬁb tﬂs _;/
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smbi'e-s‘, generalised pruritus (from 'any cause) with excoriation, neurodermatitis,
papular “ide" eruptions (e.g. from stasis dermatitis), chronic Fol-l.-iw.liﬂs or
pityriasis lichenoides may occur.  Less commonly there may be confusian‘with
urkicarid in the eryfhemainuﬁ variéty of dermatitis herpetiformis, and when
secondary eczematisation is prominent a diagnosis of one of the clinical
varieties of dermatitis may be mistokenly made. It is in fhe non-blistering
phases of dermatitis herpetiformis that the potassium lodide provocation test is
parﬂculquy useful inﬁesmblishin_g the diagnosis. |
Symmary

The diagnosis of dermatitis herpetiformis may be regarded as established
when, in a potient !;uSpeciwed clinically of suffering from this disease, skin
biopsy of an équy lesion shows the features of multilocular vesicles with
popillary micmabscessés; the lesion erupting spontaneously or being induced

by oral potassium iodide.




Fig. 1. - Grouping of vesicular
lesions on the bock of a patient
with dermatitis herpetiformis.

Fig. 2. - Detail of Fig. 1.



Fig. 3. - Erythematous variety of dermatitis her-
petiformis with eruption resembling urticaria.

Fig. 4. - Skin histology in dermatitis herpeti-
formis showing typical papillary microabscesses
with early subepidermal blister formation.

H. and E. x 100.



Fig. 5. - Excoriat
popular lesions or
elbows and knees
during a relativel
quiescent phase o
the disease proce

Fig. 6. - Blisterir
induced by oral



PART |

STRUCTURE AND FUNCTION OF THE SMALL-INTESTINE



ANTRODUCTION

Following the Introduction of sulphone drugs in the treatment of dermatitis
herpeﬂfofm‘i{ by Esteves and Brandao (1950) and Cornbleet (1951), it soon
become dpparent that the dosa of the drug required fo control the eruption
varied widely ft.rom‘ patient to patient (Kruizinga and qumihga, 1953;
Gdlnqn', 1954; Alexander; 1955), At the time the work of this thesis began
it had recently been noted that the drugs triparanol and neomycin could induce
a malqurptipn state (Jacobson m“ 1960; Hvidt and Kieldmm: 1963;
MGPh@l’SQn’ﬂhd Summerskill, 1963) and so a pilot study of the strycture and
function of the small~intestine in dermatitis herpetiformis wos undertaken -m
evaluate the possibility of depsone, the wlphoﬁe normally used in freatment,
iﬁducing malabsorption with consequent variability of absorption of the drug.
Little evidence to suggest malakisorption was present in the literature although,
even before the advent of dapsone therapy, ;Satients with dermatitis
herpetiformis were noted to be often poorly nourished and debilitated (Beckor
and §Qhermqyer, 1944), Smith (1966), however, in his review of dermatitis
| herpeﬁﬁjrmis, had described two patients nﬁ dapsone. therapy who had an
associated malabsorption syndrome ,

After the investigation begon, it quickly became evident that while
abnormalitics of the structure and function of the smal!élntesﬁne were indeed

present,/



present, dapsone therapy aléne could not be held responsible, as these
abnormaliiies were noted in some patients before treatment, These initial
findings were Ivn‘ agreement wiiﬁ the preliminary communication of Marks,
Shuster and Watson (1966) on this subject. Consequenﬂy, the first part of
this §wdy was concerned with delineating the incidence, nature and effect

of the enteropathy in patients with dermatitis herpetiformis,

PATIENTS AND METHODS

60 patients (males, 37; females, 23) with dermatitis herpetiformis were
studied, All were adults apart from 2 boys of 8 years, The clinical diagnosis
was confirmed by skin blopsy in 55 patients: the other 5 patients were seen
during a quiescent phase of the disease and before' the use of the potassium
iodide provocation test, These latter patients were not excluded from the
study as the clinical features were otherwise typical of dermatitis herpetiformis.

) 42 patients were from the geographical area of the Western Reg.ional

Hospital Board and 18 from tﬁe area of the North~Eastern Regional Hospital
Board, All patients were investigated a5 in-patients in Glasgow and Aberdeen
res;:ecfive ly.

27 of the 60 patients in the series were not on any specific drug theropy
ot the time of small-intestinal investigation, 5 were on sulphapyridine and the
remainder, 28, on dapsone. |

A clinical history with particulor reference to gastro=intestinal symptoms

was/
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was obfained, A family history of skin or intestinal disease wos sought.
The heights and weights of patients were recorded,

Castrointestinal Investigations

.......

with the Watson copsule (Fig. 7) (Croshy and Kugler, 1957). The patient
swallowed the capsule in the evening ond the follawiné morning, provided the
position wes satisfactory on radiological examination (Fig. 8), the capsule
mec.haniﬁm was fired by firm su'c'ﬂan- on the free end of the tubing with a 10 ml
Qldﬁ‘s gyringe, and the tube withdrawn. In some instances, further time was
required for the progress of the capsule, and then the patient was positioned
on the right side if the duodenum had not been reached, and on the left side
if the copsule wos already bayond the first port of the duodenum. Not all
specimens, however, were obtained from the first 20 em of the jejunum, the
areq aimed for, 6 being token fiom the distal duodenum because of slow
pragress of the capsule, In o few éaﬂants the test had to be repeated due

to premature firing or non-firing of the capsule or separation of the cop from
the body of the capsule. Small-intestinal biopsy was repeated in 3 patients,
2, 8 and 12 months respectively after starting dapsone theropy, No serious
complications of this investigation occurred during the survey. Two patients,

“however, were excluded from this part of the study because of failure to swallow

the/



-the ¢apsule in one, and fatlure of the capsule fo enter the duodenum in the
other, In 2 patients (no. 25 and 35) this investigation wes performed in
medical unlts beforé the developriient of dermatitis herpetiformis c:tr;m. in
view of the institution of a glutén-free diet, these results rather than those

of subsequent biopsies are used for purposes of classification: Complete
alinf@ﬁl history and findings in these 2 patients ore recorded in tﬁe‘s Appendix.

The Speﬁimang abfuis:ned werd immediately placed in 10% andliw solution
for later exomination under the dissecting ond c:t:nventionalmic:ms's:'cég:a‘e:s exc;ept
in those patients In whom dismﬁhﬁﬁddsé enzyme activity was o be measured,
In those patients, the specimens cbtained were divided into two paits, one
part being placed In the formalin solution and other part.Irnh‘fadiciifély weighed
on d microforsion balance ‘and’ih@n homogenized in ét leasﬂmlt:i‘ jice cold
dfati!led water, If the piece of fissue waigﬁed more thon 10 mg the volume
was odjusted to give a tissue wnﬁem‘mﬂaﬁ of 10 mg/ml. Dis&;zcchds:idm
ua?Mt‘y (mcslte;se » lactase and sucrese) wos assayed Immediately thereafter

(Dohlqyist, 1964).

Xylose-folerance test - The test was perfqrmed In 50 potients; a 26 g dose was
given fo 18 patients aﬁd a5 g dose fo 32.  Patients over 60 years were not
tested o$ deterioration in renal function with age reduces xylose excretion
(Kendall, 1970). The potients fosted overnight and ofter the oral dose of xylose
the/ | |
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the amount of the sugar excreted in the urine in the next five hours was
measured (Roe and Rice, 1948), The lower limit of normal for urinary xylose
excration in five hours was taken as 4.1 for a 25 g dose and 1.2 for a 5 g dose.

Faecal -fut excretion - Stools were collected over a five day period on 27

occasions, and over a three day period on 8 occasions, with pdtients on a
nén;mal'mvurc:rl diet. Faecal~fat content was estimated by the method of Van

de Kamer et al, (1949);. An excretion of more than 5 g per day was considered
abnormal.,

‘Smull-bo;wel barium meal - This investigation was performed in 12 patients.

Lactose tolerance test - An oral dose of 50 g lactose was given to 8 patients

after on overnight‘fost and total reducing substances were measured in blood
samples obtained immediately befare the lactose was given and at half-hourly
intervals thereafter for 2 hours (McMichael et al., 1965). In one patient the
dose of lactose administered was 100 g« Normally, thé concentration of
reducing suﬁstunces in the blood rises by more than 25 mg per 100 ml,

Haematological Investigations

Peripheral -blood examination ~ This consisted of haemoglobin concentration,
packed ¢ell volume, mean corpuscular haemoglobin concentration, white
blood count and film, A reticulocyte count was performed on patients who

were/



were on dopsone theropy .

Bg‘r}ermﬁrfbw Qxamincntion - This was only performed in some patients with
non-dapsone induced ancemic,
Serum i_rg_n (normol range - 70 wlléﬁ-t‘;g/lﬂﬂ mi)

Serum vitamin 312 (normal range -~ 160 - 800 vug/ml) " These assays

T N gt ot N’

Serum folate (normal range = 4 ~ 18 mug/ml)

were yndertoken inonly o few ;a‘atiénts in whom anaemia was present,

Clearance of 5‘Cr~lqballed heat-damaged red cells (Marsh etal., 1966) -

This test of splenic function was performed in 1 patient in whom the presence

of Howell=Jolly bodies in the red cells suggested the existence of splenic

oty Qphy »

Biechemicul Investigations

- Serum-caleium, serum alkaline phosphatase and serum proteins were
estimated by standard procedures.,
RESULTS

C;ﬁnicc:l Ftnding__s_

A history of chronic diarrhoea which could not be related to causative
factors other than the small-intestine was obtained in 10 out of 56 potients,
In 3 of the 10 patients with diarchoea the small-intestinal mucosa was normal .

Cne/
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One patient (no. 35) had been diognosed as coeliac disease of infancy &
years before the rash appeared, and another (no. 25) as adult coeliac disease
2 years before the rash appeared, The onset of diarrhoea preceded the rash
in another 5 patients. In only the 2 patients previously &iagmsecﬁ as coeliac
disease wos the diarrhoea sufficiently troublesome to necessitate treaiment
with a gluten-free diet.

| Five of the 60 pat;ienis in the series presented initially in de;:&tmems
other than the Skin Dépurtment with features secondary to their enteropathy
(Table 1),

In no instance was a family history of dermatitis herpetiformis obtained,
but a brother of one poatient (ho. 32) appears to have had childhood coeliac
disease, and a brother of another pdtient (no. 58) had recently been diagnosed
as having adult coeliac disease,

Weight and Height ~ The weight and height of each patient was recorded
and deviation from average weight was obtained by reference to standord
tables (Society of Actuaries, 1959). Patients with associated diseases liable
to affect weight were excluded., Comporison was made between the results
obtained in those patients with @ normal or mildly abnormal small~intestinal
biopsy and those with a definitely abnormal biopsy (Fig. 9). The patients
with a normal or near normal intestinal mucosa were on average 2 Ib heavier

than/



than the cxpected average weight, and the patients with an abrnormal mucosa
were on average 7 |b lighter than the expected average weight, The
difference ”beﬁhﬁeen the two grc?:upsq., however, was not significant (t = 1.289;
P >0.10).

Gastro~intestinal Findings

S‘xmtxllwmwsﬂnal, bfqpsy = These were assigned to one of four gmde‘;s@.
Dissecting microsc‘:«ape' appearances are quoted first, followed by the
conventional microscope appearances.

Grade T:» Finger shaped villi with varying proportions of tongue or leaf
shaped forms (Fig. 10),  In 5 patients 'shc;ri- ridges were also seen, and in
another patient the surface was convoluted,  Histology normal (Fig, 11).
This grade was regarded as representing normal jejunal appearances, |

Grade 2:~ Predominantly leaf-shoped villi with short villous ridges, some of
which wete U~shaped (Fig. 12). Histologically, epithelium was for the most
part normal but In several orecs, although toll columnar, wos lacking o
distinct brush border and was infiltrated by numerous round cells, Vil
were often slightly blunted and misshapen.  Lomina propria had an increased
r‘oundwc;all content (Fig, 13).

Grade i+ Convolutions, or mﬁvbluﬁcns and ridges, were seen in most but
In 2 cases convolutions, ridges and leaves oceurred and in 2 other cases only

ridges/
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ridges ond leaves were present (Fig, 14). Histologlcally, the featyres

were, those of partial villous atrophy with short, broadened "villi",
degenerated surface epithelium,. elongated crypts of Lieberkuhn and

inoreased round~cell content of lowina propria (Fig. 15).

CGrade 4;~. No villi were seen.  Surface was mainly flat with o few broad
convoluted ridges or with a mosaic pattern (Fig. 16). Histologically, the |
appearances were those of sub~total villous atrophy with absent or rydimentary
"willi", dagenerate surface epithelium, elongoted crypts and increased
cellularity of lamina propria (Fig..17),

In view of the minor nature of the ohnormalities comprising grade 2, the -

patients falling into this gradiﬂgme combined with grade 1 patients and

designated normal when compatison is heing made with those patients whose
small-intestinal mucosa was indisputably abnormal (grodes 3 and 4),

The number of patients falling into each grade is recorded in Table 1.
In the fotal series the percentage of patients with a normal or mildly dbnormal
mucosa {grades 1 and 2) was 47 and the percentage of patients with definite
mucosal obnormalities (grades 3 and 4) was 53, Analysis of results from the
2 geogrophic areas reveals that the percentage of patients with definite
mucosal abnormalities was 57% In the Western region ond 44% in the North=

Eastern region,  Also of the 27 patients not on specific therapy of the time
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of small~intestinal biopsy investigation, 14 {52%) had definite mucosal
abnormalities.. In the 3 patients who had repeat intestinal biopsies after
dapsone therapy no change was noted in one patient with a grade 3 mucosa,
in a second patient the mucosal grading changed from 4 to 3 and in a third
from 3 to 2.

Disaccharidase estimations ~ The results of these estimations are recorded in

Table 111 and expressed as units (micromoles of substrate hydrolysed per
minute) per gramme wet weight of mucosa, The limits of narmcllf_ty used are
those determined by Paton M . (1966) in the same laﬁom!nry, the Iawer
limits for maltase, lactase ahd sycrase being 13.4 units, 1.4 unifs and 3.5
units respectively.

" In the 4 patients with a grade 1 mucosa the disaccharidase concentrations
were also normal and in the 4 patients with a grade 2 mucosa the only
abnormality noted was alactasia in 1 patient.

Conversely, only 1 of the ? patients with grades 3 and 4 mucosa had
normal enzyme concentrations, diminished levels of all three enzymes being
obtained in the remainder. Four of the ? patients had alactasia,

Lactose-tolerance test - The blood sugar rise was less than 25 mg/100 ml, in

7 patients (Table IV). Apart from one patient with a blood sugar rise of
24 mg/100 ml and a normal lactase conaentration the abnormal results were

associated/



associated with diminished lactase activity, " In only 1 of the 4 patients
with diarrhoea and diminished lactase activity was symptoms, flatulence. and
abdominal distension, induced by the oral dose of lactose, This latter
paﬁe:nf, however, was given 100 g lactose so that strict comparison cannot
be made with those patients who received the smaller dose (50 g). |

Xylose~tolerance test - Diminished excretion was noted in 12 of the 50

patients studied. Excretion was normal in 16 of the 25 patients with mucosal
~abnormality; and in 3 patients with diminished excretion the small-intestinal
mucosa was normal (Table V).

Faecal ~fat excretion ~ 11 of the 35 patients in whom this was measured were

found to have an increased excretion, Excretion was normal in 12 of the 19
patients with mucosal abnormality; and in 4 patients with increased excretion
the small-intestinal mucosa was normal (Table V),

Small-bowe! barium meal -~ Abnormalities were noted in 5 of the 12 patients

examined and these consisted of dilatation of the jejunal loops in 2 and
flocculation of barium in 3. In all 5 patients with an abnormal test the
small~intestinal mucosa showed the features of partial or subtotal villous
atrophy, but in the other 5 patients with an abnormal mucosa, as well as in
2 patients with a normal mucosa, the fesf was unremarkable.,

qumatalogicql Findings

The haemoglobin concentration, estimated in all patients, fell below the
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aacepted lower limits of normality In the laboratory (males 12.5 g/100 ml:
females 11.5 g/100 'ml) in 11 patients.  In 2 patients the haemotolpgicdl
findings Indicated a haemolytic ancemia the patlents being on 200 and 150 mg
of depsone per day respectively, and fn another patlent o previoys partial
geistregtomy for duodenal ulcerstion may have contributed to the ahcemia.
In 8 patientt, however, the most likely cause of anaemla was malabsorption:
6 had not raceived dapsone therapy and in 2 the dose token was low,
Details of these patients are racorded In Toble VI, Ancemia wes diagnosed
in 5 pationts prior to attending the Skin Deportment; in 4 of thase patients
before dermatitis herpetiformis had developed, A satisfactory response to
oral iron thetapy wes obtained In 6 patlents and In the remaining 2, Tntra~
musculer vitomtn Byo andd oral folie acld were given in addition, thall 8
patients Hie jejunal mucosa was ¢hnormal, |
Howell-Jolly bodies were nited in the red cells in 3 patients in the

series,  The clearance of mé:‘r«-!:wbellad autologous heat-domaged red cells

was invastigated In one of thege patients and was found to be reduced, the
half cleartnee time being 34 min (hormal 10 - 16 min), and the blood

recliocctivity of 180 min was 24 per cent. |

i}i&phgmi@ml Findings
The serum albumin level was fow (3.3 g/100 ml) In 4 of the 54 patlents
in/
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- in whom-it was measured., ' In 3 patients the jejunal biopsy was nommoal, and
in only T patient (patient rio, 25), who had partial villous atrophy and severe
¢linical malabsorption, could the low level (3.1 g/100 ml) be related to the
presence of an enteropathy (Appendix).

The serum calcium Ievel‘-rwcas determined in 47 patients and found to be low
(<4.5 mEg/1) in 2, In one of these the alkaline phosphatase level and
jejunal mucosa were normal dnd the slight fall in serum calcium level
(4.4 mEq/1) was probably due to a low serum albumin level (3,0 g/100 ml):
the other was patient no, 25, already referred fo in paragroph one, in whom
the serum calcium wos 2.5 mEq/!.

Serum alkaline phosphatase levels were ascertained in 50 adult patients:
an abnormal level (>14K. ~ A, units) was obtained in 3 - patients no. 20 and
25 in whom serum calcium levels were n_orrﬁul and patient no. 25 In whom the
serum calejum level was low.

The serum globulin level was >3,0 g per 100 ml in 26 éf the 54 patients
examined but exceeded 4,0 g per 100 ml in only one, a patient who also
- suffered from pulmonary sarcoidosis, Convérsely, the serum globulin level
was <2 g per 100 ml in 2 patients (1.7 g per 100 ml),

DISCUSSION

The oceurrence of skin changes, particulorly eczema and pigmentation,
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is well recognised s a feature of malabsorption (Manson-Bahr and Willoughby,
1930;" Bennet et al., 1932; Kaufman ‘and Smith, 1943; Cooke m}, 1953;
Badenoch, 1960; Wells, 1962) and treatment of the intestinal disease u'suuily
results in marked improvemenit in. the skin chonges (Wells, 1962; Friedman and
. Hare, 1965; Fry etal,, 1966), ~ Wells (1962) emphasized that. these paﬁ;nts‘
may first present to ‘the dematologist, and it is likely that this observqﬁgn '
together with the increasing use by gqsﬁomnfe;rolngiﬁts of the small-~intestinal
biopsy capsule devised by Crosby and Kugler (1957), stimulated « reappraisal
of the small-intestine in skin diseases. Subsequently,; dbnormalitics of the
jejunal mucosu were described in rosacea (Watson et al ., 1965), exfoliative
dermatitis (Shuster and Marks, 1965; Shugter,_ 1967), psoricsis (Shuster et al,;
1967), subcorneal pustular dermatosis (Van de Stack et al,, 1970} and
dermatitis hérpeﬁi’omis (Marks ef al., 1966; Fraser et al., 1967; Fryetal,,
1967; Van Tongeren et al ., 1967"; Bendi and Willioms, 1‘.?68; Maorks et al.,
1968; Shuster et al., 1968; Berg et al,, 1970; Van de $tcsuk et al,, 1970;
BmQ M +» 1971). The small-intestine in pemphigoid; formerly known as
senile dermatitis herpetiformis, was nomal (Marks and Shuster, 1969); ond

in other skin diseases only minor.cbnormalities were noted (Fry et al., 1966).
More recently, however; the validity of some of these findings hos been
questioned in view of further sfudy of the characteristics of | normal jejunal

mucosa./
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rmycosa, "This can convc?nien;tvly be con;idered together with the mucosal
classification used in ﬂ\e present study ,

Holmes, Hourihane and Booth (19610, 1961b) described the norwial
jejunal mycosal appearance under the dissecting microscope as consisting of
ffﬁgermlilce villi or leaf-shaped villi with freqﬁently a mingling of both tfpes
in the same specimen,  In cxddﬂi'cth, on occasions the leaf-shaped villi
appeared to coolesce to form distinct ridges, a manifestation more common
in the ;:!uegﬂene;um ‘ Canvanﬂaéﬁl histoleglcal examination alone, on the
other hand, did ﬁot reflect th&.sé.differences in macroscopic structure, merely
showing a thin glandulor layer and long slender villi the 3-dimensional
representation of the iea@»shapéad villus and villous ridge being ahsent.

Th;;s, hoth macroscopic and microscopic appearances were incérpamted in
the classification of jejunal mucosal appearances.  This concept of normality
was similar to that of other workers in the field (Scott et al ., 1964; Rubin
and Dobbins, 1965; Sdlem and Truelove, 1965; Stewart et al., 1967), while
others did not find villous ridges in the jejunum in controlh subjocts (@irdmod
ot al., 1966; Burhol and Myren, 1968), A more radical disugrecmont with
the concept of Holmes et al,, however, was the work in Newcastle by Marks
and Shuster (1970a) on postmmértem control subjects, in which they described
a predominantly convoluted mucasa in 8% of jejunal biopsies, This had not
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previob‘sly been noted in this country although a convoluted mucosa. is a not
uncommon finding in control subjects. in:several countries abroad, ticluding
Southern: India (Baker et al., 1962), East Africa (Banwell et al,, 1964) and
Israel (Parkins et al., 1966). Marks and Shuster suggested that the different
mucosal appearances noted in control patients by the various workersiin. this
country might simply reflect regional variation. In the some study. these
authors found that the incldence of a convoluted mucosa in dermatitis and
psoriasis was not significantly different from their control group and so.they
withdrew their previous claims of a structural jejunal abnormality in dermoto-
genic enteropathy (Shuster and Marks, 1965; Shuster, 1967) and psoriasis
(Shu.ster etal., 1967). Also, they suggested that the discrepancy in the
jejunal biopsy findings in rosaceq between the Glasgow séries (Watson et ol .,
1965), reported as cbnormal, and the London series (Marks et al., 1967),
reported as normal, might be false due to inédaquute knowledge of normal
jejunal mucosal oppearances in the Glasgow area, In view of the dhove,
therefore, the one patient in the present study with a convoluted mucosa and
normal histology was not regarded os abnormal but placed in the grade
representing a normal jejunal mucosa, grade 1,

The classification of the obnormal jejunal mucosal appearance by Holmes
et al. (1961a, 1961!3) fell into fwo gmups. In the first, o flat mucosal surface
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devoid of villi wos seen fo be ussociated with the histological appearances of
subfotal Qiiious,-gtrophy, and in the éecond, the histological appearances of
pqrﬁal villous atrophy were represented under the dissecting microscops by a
series of ridges, convolutions and whorls for which the desaripﬂvé title
“convoluted was suggested. Thase two categories of abnormality were noted
in idiopathic steatorrhoea (adult coelioc disease).  They are representad by
grades 4 and 3 respectively in the present-study,

A number of patients in thé prasent work had o jejunal biopsy aopeorance
which was clcﬁsiffed as grade 2: villous ridges were present on macroscopic
examination and minor villous and apitﬁelial cell abnormalfties on microscopic
examination, A similar graffg is present in the classificofioﬁ of several other
workers studying dermatitis herpetiformis (Fry et al., 1967; Marks et al., 1968;
Shuster et al,, 1965). These ch,‘cmg,es have also been noted in the relatives of
coeliac disease patients by MacDonald et al, (1965), but these authors
classified the aépeqrénce as "non-gpecific ql;mrmulity“ as m relationship to
gluten cr;uld he demonstrated. A similw,“qbnarmulity" has been desoribed
in pernicious 'gmemi,a (Foroémn and Trier, 1967) and rosuaec; (Watson et ol .,
1965), and the possibility that local factors are important in its production
is suggested by the er of Tﬁwnl@y et al. (1964) oﬁ experimental instiliotion
of hydrochloric acid into fhe jejunum, Aacmdis;gly, in the present study,
gradé/



grq’de 2 mucosae were grouped:with grade 1 when comparative assessments
were being made with the definitely dbnormal grades 3 and 4,

" Excluding that part of the g:resént work previously published (-Fu;zse:r etal.,
1967) the changes of partial or subtotal villous atrophy of the jejunal mucosa
were:noted in 46 of the 81 patients studied in the first 6 papers piblished on |
the subject of dermatitis hqrp'etifbrmﬁ and the small~intestine (Marks et al.,
1966; Fry M._,- 1967; Van Tongeren % +s 1967; Bendl and Willioms,
1968; Marks of al., 1968; Shuster et al., 1968). This incidence of
abnormality (57%) is very similar to the incidence of 53% obtained in-the
present work, and further evidence against any marked reglonal variation in
the prevalence of small-intestinal abnormalities in dermatitis herpetiformis

was provided by the similar incidence of dbnormality found in patients in the
North-East of Scotland (8 of 18) and the West of Scotland (24 of 42); Such
small voriations as do exist betwéen one area and another may simply relate

to the small numbers of patients normally comprising o series.  Another factor,
suggested by the variation in mucosal appearance in the 3 patients who hed
repeat biopsies from the same area of jejunum, is that the mucosal abrormality
may be patchy. Indeed, Berg ef al. (1970) reported marked voriation between
two biopsies token from the same area of jejunum in one patient with dermatitis
herpetiformis, and in another patient marked variation wos noted in adjacent
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areds of: the:same biopsy. Morerrecently, Brow ot al. (1971), b};; taking
multiple blopsies of the proximal small-bowel In 22 patients with dermatitis
herpetiformis, demonstrated that the mucosal involvement was patchy!in 5.
A similar patchy mucosal involvement has been recorded In adult coelice
disease (Rfay;ﬁheudhury etal,, ,1%?).

Disaccharidase enzyme acﬂv.iiy‘mrreta{ad well with the histological
assessment @F. the jejunal mucosa in the potients studied (Table 1) only 1 of
the 9 patients with severe mucosal Ghdngég herd normal enzyme activity, and
in only 1 of the 8 patients with a normal mucosa was the enzyme activity reduced
(isolated lactase deficiency). These findings are in agreement with the published
work in this field (Frasef et al., 1967, 1968; Shuster et al,, 1968; Berg ef al.,
1970), and it ts likely, ;ns further suggested by the beneficial effect of a gluten-
free diet In patient no. 25, that, in most cases, reduction of enzyme activity
is secondary fo mucosal chnomality, A similar situation obtains in coeliac
disease whero reduced disacchariddse enzyme activity is restored o nermal on
treatment with o gluten-free diet (Plotkin and Isselbachar, 1964; Lifshitz et al,,
1965). Despite low lactase levels in dermatitis herpetiformis patients, however,
‘iaai'«'ose intolerance wus demonstrated on only one oceasion (Table IV).  This
accords with the studies of Hammerli et al. (1965) in which asymptomatic

lactase deficiency was described, In relation to reduced disuacharidase
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enzyme concentrations and the skin eruption, it is of interest that Pock~Steen
and Niordson (19."70) have reported that o milkwfree diet may benefit some
patients with dermatitis herpetifoimis. This effect, however, appeared to be
related to the protein rather than the lactose content of the milk, |

In general, the effect of the small-intestinal abnormalities on patients with
dermatitis herpetiformis wos slight.,  Five potients dia, however, prasent with
Symp:oms or signs related to malchsorption prior to attending the Skin Department
(Table 1). In ‘q'nly. 2 of these, however, was the malabsorption severe; an
incidence of 4% which compares with the 8% incidence in the inlfial series
referred to cbove., Again, the incidence of diarrhoea in the present study
was 19%, with 7 of the 10 patients affected having an abnormal jejunal mucosa;
and this comperes with a 17% incidence of diarrhoea in the initial series, 10 of
the 12 patients offected having on gbnormal mucosa.  Clearly, although most -
patients in whom mucosal abnormalities exist do not have diarrhoea there is a
good carrdation between the presence of diarrhoea and an abnormal sinall~
intestinal mucosa. That the small~intestinal abnormalities oommcmi)‘f precede
the eruption of dermatitis herpetiformis is suggested by the fact that the
symptom of diarrhoea preceded the eruption in 7 of the 10 patients with this
symptom, and indeed in 2 instances (patients no. 25 and 35) the presence of
jejunal mucosal cbnommalities wos estoblished by intestinal biopsy before the
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rash appeared.
As stated previously, in the introduction to this port of' the study,
patiepis with dermatitis herpetiformis were regarded as often poorly nourished.
No significant difference, however, was present in the variation  from average
weight between patients with jejunal mucosal grades 1 and 2 and petients with
mucosal grodes 3 and 4 (Fig, 9), although clearly, in a relatively small
number of patients, an effect of small~intestingl chnormality on body welght
might be difficult to demonstratey: i view of the variabillty of this measurement
even in the normal populétion. Fry et al, (1967) also concluded that, in
general, dermicititis herpetiformis patients were not underwelght; although
some potients with muaasqi abnormality did gain weight when trected with a
glutenéfreé diet (Fry et al., 1968, 1969). It is likely, therefore, that weight
loss due to dermaiitis herpetiformis enteropathy is infrequent and normally
slight. |
Abnormalities of the two main tests of intestinal absorption, the xylose-
folarcmc:é fest aﬁd the faecal~fat excretion, were present in only a small
proportion of patients. with small~intestinal mucosal changes; and in fome
patients with dbnormal absorpt'imﬂlt‘@st& the small-intestinal mucosa wiss normal
(Table V): the fiszdings are similar to those of the initial published sorios

(Fry et al., 1967; Marks of al., 1968 Shuster et al., 1968). However,
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although in cocliae discase the percentage of abnormal tests is high,- %hel
degree of abnormality cannot be ‘dorrelated with the severity of jejunal
‘mucosal changes, and appéurs to depénd on the extent of small-intestinal
involvement tather than its severity ot any one point (MacPonald et ..‘“;';.I.:.t 1964;
Stewart et al., 1967). Brow et al. {1971) reached a similor conclusion in
dermatitis horpetiformis by correlating faecal~fat exceretion with the exient

of small=intestinal involvement, did their finding of patchy mucosal
involvement In some patients with this disease may explain the oceesional
presence of abnommal absorption tests in patients with a normal jejunal mucosa
(Table V), For similar reasons, .c‘:bnc;rmalities detected by small~-bowel barium
meal examination were infrequent, as were obnormalities in the serum -
biochemistry .

The incidance of ancemia, likely to be secondary to small«intestinal
abnormality, wes also fow in the present series; only 8 of thé 60 patients
being offected (Toble VI). In most coses oral fron therapy produced o
satisfactory response, and this has heen the experience of other investigators
(Fry et al,, 1967; Shuster etal,, 1968; Berg et al., 1970). Indeed, Fry
et al . (1967) reported that low sgrum iron levels and obsence of bone marrow
iron are common in dermatitis herpetiformis,  In some patients low serum
folate levels occurred with mild macrocytosis of the peripheral blood film
(Table/ |
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(Table V1), These latter changes have been described by many authord

(Fry otal., 1967; Marks ot al., 1968; Berg ot al., 1970; Brow et al., 1971)
ancd moy be due to malebsorption of food folate (Hoffbrand ‘M i o 1970);
although the chronic hoemolysis produced by dapsone therapy may; by
increosing folate utilization, also contribute to the finding of low serum

folate levels (Fry et al.; 1967). Severe m@galebl;mstm anaemia, hovwever, os
in paﬁmrwn@g« 25, is ugually assodiated WIfh a frank maldbserption state (Marks
- et al., 1966; Van Tongeren et al., 1967; Shuster et al,, 1968): low serum
Bya lovels o well as low serum folate levels may be present, In general ,
however, ¢s would be expected from "m'girceéamiﬁuntiy prexisﬁa! small intestinal
involvement (Brow et al., 1971), serum Bm levels and the Schilling i@%&if’ for
vitami‘n.am absomption are recorded as notmal in dermatitis herpetiformis (Fry
ot al., 1967; Shuster et al., 1968; Berg et al., 1970; Brow et al., 1971)
qlth‘e‘ulgh i the series of Marks m « {1963) and Cream and Scott {1970), low
levels were nofed.  Certainly, .sa,‘;;‘ql!‘-aintasﬁna! function may net be the only
factor ﬂ:ii’fcaqiisiléserum By levels, ¢5 Andersson ef al . (1971a) have repiorted
decraased ggétrin‘r',ecreﬂon of Intrinsic factor in dermatitis herpetiformis:
'indeed,,, an asociation with pernlgious anaemia has occosionally been

recorded {Hyws, 1968; 'Wyburn»eii@g%:m, 1968; Cream and Scott, 1970).
Nevertheless, despite the possible deficiency of these varlous hoematinie
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fuctors, severe anaemia (Hb <10.¢/100 ml) is uncommon, the incidance in

the present secies being 5%, c:né‘{ it a group of published serles ‘t”i.v{bl:‘ﬁﬂg a
total of 67 ;pa;tiénfs, the incidam:’ga@ms 4% (Fraser et al., 1967; Frygral.,
1967; Mearks, 1968; ‘Berg et ali;:1970). F!nal!y; in regord to haomatological
findings, this study confirmed the‘:at}iiﬁ!awellmlolly bodies may be found. in the red
cells of a small percentage of patients with dermatitis herpetiformis, and thot
this chnormality indicates the presence of splenic atrophy (Fry et ol., 1967).

| Thé natyre of the enteropathy. in dermatitis herpetiformis and particularly

its relationship with coeliac disaé‘;?;a has been the subject of much Invastigation.
The significance of mild histelogical cbnormalities in the jejunal mucoLd is
uncertain ond has been consldered already, but the more severe chonges of
portial or subtotal villous atrophy are identical with those oceurring in gluten=
induced entﬁt@é@thy; otherwise ggll«ed idiopathic steatorrhosa or cocliae
disease. The possible re!catianshi{@ to gluten ingestion was first suggestad by
Fry et al. (1967), and the clinica! benefit and histological imﬁmvemen.i' in

the jejunal mum#tt following the use of o gluten~free diet is now well

documentad (Fry et ol ., 1968, 19@.‘:’-9; Shuster et ol ., 1968; Mw“ﬁ@?i .0 1969

Berg ot al,, 1970; Marks and Shuster, 1970; Van de Stoak ef ol ., 1970;
Weinstein egi':@l”. 1971),  Also, the role of a dietary facter in the patho~
genasis of the enteropathy is consistent with the ohservation that the mucosal
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damage is more sevete in the broximml than in the distal small=intestine
(Shuster et al., 1968; Brow et al., 1971), The relationship to gluten hes
been further confirmed by demonstrating the deleterious effect of gluten
administration on a normal area of small~intestinal mucosa (Shuster et al .,
1968; Wainsfein etal., 1971); an effect previously demonstrated in coeliac
disease by Rubin et al. (‘1962)-.
Another aspect of the relationship between the enteropathy in the two

diseases is éean in fomily studies: the presence of jejunal abnormalities in
the relatives of patients with coeliae disease is well known (MacDonald et al.,
1965; AMcCrc«e, 1969), and Marks et al . (1970) investigating 19 relatives of
| puﬁenﬂ; with dermatitis herpetiformis found jejunal c:!:normaliﬁes'in 7.
Indeed, imt‘a‘ents with dermatitis 'herpeﬁfomts may give a history qi’ heving
relatives with aéellac disease (Marks et al., 1968; Marks et al., 192’70),‘ a
feature noted in 2 patients in the present sw&y. A number of other points
of similurfty between dermatitis herpetiformis and coeliac disease have been
recordeds the lowering of serum IgM levels reported in coeliac disecse by
Hobbs and Hepner (1966, 1968) and Blecher et al. (1969) is also found in
dermatitis herpetiformis (Fry et al,, 1967; Morks, 1968; Fraser et al,, 1969);
Splénir:. atrophy described in coeliac disease by McCarthy et al, (1966) has

heen recorded by Fry et al. (1967) in dermatitis herpetiformis, and was

demonstrated/
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demonstrated In one patient in the present study; o high incidence of

agglutinating factor to Lactobacillus casei in the sera of patients with

coeliac diseuse (Cowan et al., 19"’66) hos been described in dermat'iﬁs»
herpéﬁfcrmis‘ by Fry et al. (1967); and the occurrence of intra-cbdominal
lymphomoas, previously noted in patients with coeliac disease (Upshaw and
Pollard, 1'957;‘ Scudamore, 1961; Gough, 1962), has recently been
desaribed in patients with dermatitis herpetiformis (Gjone and Nordoy,
1970; Andersson et al., 1971b),

The close relationship beiwean.the gut findings in dermatitis herpetiformis
and coeliag disease is further emphuéized by the fact that patients have been
diagnosed s typical examples of adult or childhood coeliac disease hefore
the rash of dermatitis herpetiformis had appeared (Smith, 1966; Bend! and
Williams, 1968; Dyer and Verbov, 1968; Fraser et al., 1968; Mayon-White,
1969; McNeish et ol ., 1970; Brow et al., 1971 ~ these reports include 3 |
patients in the present study) and by the discovery of the occasional ptaﬁen.t
suffering from dermatitis herpetiformis in reviews of pufients with coeliac
disease attending gastro-enterology clinics (Marks and Shuster, 1971;

Weinstein et al., 1971; Young and Pringle, f??!). |

From the weight of supporting evidence, 'therefore , it would appear that

the enteropathy of dermatitis herpetiformis differs only in degree of severity

from/ |




from the condition designated childhood or adult coeliac disease, and this
difference may be artificial merely reflecting the fact that patients with
overt coelioe disease form only a 'r;mall proportion of the individuals with
the small-*intestimil abnormalitics of this discase (Mcacl)onﬁld et al., 1965).
However, the problem of the relationship existing ba'twecen the skir; uﬁd
the small~intestine in dermatitis herpetiformis Is less clear. A number of
different factors have been suggested over the years as forming a possible
direct link between the skin and the gut in this disease. Thus, it was
poﬁulnted by Fry et al, (1967) that the changes in the small~intestine and
the skin might be an expression of a defect in folate metabolism, possibly
aggravated by dapsone therapy, but these authors later reported that the serum
folate lavéls could be restored to normal on treatment with a gluten~free diet
(Fry et al., 1968, 1969) suggesting thot the low levels were secéndary to
the enteropathy rather than having Q primory causotive role. Also, 8 noted
in the present study, jejunal chnormalities were just as common in pmtiem#
who had never received dapsone therapy s in those who had, and in the 3
patients who had repeat jejunal biopsies afier depsone therapy, no marked
difference in appearance was noted. There is no evidence, therefore, that
treatment of the skin arﬁpﬂan with dopsone either exacerbiates or improves the
howel abnormality, and a similar negative effect has been reported with

sulphapyridine/
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sulphapyridine (Brasf g_f__g_[ ir 1971)s  The only serious contention now,

in this regard, is that gluten mqy;he responsible for the skin disease as

well as the gut abnormality. A number of authors have described improve-
ment in the skin eruption in some patlents on a gluten-free diet (Van
Tongeren et al,, 1967; Fry et al., 1968, 1969; Marks et al., 1969;

Van de Stack et al., 1970; Welnstein M «» 1971) but others have failed
to note any eﬂ’ecf {Verbov and Barkhan, 1967; Bendl and Williams, 1968;

Dyer and Verbov, 1968; Fraser et al., 1968; Shuster et al., 1968; Mayon-

White, 1962; Berg et al., 1970; Marks and Shustar, 1970b; MeNeish et al.,

1970). Indeed, several authors have described patients, Including 2 from
the present study (Fraser e al., 1963; McNelsh et al., 1970), who firs
developed dermatitis herpetiformis while on o gluten~free diet (Bendl and
Williams, 1968; Mayon-White, 1969), Shuster et ol . (1968) believe that
the apparent beneficial effect of a gluten~free diet in some patients can be
explained by the fact that sponfaneous fluctuations of the severity of the
disease process in the skin occur from ﬁnﬁ to time. And so, Shuster et al,
.suggest that the relationship between the rash and the enteropathy in
dermatitis herpetiformis is indirect and probobly genetic in nature,
Dermatitis herpetiformis, however, has enly occasionally been recorded in
more than one member of o fomily (Little, 1914; Smith, 1928; Bock, 1954;

Kinmonh/
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Kinmont, 1955; Decken ond Bamshad ,  1970; Marks ‘f’fﬁ‘l .t "35;??1) ane it
may be thot the eruption is érodu‘ceacﬁ by external factors in the g;eheijimlé'iy
predisposed. | |
- SUMMARY
The status of the small-lntestinal mucosa in 40 patients with dermotitis

- herpetiformis ¢ described: partial or subtotal villous atrophy wes present in

over 50% of patients. The Incidance of o frank malabsorption stafe was only

4%, and, -although some other patients did exhibit symptoms and signs related
o malubsorption, in general the gut chonges were asymptomatic and d
investigations for the presence of malabsorption often negative, Redugtion
of disaechariclase concentrations appeared to be secondary to the mucosal
abniormalities and although luatase concentrations were often low, only one
patient hiad symptoms c;i’ loctose intolerance.  The enteropathy of derinatitis
herpetiformis could not be related to dapsone therapy and s probably
identicu! to glute;ﬁwinduaed enteropathy (adult or childheod coeliae di’séé@sa);
The relationship between the small~infestinal cbnormalittes and the skin |

disease is unceriain,

<D



‘IABLE 1 » Five uPaﬁk’anﬁﬁn«:wﬁbm Rash-was not Preseniting Feoture

Patient | Sex and | - Intestinal mucosa | Presenting | Time of appearance
o age (biopsy grade) feature | of rash
15 M 7 3 Ancemia 8 months before+
16 - F 52 3 Ancemia* 8 years after
T T | Weight ~
25 F 57 3 loss, 3 years after
— — A _dlarrhoeg®
a3 M 2 4 Diarrhoea® | 5 years after
54 M 53 4 | Anacmia 5 years after

# maich disease diagnosed at the time of presenting feature.

+ rosh mild and not diagnosed until 2 years later.,



TABLE ll - Grading of Smmllmln%eahml Mucosa in 60 Patients with

Dermatitis Herpetitormis

Intestinal mucosa

N@ OF pcjﬁenfs 5tudierj

(biopsy grade) chatem region N-Eostern region Tatal %
1 9 9 | 18 30

2 9 1 10 17

3 19 3 22 36

4 5 5 10 17

- TOTAL 42 18 40 100




TABLE Il ~ Disaccharidase Studics

Patfent - Sex and  Infestinal mucosa
Ro. oge ~ (biopsy grade)
1 F 53 3
2 F 53 1

3 M 33 3
4 F58 1
5 M7 3
6 M 49 2
7 M 69 4

8 M 33 4
9 F 20 4
10 F16 . 1
1 M 14 2
12 M 38 3
15 F 15 i
14 M 24 2
15 M8 3
17 M 47 2
25 F 60 3

3t

* Units of gctivity (umol substrate hydrolysed per minute)

Maltase*

2.4
21.7
4.3
17.8

]040 )

15.6
3.2
4.5
1.8
21.4

15.4
32.1
17.9
14.9
10.4
18.9
6.1
18,5

Lactose™

0.0
1.8,
0.0
3.7
1.1
2.1
1.1
0.0
0.1
3,6
0.0
6.6
4,9
1.7
0.0
4.1
0.2
0.3

46

Sucrase®
0.6
5.8
0.7
4.9
2.1
4.4
0.8
1.2

. 0.4
5.7
4.0
9.2
3.9
4,9
2.4
5.3
1.7
5.4

per gramme of fissue wet welght (lower limits of normal -
maltase 13.4 units, lactase 1,4 units, sucrase 3.5 units).

+ Repeat intestinal biopsy 3 years after first with patient on

a gluten-free diet.
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TABLE IV - @3cc:d-5ug§;j R‘i;segﬁtéf Lactose :,'l'c:lamnq«ajfagi in 8 Patients

. Intestinal .

Patient | Sex and |  mudosa Blood-sugar rise| Sympioms
no, age (biopsy grade) | Locteset|  (mg/100mi) | during test
1* F 53 3 0.0 7 none
g* | M33 4 0.0 16 none
9 F 20 4 0,1 22 none

" M 14 2 0.0 20 none
A M 38 3 6,6 32 none
15% M 8 K 0.0 6" nhone
7 | M4z 2 4. 24 none
25 | Fé0 3 0.3 4f flatulence,
‘ abdominal
distension

* history of diarvhoea,

+ units.of activity (umol substrate hydrolysed per minute)

+ 100 g lactose given,

per gramme of tissue wet-weight.
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Inciclenc:e of Abnormal Absorption Tests in Relation to

TABLE V -

§m¢r|l-|ntesﬂnqi Mucosal Grading.

.......

Intestinal mucosa

Xylose-tolerance tests

Faocl -fat excreiion
(proportion dbnormal)

(proporﬂbn abnommal)

Premnt Published* Present Publlshed*
sories series series series
Grodes T and 2 3/25 (12%) 6/19 (32%) 4/16 (25%) | 3/19 @1 6%)‘
- Grades 3 u'nd 4 9/25 (36%) | 15/30 (50%) 7/19 (87%) | 15/33 (45%')

* Fry et al., 1967; Marks et al., 1968; Shuster et al., 1968, |



TABLE VI - Details of 8 Patienis with Ancemic

>
- Haemo- Serom ] Semm | Serom
Jejunal | globin _w.m 2 folate { iron
atient |Sex and | biopsy | {(gper | Peripheral- |Bone-marrow | (uig g {ug per
ne. | oge | greding | 100ml) | fim examination | per mi} | perml) | 100 mi) Treatment of ancemia
¥ | M7] 8 | 48 | micogae |00 - - - 30 | T.M. andoral iron.
16* F 52 3 11.5 | aniso= normo~ 50 - - G.FDs )
‘ | cytosis, blastic L u:w‘m wmo. effect.
OSCCE.. Craf folic acid ) good
macrocyte Tral iron } response.,
25* F 57 3 b onisc- megalo~ 10 - 40 G.F.D., me?wmw )
cytosis, blostic orad folic acid }
macro— and fron, }
. cytosis
26 M 56 3 | 10.2 | normal - 250 2.7 - Oral folic acid - no effest,
| _ | Cral izon - good response..
30 M &7 2 [ 107 | aise- | normo- 160 1.1 15 Cral iron,
: cytosis, blestic, no
OCCas.. siainable
| macrocyte | iron
35* M 2 4 .6 hypochromic - - - 14 G.F.D., )}
, Orai iron. }
3% Fa9 3 10.7 | hypochromic: - - 2.6 - Oret iror,
54% M 53 & 18.1 microcytic, - - - - Oral iron,
) hypochremic |
g ]

* Angemic detecied before attending Skin Depariment.

G.F.D. = giuten-free diet.



Fig. 7. - The Watson intestinal biopsy capsule

Fig. 8. - The Watson capsule positioned
in the proximal jejunum.



PATIENTS

Grades 1 & 2 (20) Grades 3 & 4 (23)

© @ S D

6 : MALE
= : FEMALE
|
.+ 1
|
|
_ |
|
l
2r % |
1
h y I %'
|
o ! .

L 'l 1 [ i 'y I [ 'l 2 'l 2 1 3 ]

45 35 25 15 50 5 15 25 35 45 55 45 356 256 15 50 5 15 25 35 45 55 65 75
b ABOVE OR BELOW AVERAGE

Fig. 9. - Deviation of weights of patients with grades 1 and 2 small-
intestinal mucosa and grades 3 and 4 small-intestinal mucosa from
normal. Differences are those between an individual and the
average weight for all individuals of the same age, sex and height.
The mean deviation for both groups of patients is indicated.



Fig. 10. - Dissecting microscope appearance of grade

1 mucosa showing finger and leaf shaped villi, x 10.
0
/
Fig. 11. - Histological appearance of

grade 1 mucosa. H. and E. x 100.



Fig. 12. - Dissecting microscope appearance of
grade 2 mucosa showing mainly leaf shaped
villi with some short villous ridges, x 10.

Fig. 13. - Histological appearance of
grade 2 mucosa. H. and E. x 100.



Fig. 14. - Dissecting microscope appearance of grade
3 mucosa showing a convoluted pattern, x 50.

Fig. 15. - Histological appearance of
grade 3 mucosa. H. and E. x 100.



Fig. 16. - Dissecting microscope appearance of grade
4 mucosa showing a completely flat surface, x 50.

Fig. 17. - Histological appearance of
grade 4 mucosa. H. and E. x 100.
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After the initial report of Merks, Shuster and Watson (1966) on the small-
intestinal abn,armqlme;. in dermatitis herpetiformis, Fry et al. {1967) in
confirming the histological similerity of these changes to those occurring in
odult c;:ocaliao discase sought further evidence of a relationship between .-tha
smqllmintasﬁmf chnormalities in the two diseases. And so, the sérum imrﬁuno-—
globulin levels were determined,, and although the numbers studied were small,
a lowering of IgM occurred in one~third of patients. This accorded with the
fowering of serum IgM Ievgls noted previously in obout one~third of patients
with adult coeliac disease (Hobbs and Hepner, 1966),

A more detoiled study of the immunoglobulin status of patients with
dermatitis herpetiformis wos undertaken and en attempt made to relate serum
immunoglobulin levels with the presence of diseose in the small-intestine or
the skin.  Thaot serum immunoglobulin levels might be related to the skin
eruption had been suggested by the finding of immunoglobuling and complement
(C'3) in the dermis of patients with dermatitis herpetiformis (Cormone, 1967;
Van der Meer, 1969; Cormane et al., 1970) and so, to exemine this
possibility, and, indeed, to seek further evidence of an immune renction in
the skin in this disease, serum immunoglobulin and complement (C'3) levels

~were determined of different phases of disease activity.. Also, serum immuno~

globulin/
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globulin levels were analysed in 7 eihe‘r‘skin diseases, not associated with
definite small~Intestinal abrormalities, for comparison with the resulis
obtained in dermatitis herpetiformis..

PATIENTS AND METHOD $

The Investigation was carried out:in 248 adults. The only child was o
boy of 8 years with dermatitis herpetiformis.,
The study consisted of 2 partsz-
Part 1, Subjects investigated in Glasgow.

(a) 33 patients with dermatitis herpetiformis. All these
patients were also included in Part | of the thesis.

Two patients under treatment with a gluten~free diet
‘were excluded from this part of the study.

(b) 154 patients with variouslather skin diseases: psoriasis
27 cases, acne wulgaris 18, atopic eczema 15, other
eczemas 29, rosacea 32, erythema multiforme 18,
discoid lupus erythematosus 15,

(c) 47 control subjects. These were healthy adults without
skin diseate: 27 medical and technical staff, 10 women
attending ¢ gynaecological out-patient department and
10 healthy hlood donors.

A total of 124 blood samples for immunoglobulin estimation were obtained

from/




from the 33 patients with dermatitis herﬁaﬁfcrmia. Thés comprised o single
blood sample in 8 F;atients and between 2 ‘and 7 somples taken over a 2-12
month period in 25. The patients with other skin diseases and the control
subjects had singlé blood sample c:n&lysed. The sera were stored at ~20°C
and thawed immediately before being used,

Serum immunoglobulin estimation ~ Quantitative determination of the serum

52

immunoglabulins I9G, lgA and lgM waos performed by a radial immunodiffusion

techniique (Mancini et al., 1964). Commercially available radial immuno-
- diffusion plates were used (Hyland Immunoplates, Baxter Laboratories Lid.,
" Norfolk, England), Specific dntiserum to one immunoglobulin is incorporated
in a uniform layer of agar on a perspex slide. The test seruni is-placed in a
small antigen well in the agar and allowed to diffuse. A ring of ontigen-
antibody precipitate forms in the agor around the well ond the diameter of
this precipitin ring reflects the concentration of immunoglobulin in the serum
(Fahey and McKelvey, 1965). Three reference standard sera of known
immunoglobulin concentration were used to construct the graph of diameter
of precipitin ring against immunoglobulin concentration on which the fmmuno~
globulin concentrations of the test sera were calculated,
Part 2. Subjects investigated in Aberdeen.
(9) 19 patients with dermatitis herpetiformis. 17 of these

patients/




patienis were includod in Pait | of the thesis, and in the |
other 2 patients i*h’é.déagm-sis of dermatitis herpetifoimis was
confirmed on skin biopsy. A pafient with active Sjogren's
syndrome was ex¢luded from this part of the study .

(b} 8 normal control subjects (medical staff).

Immunioglobulin estimations were carvied out on o single blood sigiple in

6 patients ond on two blood samples, foken at on interval of af lecst 1 month,
from each of the other 13 patients,  Also, in 7 patients 3 blood saimiples weve
token, 1 before and 2 ofter oral potassium fodide (K1) administration so that
immunoglobulin levels could be estimated at different phases of diseose activity:
dagsone therapy was stopped 2 « 6 days before the test in the 3 patienis on this
tregtmeng,

Single blood semples from 10 dermatitis herpetiformis patients on dopsone
therapy were obtained to estiricte serum complement (C'3) levels:  The blood
somples obtained during th@li'f:! test were also analysed for serym complement
levels.

In the 8 control subjects single blood somples were token from 4. In the
other 4 o further sample wos token of 24 hours: these 4 control subjocis then
swallowed 1,5 g Kl and 24 hours laier o thied blood somple was removed,

Complement estimations were performed on all sera from the conirol subjects,

Serum/




Serum from all blood somples being used for complement analysis ‘was
separated immedidtely and stored at ~20°C until tested,

Seruin immunqglobulin estimation « Quantitative determination of the serum

immunoglobulins, 1aG, lgA and IgM in this part of the study was also carried
out by the radial immunodiffusion technique, using locally produced rabbit
antisera, The normal range in the laboratory-is IgG 700 - 1800 mg/100 ml,
lgA 90 - 450 mg/100 mi, and IgM 50 ~ 280 mg/100 ml.

Serum mtﬁgmlemgnt (C'3) estimation ~ Quantitative estimation of complement

(C'3) levels was performed with commercially available radial immunodiffusion
plates (Hylond Immuno-plates, Baxter Loboratories Ltd., MNorfolk, England).
The normal range 1§ 100 - 190 mg/100 ml.

Potassium lodide provocation test - An exacerbation of the disecso activity

was induced by orally administered potassium iodide (I‘;( 1) in the 7 patients with
dermatitis herpetiformis mentioned chove, A smoll test dose (60 mg) was given
1 day before the full dose: this varied between 1.2 and 2 g, depending mainly
on clinical activity at the time of the test, Each patient wos started on
dopsone therapy 24 hours after the main dose of KI, Disease activity was
gruded in the following manner: 4+, active with bullae; 3+, active with
vesiculation; 2+, moderately acti\)e with or without minimal vesiculgﬁon;

1+, minimally active with few lesions; 0, no active lesions present,

RESULTS/




RESULTS
Part 1. Details of the 33 patients with danﬁcaﬂtis herpetiformis together

- with the serum immunoglobulin levels are given in Table VII.  Where tmmuno-
globulins. were estimated on more than one occasion the mean valucs are
recorded and used for subsequent analysis, -The intestinal biopsy greding
results determined in Part | of the thesis are olso included in the toble,
Compérisoﬁ was made between the levels of IgG, lgA and IgM in the dermatitis
hempetiformis group and those of the control subject group.  To obtain a more
normal distribution the IgM values were converted to logarithms. The meen
loG level of the dermatitis herpetiformis patients at 1158 mg/100 ml was
similar to the control group value of 1121 mg/100 ml (t = 0.379; P> 0.35);
the mean IgA value at 254 mg/100 ml wos significantly greater than the control
group mean of 188 mg/100 ml (+ = 2.764; P <0.005); and the mean IgM value
73 mg/ 100 ml was significantly lower then the control-group mean of 132 mg/
100 ml (t = 2.534; P<0.01).

The IgA and IgM values in patients with intestinal mucosal grades 1 and 2
were compared with the same values in patients with intestinal mucosal gredes
3 and 4. There was no significant ;iifFerence between the two groups in IgA

“values (t = 0,995; P> 0.15) or IgM values (t = 0.701; P> 0.20).
In 10 patients with dermatitis herpetifc;rmis the initial IgA and lgM values

were/
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were compared with the second values obtained of least 1 month. afier starting
dapsone tharapy (Table VIIE).  No dapsone effect on these immundg!cabulins
was noted; nor did any significant changes in IgG levels cceur,  Also,
rmunoglobulin léve‘is cguld not be related to the duration of the skin disease
(Table VII).

The results of the irmunoglobulin determinations in the group of ofher skin
diseases are shown os the means (‘i: standard error) for the 3 classes of immunoé
glohulin deermined (Fig. 18, 19 and 20). The dermatitis hc—:rbei*’i"r‘e:rmis group
resulis were included for comparison in these figures.  For each skin disecse
si'ai'isi'ic:alh comparison wos made with the control group. In the discoid lupus

erythematosus group serum IgA end IgM levels showed marked variation meking
analysis of results fn a small number of pcali'i"eni's somewhat unsatisfociory .
Significant depression of the mean lgG level oceurred in erythema muliiforme;
the mean IgA levels were significantly raised in eczema, psox"i’cesfs, Fosccea
and discoid lupus erythematosuy; the meon IgM levels were significanily
depressed in psoriasis (P <0,0005),

Pari 2. lumunoglobulin $ﬁ#§§fﬁ’é$ = The tmmunoglobulin values of the 19

patients with dermatitis herpesiformis fn this part of the study ore recorded in
Table X, The lgG level was high (O 1800 mg/100 ml) in 2 potients. The
lgA level was fow (<90 mg/100 ml) in 1 patient,  IgM volues were low

( <50 mg/100 ml)/




( <50 mg/100 ml) in 5 of the 19 patients. |

The results of the estimation of immunoglobulin values in dormatitis
hérpaﬂfmm‘sm at different pﬁuse& of dissase activity are recorded in Teble X,
The test dose of Kl hed no oppréciable effect on the skin eruption in uny
pcaﬁénf, but the main dose produced on excacerbation of the disease Wi‘i‘hiﬁ
2 hours in 5 patients and at about 10 hours in 2. The eruption exacerboted |
in sites normaily offected by the disease, lesions already present flaring up
and new ones, pafmlm and urticarial of first and later becoming vesicular or
bullous, cppearing, Mouth lesions, however, urticarial or vesiculer in type
ond lata;' hecoming haemorrhagic, appeared in all subjects, (.;lne:! ind,
erythematous mecules which later became haemorrhagle appeared on the palms
or soles, Side effects of the fodide administration occurred only after the
full dose. These were noted in 6 of the 7 patients and. consisted of excessive
lachrimation ond sallvation and pain in the throat and ears; pain in the region
of the salivary glands was also noted in éome patients. These are the symptoms

of iodism and they settled without freatment In cbout 24 hours,

Serum complement (C'3) studies ~ In tha 10 patients on dapsone therapy the

serum complement levels ranged from 64 - 150 mg/100 ml with a mean value
of 122 mg/100 ml. This compares with a range of 92 ~ 180 mg/100 ml in
the 8 control subjects and a mean value of 152 mg/100 ml.  Two patients in

the/




the dermatitis herpetiformis group had slight lowering of complement levels
at 76 and 64 mg/100 ml respectively, but there was no significant difference
between the dermatitis herpetiformis and control group values (t = 1.0%;

P = O._‘I!’:‘t).

The serum complement values obtained at different phases of disease
activity in dermatitis herpetiformis are recorded in 'Tablfa X. Only smoll
differences of values were noted and did not differ significantly from the dally
variation of 8 ~ 15 mg/100 rﬁl or the variation of 0 - 10 mg/100 ml after

“administration of K| noted in the 4 control subjects.

DISCUSSION

Serum immunoglobulins have been wfdely studled in cosliac disecse with
some divergence of the results obtained. The most consistent finding hos been
in lgM levels v.,'hevre low values have been recorded in 20 - 40% of p.m‘iants
(Hobbs and Hepner, 1966; Asquith et al., 1969; Blecher et al,, 1969).

A later paper of Hobbs and Hepner (1968) recorded an even higher incidence
of IgM deficiency, 61%, In a group of patients with untreated coeliac disease,
and they found that treatment with a gluten-free diet frequently produced o
return to nommal serum levels. Seltoft :c‘md.Waeke (1969) also noted that o

low mean IgM level in o group of untreated coeliac patients increased
significontly during treatment wﬂh a gluten~free diet, but Asquith et al.,
(1969 |

(7]
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(1969) demonstrated a significant rise in lgM in only 2 of 10 patients with
cocliae disease freated with ﬂﬁs diet. Paradoxically; the local production
of IgM i the jejunal mucosa of patients with untreated coeliac disecse appeors
to be actually increased as evidenced by the increased number of IghM-

: canmin‘ing plagme cells (Sgltoft and Weeke, 1969; !}@uglml;gjﬂ v 1970)

and the inarease of IgM levels in the jejunal juice (Dougles et al., 1970).
Consequently,. os the lowering of IgM values hos been demonstrated to be due
" to a defest in synthesis of this immunoglobulin (Brown et al., 1969), o defect
which, incidentally, may be veversed In some patients on treatment with a
gluten~-free diet, the reduced pa'ddécfion must occur in tissues other thon the
]afuml mucosa.  Indeed, Dougles et al. (1970) have described o deareased
number of lgM-containing plasma cells in the bone marrow in coeliae disecse.
And so, Hobbs et al. (1969) suggest that the IgM deficiency of cocliae discoss
is part of the depression of lymphoreticulor dysfunction in this disease
(McCarthy et al., 1966) and is secondary to the as yet unidentified primary
lesion.

Serum lgM findings in dermatitis herpetiformis are remarkably similer to
those detarmined in coeliac discase, The mean IgM value in the present
study wos significontly less %hm the control mean value, and laM lovels
below 50 mg/100 mi were noted 35.13 of 33 (39%) patients in the (}.[@sgbw

series/
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series and 5 of 19 (26%) patients In the Ab@rcﬂean serfos.  Fry of al, (1967)

and Marks (1968) also recorded that ahout one~third of dermatitis heipeiiformis
patients had lgM deficioncy,  This similarity in the lncidence of IgM deficiency
in dermaiitis herpotiformis end coeliae disecse oceurs des;pite the fact that the

| én?@mpathy of the former disease 15 generally mild (Part | of the thesis) and,
indead, in the present work low igM values were just as common in those whose
Aieiuncal biopsy showed o normal z:;n mildly donormal mucosa as in those with
dofinite mucosal abrormalities. . In the series of Fry et al, (196"7)5 also, 2 of

the 4 patients with IgM deficiency had a normal or near normal jejunal biopsy.
Brow et al. (1971), however, -ha{ze demonstrated, by toking multiple jejunal
biqpsic—:s, that the gut lesion in dermatitis herpetiformis may be potchy and so
gluten sensitivity of the intestingl mucosa cannot be excluded on a single biopsy:
it may be thot the presence of gluten sensitivity ;'mher thon the degrae is the
importont foctor in determining IgM efezi’iclency. Certainly, in coslioc disease
Hobbs and Hepner (1968) were unoble to correlate IgM deficiency with any
parameter of malabsorption or with any specific histological oppearonce in the
small-bowal,  On the other hand, only o percentage of patienis wi%hco@lic@
disease have low IgM levels and in those who have, the effect ';:;F a gluten=free

diet on these levels is, as noted dbove, varicble.  And so, factors other than

gluten sensitivity may be involved in the observed depression of IgM levels.

Clearly,/
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Clecrly, therofore, the inabilily to relate IgM levels to the small-intostinal
abnormalities in dermatisis herpetiformis doos nos-;néﬁessarily indicate thot
the noture of the lgM changes tn dermoatitls herpetiformis is differont: from
that in coclioe disease, ond thésuggestion that in coeliuc disease g
deficiancy i’ﬂipaﬂ of a general llyrﬁga!‘noreiiéeular dysfuneﬁan (Hobbs ef.al.,
1969) may also apply Tn dermatitis herpetiformis where evidence of such
dysfunciion, in tha form of 5plen"f¢ otrophy, hos been noted in some paiionts
(Fry et al;, 1967; Thesis, Park 1),

The possibility of lgM deficiensy in dermotitis herpetiforinis being related
- to the skin erupiion must also be a«;ﬁ*&idaréd. Mo consistent chonges in
lovels, however, were noted on tontrol of the disoase process with dopsone
(Tc&fble V1) nor ofter the production of an exacerbation of the diseose with
oral potassium fodide (Table X). On the other hond, low terum levels of
this immunoglobulin have been noted In pemphigoid (Lim ond Fusaro, 1962),
a !::Iistea'ing.(;!!seqsé without an gisociated enteropathy (Marks ond Shus‘tax:,
1949), and-also in pemphigus (Waldorf and Rogentine, 1946 Grob ond
Inderbitzon, _?%7), but the deficiency appears to be loss morked, gt in the
series of Woldorf et al., only 2 6f 21 patienis with pemphigus had an g
value heléw 50 mg/100 , and in the sories of Grob ond Inderbitzen only
3 of 15 patients with pemphigus hed o mean level below 50 mg/100 mis in
neither/
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nefther series did" the level of sorum IgM fall below 40 mg/100 ml,  Certainly,
of the varfous skin diseases other than dermaritis hérpmﬂﬁ’armis stucdlied in the
present work, low levels of IgM were only noted in psoriasis (Fig. 20), o
finding previously recorded by lirehs et al. (1963). A recent study by
erel:a‘idis and Theodoridis (1971), however, has described normal IgM values
in psoriasis, At all events, unlike the frequent increase in serum IgA levels,
marked diminuﬁcm of serum IgM lovels appears fo be uncommen in skin diseases.
No clear evidence exists, thevefore, to suggest that the IgM deficiency in
dermatiiis herpetiformis Is related to the skin eruption.

In contiest to the swhstantial agreement on IgM levels in coelioe disease
differing vesulis on measurement of IgA levels have been obtalned.  Thus,
Eidelmon M . (1964) cind Aseuith et al, (1%9)‘ noted significont increoses in
mean IgA levels In groups of pofienis with coeliac diseose wherecs others
recorded thai, in general, lgA levels were normal (H@bbs and Hepner, 1968;
Blecher, 196%; S;d'lﬁft and Weeke, 1969). Neveri'héiess, Hobhs and Hepner
(1968) did find high yalues in some patients; values which returned o normal
on freairent with a gluten~free diet in 3 of 6 patients studied, Thus, gluten
sénsiﬁvii'y which appears fo induce low IgM. values m;:ly also induce high lgA
valyes, Eidelman et al. (1966) suggested that high serum IgA levels in

coelioe disoase were related to dn increase in lgA-~containing plasma cells

in/
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in the small~intestinal mucosa, but more recent studies have failed 1o show a
significant increase in the numbers of these cells (Sditoft and Weeke, 1969;
Dougles ¢t al., 1970). An ingredise of these cells might have heen expocied
to oceur where serum IgA levels dre high as the plasma cells of the i’s{wsi‘inc'al
mucosa contribute significantly’ to'the pool of circuldting lgA (Vaermen and
Meremans, 1970). The situation in c@e‘lia’c disedse Is further complicated by
‘the association in'some patients of the Tntestinal lésion of coelioe disewme with
severe Isolated IgA deficiency. (Crabhe ond Heremans, 1967). - Indesd, study
of two large series of patients with coeliac disease has Indicated that lgA
defictency hceé an incidence of ahout 1 in 50 (Asquith ot al, ; 1969 Beale

ef al., 1971). These low levels of lpA are associated with a merked diminution
in the numhers of lgA~containing plasma cells in the jejunal mucosa {Crabbd
and Heremans, 1966), a situation which also obtoing in IgA daﬂcienéy
vnassociated with gluten enterapatay (Eidelman et al., 1966; Eidelman and
Davis, 1968; Douglos et al,, 1970). It would oppear, therefore, thot IgA
levels tn patients with coeliac disease may be increased, normal or decreased
and 50, in view of thé wide scatter of results, comporison with the findings in
dermatitis herpeﬂf’ovmfs is difficuls,

In dermatitis herpetiformis the meon IgA level wos significantly Inereased

comparad with the mean of the control group (Fig. 19) although only 1 of 52

patients/




patients had an IgA level above 450 mg/l 00 ml, Marks (1968), however,
found the mean IgA level nofmal., and Fry et al , (1967), in his series of 12
pﬁﬁents, ﬁoted only 1 Ipaﬁent with a high lgA level {450 mg/100 ml).‘ In
relafion to !Qw IgA levels, 2 of the 52 patients had a clearly significant
lgA deficiency (63 and 42 mg/100 ml) an incidence of isolated IgA deficiency
similar to that recorded by Hobbs and Hepner (1968) in their study of 75
patients with coeliac disease, and very much higher than the 1 in 500
incidence reporfed for the normal population (Bachmann, 1965; Hobbs, 1968).
lgA levels in dermatitis herpetiformis could not be correlated with the
intestinal mucosal histology but in coeliac disease too sefum lgA levels could
not be related to the lgA-containing plasma cell population of the jejunal
mucosa (Sgltoft and Weeke, 1969; Douglas et al., 1970). Recenily, it has
been demonstrated that despite normal or high serum levels of IgA in coeliac
disease a qualitative defect in this immunoglobulin occurs (Beale et al.,
1971). The finding of a similar qualitative defect in dermatitis herpetiformis
would further increase the likelihood of the lgA changes in this disease being
related o the enteropathy rather than the skin eruption, Such an investigation,
however, has not as yet been reported.

Previous work has not@d’ thé presence of high IgA levels in several skin
diseases (Lim and Fusaro, 1962; Varelzidis et al., 1966; Grob and

Inderbitzen,/




Inderbitzen, 1967) and the frequent occurrence of this abnormality is confirmed
in the prasent study where high mean IgA levels were present in 4 of the 7 ‘
qtheszkin diseases studied (Fig. 19). In psoriasis, clearing of the skin eruption
p@duced a return fo normal of high IgA values (Varelzidis and Theodaridis;
1971) but no such alteration was noted, in the present work, on corifrol of the
skin eruption of dermatitis herpetiformis with dapsone (Table VIII). Also, the
* serym IgA levels did not alter significantly during an exacerbation of the disease
process produced by K1 (Teble X). However, in view of the frequency of high
lgA.lz;v,els lin.skin diseases it niay well be that the presence of the skin eruption
in dermatifis herpetiformis does confribute, fo some extent, to the high IgA
levels,

| The resulis obtained on investigation of serum IgG levels in coelicc disease
are even more variable than for the other immunoglobulins, Thus, Hobbs and
Hepner (1968) and Sgltoft and Weeke (1969) stated that in general IgG levels
were normal , Blécher et al. (1969) found that a considercble ;:}roportion of
patients hod raised igG levels and Asquith et al, (1969) reported the mean IgG
level in a group of coeliac patients was significantly lower than thé mean
level in o control group.  Sgltoft and Weeke (1969) while noting an fncrensé
_in lgG~confaining plasma cells in the jejunal mucosa of patients with coelfa‘c
disease could not correlate terum levels with this inciease. At all avents,

no/




no signi‘ﬂcanf dlfference weis hc:icisd between the mean IgG level in thé
dermatitis hergaeﬁfanﬁis patients and the controls (Fig. 18). Abnormal results
within the sét;’i'{as were few: the lgG wos over 1800 mg/100 mi in 5 patients
and the 1gG was less than 700 mg/100 ml in 2 patients, Similor findings
have been reparted by Fry et al. (1967) and Marks (1968).  Alterations

in serum lgGG levels.do not appear to be a common feature in diseases of the
skin ¢s they were noted in only 1, erythema mult!l’orme', of the 7 o;hcar skin
diseases studied (Fig. 18).

The possibility of an immunological reaction occurring in the skin in-
dermatitis herpetiformis has been suggested by the finding of immunoglobulins
and complement in the dermal papilice in this disease (Van der Moer, 1969;
C_ormane et ol., 1970; Ch@rzélslai et al., 1971; Cormane and C’wiéﬂﬁ@tﬂ,
1971; Holubar et al., 1971). Immunoglobulin~complement complexes occur
in the skin (Kalsbeék and Cormane, 1964; Ten Have-Opbroek, 1966) and
reﬁul glomerﬁli (Lachmann et al ., 1962; Paronetto and Koffler, 1965;
Koffler et al., 1967) in systemic lupus erythematosus, and in the dermal
blood vessels of patients with allergic vasculitis (Stringa et al ., 1966
Copeman, 19'?0), ond o fall of serum complement levels during exacerbations
of these diseoses provides evidence of an active immunological reaction
(Elliott and Mathieson, 1953; Wedgewood and Janeway, 1953; Morse et al.,

1962/
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1962; Townes g_t__q!_, .,196'3; Schur and Sandson, 1968; Mcbuﬂ’i;a,. .1.9?0)._
Consequently, particularly as allergic vasculitis offects the skin to approximately
the same extent as active dermatitis herpetiformis, o fall in serum complement |
levels could Have been expected in dermatitis herpetiformis if a similar
immunological reaétion .occﬁrred. No significant alterations in the serum
Ie'vel:; of complement were obtained at different:phases of skin disease activity
(Table X), However, the main immunoglobulin detected in the skin in
dt;rmcxﬂﬂs herpetiformis is IgA a;'\d as this is only complement-binding when
attached to secretory piece (Adinolfi et al., 1966) the complement present in
the skin may not be involved in the main immunological reaction, It may be,
indeed, that the quantit'y of camplement present in the skin is insufficient to
affect serum levels, a situation which presumably obtains in pemphigoid where
normal serum complement levels are reported (Katz, Inderbitzen and Halprin,
"1970) despite the presence of immunoglobulin-complement complexes in the
skin (Chorzelski and Cormane,. 1968) and‘bqsement-membrane zone antibodies
in the serum (Beutner .?!_91" 1965; Cherzelski et al., 1966; Jordan etal.,
1967; Chorzelski et al., 1968). Serum immunoglobulin levels, like the
complement levels, did not change significanfly during the Kl investigation
(Table X). &nd althcl;gh this does not exclude an anﬂbody response in dermatitis
herpetiformis (tﬁe antibody response would recjutre to be massive to be

detectable/




detectable on esﬁmatioﬁ of gross immunoglobulin levels) these findings do not
provide any further evidence in favour of an immune neﬁct‘n‘on in-the skin In
this disease

Thus,, the immunoglobulin changes in dermuﬁﬁs herpetiformis seem more
likely to be associated with the entem§athy than related to the skin lesions,
but the cause of these abnormalities is still uncertain,

SUMMARY

Serum immunoglobulins, lgG, lgA and IgM were detérmined in 52 patients
with dermatitis herpetiformis: 33 patients comprised the Glasgow series, aﬁd
19 the Aberdeen series. Mean immunoglobulin levels of patients in the Glasgow
series were compared with mean levels obtained in a control series: the mean
laG level was not significantly different from the control mean; the mean IgA
level was significantly raised; and the mean IgM level significantly lowered,
Results for individual patients revealed an abnormally high IgA levél in only
1 patient, qu on obnormally low level in 1 potient from each series.  Similarly,
the results for each series were comparable in IgM levels, low levels occurring
in 39% bf patients in the Glasgow series, and 26% of patients in the Aberdeen
series, These immunoglobulin changes are similar to those occurring In coeliac
disease. [Immunoglobulin values, however, could not be correlated with the
histological appearances of the small-«-iﬁtesﬂn.cal mucosa. Also, immuneglobulin

levels/
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levels-were unaffected by dapsone therapy and could not:be related fo the:
duration or activity of ghe skin disease, ’ﬁsﬂmatiﬁn oF:‘seruﬁ immunoglobulin
and complement (C'3) l'evels.at:différent.phqaes‘af-diseasa ac;'tivity did not
provide any further evidence for.an fnmunological besis to the skin eruption,
Serum. Immunoglobulin determinations;. in the 7 other skin diseases studied,
revealéed that on increase 'in thga{..m@qn 19A level occurred ‘commonly whereos a
definite lowering of mean IgM level was noted only in psoriasis. It wes
c@nslude& that the ser(:m i‘mmuv}c;;gl@bulin cbnormalities in dermatitis
herﬁmtifamis cannot be clearly related fo the presence of‘_d?seuse in the
small-infestine or the skin and may be part of a general lymphoreticulor

dysfunction in this disease.
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TABLE Vll ~ Serum Immunoglobulin Levels and Other Details in 33 Patients

........ Wlfh ﬁerm“ﬁhs Herpetlr'ormis (GIQSQOW Sel‘ieS)

‘. ,mummn Serunm fmmunaglobuling®
of skin* (mg/100 ml)
Patient | Sex and | disease | Intestinal mucosa | -
ne . age (years) (biopsy grade) -1 T
: - lgC | loA IgM
1 -~ F 53 3 1 1032 | 83 36
2 F 58 20 1 4i6 | 267 | 8l
K F16 1 1 1204 22 | 57
4 - F15 12 1 918 | 63 179
5 F 58 3 1 830 | a8 | el
6 | Mé62 | 2z 1 525 | 158 | 17
7 | M5 | 4 1 1995 | 300 | 125
8 M 14 2 2 826 | 111 42
9 M 24 2 2 939 | B8 47
10 M47 2 2 816 274 76
" M 24 7 2 780 | 420 60
12 M 26 % 2 850 { 180 20
13 F 72 8 2 104 | 207 | 33
1 M 20 5 2 1006 | 280 | 107
15 M 60 1 2 1148 | 300 | 53
16 F 53 1 3 920 | 134 | 48
7 M 33 4% 3 1420 278 33
18 M 67 12 3 1201 584 107
19 M 38 % 3 1995 | 380 66
20 M 8 2% 3 1122 102 | 38
21 F &3 3 3 1027 229 37
2 | M2 | Y 3 66 | 180 | 30
23 M 54 17 3 11882 | 41 22
24 M 50 15 3 1494 259 71
2 | M5 | 3 3 1737 Ry 156
2% | M7 3 3 1552 | 408 | 59
7 M 29 1% 3 1000 166 110
28 F 58 42 3 928 82 | 147
2 F 39 15 3 769 | 95 | 107
30 F 26 21 3 1585 | 295 | 186
3 Mé& | 15 4 1476 540 119
32 M 33 'lv} 4 924 370 23
33 F 20 2% 4 1128 267 62

* Normal range: IgG 700 - 1800 mg/100 ml; IgA 90 - 450 mg/'l 00 mi;
IgM 50 280 mg,/100 mi. ,



TABLE VIl - Serum IgA and IgM Levels in 10 Patients with Dermatitis

Herpefiformis Before and After Dopsone Therapy (@lasgawﬁeﬂes)

71

Serum IgA* Serum lgM*
(mg/100 ml) (mg/100 mi)
Patient Sex and : N
no. age
B A B A
3 F16 196 182 13 53
4 E15 89 56 208 240
5 F 58 345 398 56 70
9 M 24 446 402 53 50
1" M 24 420 360 60 50
13 F72 180 200 35 19
21 F 63 360 300 38 36
23 M 54 360 398 20 7
28 F 58 70 85 100 224
33 F 20 195 360 14 60

* Normal range: IgA 90 ~ 450 mg/100 ml; IgM 50 ~ 280 mg/100 mt.

B = before dapsone theropy

A = ofter dopsone therepy
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TABLE 1X -~ Serym: Immuno lobuling and Other iﬁf}atmls in Patients with. Dermatitis
Hefpeh thfs Aberdeen §e:eries)

Duration Serum immunoglobulins®
' of skin (mg/100 ml)
Patient | Sox ond | disedse | Intdstinal mucosa
no age (years) (biopsy grade)
B 116G | lgA lgM
1 F 49 9 1 1440 156 116
2 M 62 4 1 1420 174 16
3 F 42 11 ] 1068 292 76
4 F 57 2 1 1 1340 172 144
5 M 59 12 | 1590 | 426 22
6 M 54 ¥ 1 1670 | 220 98
7 F 42 4% 1 1600 | 128 76
8 M 37 2 1 1000 125 82
9 M 62 i 2 1000 | 100 | 136
10 M 45 3 3 1200 156 44
n " F 48 5 3 1960 124 188 -
12 F 34 % 3 1636 138 &4
13 M 20 ] 4 800 42 92
14 M 59 1 4 1710 156 35
15 F14 | 2 4 1838 | 190 | 121
16 M 20 % 4 250 106 36
17 M 33 % 4 1600 228 58
18 F 62 4 - 950 180 130
19 M 69 7 - 11268 26 60

* Normoal range: 1gG 700 ~ 1800 mg/'IOO ml; IgA 20 - 450 mg/l 00 ml;
lgM 50 - 280 mg/100 ml .




TABLE X -~ Serum Immunoglobulins and Complement (C'3) Levels at Different

“Phases of Disease Activity in Pafients with Dermatitis

Herpetiformis (Aberdeen Series)

Serum immunaglobulinst

Patient | Serum® | Severity (mg/100 ml) - C'3

no. samples | of disease | Treatment | 119G lgA oM (mg/100 ml’
10 a 3+ _ none 1120 1286 | 34 80
b.’ 44- none | 1360 208 45 86
c 2+ dopsone | 1200 156 44 86
5 a 3+ none | 1300 | 434 | 16 110
l:)2 4+ none 1250 | 452 20 115
¢ 2t dapsone | 1340 492 24, 105
3 a 0 none | 1000 | 368 | 92 83
b 3+ none 940 368 92 80
d 2+ dopsone 203 360 88 86
14 { 2+ none 1420 184 41 130
b 3 none | 1280 | 180 | 39 150
d 2+ dopsone | 1180 176 36 150
4 a y none 1240 | 160 168 120
b I+ none 1040 120 | 128 130
d 2 depsone | 1280 156 160 120
6 o 2+ none 1660 296 128 130
' b 3 none 1660 | 320 140 145
e 0 dapsone | 1520 | 328 120 145
15 a I+ rone | 1660 | 236 | 146 105
b 3+ none 1580 | 232 136 105
e 0 dapsone | 1380 208 | 132 115

* Timing of semples: a - before po; assium fodide (KI1); b ~ 24 hours ofter KI; ¢ - 7 days

+ Normal range: IgG 700 - 1800 mg/100 mi; 1gA 90 ~ 450 mg/100 wl;

before Kl; ¢ - 14 days before KlI; d - 3 days ofter KI; e -7 days

after Kl.

mg/100 ml.

lgM 50 -~ 280
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Fig. 18. - Levels of IgG (mg/100 ml) in control
subjects and patients with yarious skin diseases.
Results expressed as mean - standard error.

( ) = numbers in brackets represent numbers of
patients.



SERUM IgA {(mg / 100 mi)

*

Dermatitis herpetiformis (33)*
Psoriasis (27)*

Acne vulgaris (18)

Atopic eczema (15)

Eczema (29) *

Erythema multiforme (18}
Discoid lupus erythematosus (15)

Controls (47)
Rosacea {32) *

4001

T .

200 { E

100k * Significant difference from control group (P <0, 01)

Fig. 19. - Levels of IgA (mg/100 ml) in control
subjects and patients with various skin diseases.
Results expressed as mean - standard error.

( ) - numbers in brackets represent numbers of
pafients.
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Fig. 20. - Levels of IgM (mg/100 ml) in control
subjects and patients with various skin diseases.
Results expressed as mean - standard error.

() - numbers in brackets represent numbers of
patients.

Discoid lupus erythematosus (15)
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PART 1II

SERUM AUTOQANTIBODIES




INTRODUCTION

Although dermatitis herpetiformis had been described by Duhring in 1884
no serious aiggastion of an association with small~Intestinal disease had been
put forward before the recent work using the small~intestinal biopsy copsule
(Marks ot al., 1966; Fraser et al,, 1967; Fry et al., 1967; Von Tongeren
et al., 1967; Bendl and Williems, 1968; Marks et al., 1968): the failure
to recognise the assoélatlon was due to the Infrequent occurrence of ¢linical
malabsorption even when relatively large numbers of patients were studied
(Smith, 1966). During the Qrevimus parts of this study (Paris | and Il)"sse;'eral
patients with dermatitis herpetiformis were noted to have concomitant auto-
immune disease, porticularly thyroid disease, Review of the literature also
revealed the occasional associafion of dermatitls herpetiformis with thyro-
taxi;::osis (Du Castel, 1912; Werther, 1925; Hansen, 1937; Ratiner et al,,
1950; Smith, 196'6) and, more recently, pernicious ancemia (llyas, 1968;
Wyburanason', 1948). |

And so, to ascertaln the possibility of a significant dssaciéﬁan between
dermatitis ﬁerpeﬂform is and autoimmune disorders a study was undertaken fo
determine the incidence of serum antihodies of organ specific and non-organ
| sbécil’ia fypés and, further, to seck fo relaté any abnormalities found with
the'p:resencza of disease in the small-intestine (Part 1) or the previously noted

changes/
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changes in the immunoglobulin I,evéls {Part 11).

PATIENTS AND METHODS

The investigation for the presence of thyroid and gastric autoontibodies

was undertaken in 42 adult patients (moles, 22; females, 20) and o boy of 8

years, These comprised 33 patients included in Part | of the thesis, and 10
patients not previously involved in the work, The diagnosis of dermatitis
herpefiformis in these lotter patients had been determined on histological
grounds in 9 and on clinical grounds alone in 1. 28 of the patients wore
from the Glasgow area and 15 from the Abérdean area. The control series,
matched for age and sex, consisted of 41 patients with skin diseases ond 2
normal persons. Overt putative @faimmune diseases, including thyroid
disease and pernicious anaemia, were excluded from both series: the potients
excluded from the test serles were 4 patients with a history of thyroid disease
(thyrotoxlcosis, 3; Hashimoto's disease, 1) and 1 patient with Sjogren’s
syndrome,

Serum samples were obtained from potients and controls and stored ot -20°C
until used, All somples were testﬁd ot the same time to avoid inaceuracies
caused by variation in the sensitivity of the test procedures which may occur

at different times., The method of Fulthorpe et al, (1961), invelving the

agglutination of tanned red cells coated with human thyroglobulin, wos used

to/



to tast for thyroglobulin antibedies: the fluorescent antibody fechnique of
Coons and Kaplan (1950) was used to look for thyreid microsomal and gestric
parietal cell antibody. In those patients with gastric parietal cell antibody
examination for the presence of tntrinsic factor anﬂbody was underjclien by
the methad of Ardeman and Chanarin (1963) in which the dbility of this
antibody to block the uptake of ®Cawifc‘amin 812 by serum in the presence
of normal gostric juice is utilized.

Investigation for the presence of antinuclear factor was undertaken in 51
qduh' paﬂenﬁ (males, 29; femuiles, 22) ~ 45 patients who hod been siudied
in Part | of the thesis, and 6 other patients with dermatitis herpetiformis from
the Aberdeen areq; the diagnosis hoving been mode on alinical and histological
grounds, Patients wifh putative dutoimmune diseases were excluded as before,
Examination for the presence of dntinucloar factor in the serum was performed
using the imnmrjmflﬁarescentfre;:lfmique (Beck, 1961). Investigation of o
control series was not carried out.

The resulis of small ~intestinal biopsy and serum immunoglobulin cssays
carried ouf tn Parts | and I of the thesis respectively were used for analysis of
results in this part of the study,

RESULTS

Thyroid qgmqnﬁ_bbdies (Table X1} - Thyroid microsomal antibodly was present
in 9 patients (males, 5; females, 4) with dermatitis herpetiformis and in 1

contiol/
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control subject; 5(2 = 5.5, d.8.1, P<0,02. Thyroglobulin antibody in titres
ranging from m}to %goccurr&c& in 6 patientd (all fomale) ond did not cceur in
- the control subjects.  As 2 patients with the lotter antibody did not have

- thyroid microsomal antibody the sverall incidence of thyrold antibody was 11
in the dematitls herpetiformis group and 1 In the control subject group; )£2 2
7.8, d.fs1, P = 0,005.

Gc;aisirtt: autoontibodies (Table X1} = Gusiric parietal cell antibody was present

in 10 patients (males, 7; females, 3) with dermatitis hfsrp'etifmnisxﬁniﬁ in 4
control subjects (females, 3; male,-1). ,'t“his'differenw is not sigmi*ﬁémt.
Intrinsic factor antibody wos not present in any of the 10 patients with gastric
parietdl eoll antibody. Five of the 10 éaﬂem‘s with gestrie parietal cell

antibody also hod thyrold microsomal antibody

Am‘iny;:lmr factor - 3 of the 51 patients with dermotitis herpetiformis had.
anfinyclear factor in the serum, |

Relationship of thyrold and gastric cutocntibodies to the small~infestinal

mycosa ard serum immunoglobulin levals ~ 5 of 13 patients with cuteantibody

in whom Tntestinal blopsy had heen performed, showed severe mucosal
abnormalities; an Incidenge of abnormality similar to that obtained in the
whole series (Part 1), |

lm&numg!ﬁbulin levels were availoble (Part 11) for 9 faatiﬁatﬁ with erum

autoontibody/



autoantibody ;:mc! 11 patients without serum autoantibedy, In 2 patients
(1 from each gmup)_s&u'm lgA levels were <90 mg/100 ml, and a8 lgA |
deficiency is known to %#ea'm,ssaa,iested with an increased incidence of auto~
immune disease (Hobbs, 1968; Gassidy et ol , , 1969; Ammann ond Hong,
1970), these potients were excluded from the statistical analysis. The
potients in both groups formed pari of the Glasgow serles of immunoglebulin
esﬂmqtimm thus allowing valid comporison.  No significant difference wes
present between lgA levels in the 2 groupﬁ (= 0.60%; P> 0;25),, but o
s;gtaificsc&nt difference was present batwaén the serum IgM levels in the 2
groups (Fig. 21): the mean oM value in 8 patients with cutoantibody in
the serum was 44 mg/100 ml, and the mean IgM value in 10 patients without
aumanﬂﬂmdy in the serum was 98 mg,/100 mi (t = 3,467; P<0.0025).
OISCU:,SION

Little attention has been paid in the post to disease processes necurring
in esociation with dermatitis herpetiformis, and the references made to
canmmimm‘fhymmxmpsis mc;i'n!y{ sought to indicate that thyroid hyperfunction
could c:@gqufé the skin erupﬁe:s'n; Thus, Hansen (1937) in discussing the
previously noted association of the two discases (Du Castel, 1912 Werther,
1925) and reporting a patient of his own with dermatitis herpetiformis and
thyrotoxicosis, stated that the giving of thyroid extract to another dermatitis
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hewpetiformis patient with normal thyroid function caused the skin eruption
to exacerbates  Similarly, Ratiner ef al. (1950} stressed the deleterious
é%‘i“@ci' of thyroid 0vem5tivi'i’y whin record iﬁg that oral pé%assium iadide,
given prwﬁarmively to o patient with dermum-ié herpetiformis and thyro-
toxicosis, pcw@e%o:‘ci.ca[ly produced un immediate improvement in the skin
erupiion, Smith (1966), huweve;:jr, :cm-ﬂ@i"ing that in 20f 3 irmﬁanﬁ with
both discases the skin eruption $€sﬁflé& after subtotal thyroidectomy, sgsggeﬁted
that the ampi'fcanl in these cases wos a eufan&aué manifestation of thyroid
overactivity, analogous or aven related fo the generalised prurifus which
may ogeyr in thyrotoxicosis, rather than fiue dermatitis herpetiformis, On
the other iif;:nd, treatment of the thyrotoxicosis present in the 3 patients

-, excluded from this port of the silily did nof produce clearing of the skin
eruption, and this was also true 6f the patfent recorded by Amderséﬁm et al.

“{197%a), W is.;%wre likely, therefore, that the improvement nofed in some
patients on freatment of the thyroid disorder is non-specific, and nof
indigative of u bosic difference in ﬂw skin diseduse process.:

In secking further ta dc»:term'i‘ﬁa the status of thyrotoxicosis in patients
with dermatitis herpetiformis. advantage was taken of the fact that thyro-
foxicosis is mgwded'las one of the autelmmune thyroid disorders, the
l~1iﬁi§l@gi¢:€tl_ changes of autoimmyne thyroiditis (lxmphecyie infiltvaion and

| " Askanazy/ .
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Askanazy cell change) being found in most thyrotoxic glands (Gell and Coombs,
1968), These glandular changes correlate well with the presence of thyroid
microsomal antibody in the serum (Goudle m.-, 1959) and, indeecd, this
antibody was found in the sera of 65% of thyrotoxic patients in one series
(Anderson et al., 1964). And s0; the finding of an increased inc"id@née of
this antibady in dermatitis herpetiformis patients with nomal thyroid function
(Table X1} would suggest that there is an increased Incidence of subelinical
thyroiditis in.these patients, and that study of a large series of patients might
rev&q_‘_ a «S‘_’igﬁiﬁcanf association with clinical quhtmmuna thyrold disease,
The occurrence of dermatitis herpetiformis and thyrotoxicosts in the same
patient, therefore, may havé more éigﬂiﬁmme than previously thought.
Pernicious ancemia, anothei membet of the qufolmmune group of diseases,
h&s also !ges_nj fapc;rted in association with dermatitis hempetiformis ~ although
on only a few oaeasions (llyas, 1968; Wyburn~-Mason, 1968; Creon and
Scott, 1970). Atrophic changes in the gostric mucosa constitute the
putho’lagiml obnomality of perﬁiaiaus oncemia and gostric parietal cell
antibody is present In the serum of about 90% of paﬂeni:s with this diseose
(Taylor et al., 1962). Gonversely, the presence of this anttbody in the
serum aérrelares well with the occurrence in the stomach of varying degrees
of gasiritis (Adems et al., 1964), And so, the Increased incidence of gastric

parietal/
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parietal cell antibody in the serum of pqﬁen_t.s with dermatitis herpetiformis

(Toble X1) would suggest an increased incidence of gostritis in these patients.
Inh;insic factor antibody studies were negative and, therefore, did not provide
evidence for the presence of latent parniaious anaemia in those pqﬁents‘with
gastric parietal cell antibody; but as.the former antibody is foun'cl‘iﬁ,the
serum of only about 60% of patients with. the overt disease (Ardemon and
Chanarin, 1963), these negative Fin’dir}gs are not conclusive. Indeed, a
low secretion of acid and intrinsic factor has been reported in dermatitis
herpetiformis (Andersson et al., 1971a), a finding consistent with the presence
of gastritis inferred from th? present autoantibody study, and low serum Bio
levels have heen noted by some authors (Marks et al ., 1968; Cream and Scott,
1970). And so, although the conmon lowering of serum folate levels in
dermafitis herpetiformis, and the demonstrated malabsorption of food folate
(Hoffbrand et al., 1970), would indicate that folic acid deficiency is the
main factor in producing megaloblastic ancemia in this disease, the findings
discussed ahove would suggest that a significant association may also exist
with pernicious ancemia.

The finding of an increased incidence of organ-specific autoantibodies
in dermatitis herpetiformis again raises the quesﬂon o previously discussed in
Part Il, of the skin disease brocess itself being of an immunological ﬁciture.

Certainly,/



Certainly, there is little to suggest that dermatitis herpetiformis is an
autoimmune disease: the histological reaction in the skin consists of an
acute inflammatory cell infiltrate rather than the lymphocytic infilirate

of organ-specific autoimmune disease; the male sex preponderance (Wyatt
et al ., 1971) contrasts with the female preponderance of organ-specific
aufoimmune disease; the rare familial occurrence of dermatitis herpetiformis
(Marks et al ., 1971) contrasts with the well known Forﬁiliul incidence of
orgén*—&pecific: aufoimmune disease; and, whereas serum autoantibodies
against the affected organ are usually present in patients with orgczh-szpeciﬂc
autoimmune disease, circulating skin antibodies are not present in dermatitis
herpetiformis (Chorzelski et al,, 1967; Jordan et al., 1967). However,
patients with autoimmune disease oppear to have an increased liability to
react to various antigens, Thus, in thyroid disease Blizzard et al, (1959)
have reported an increfused incidence of allergic reactions, porticularly
against penicillin, and in the relatives of patients with pernicious anaemia,
Whittinghom and Ungar (1969) have described an increased prevalence of
allergic diseases, Conversely, Serafini et al. (1965) noted that patlents
with type | hypersensitivity diseases (asthma and allergic rhinopathy) had

an increased incidence of thyroid and gastric autoantibodies in the serum,
And so0, the results of this' parf pf the investigation could be regurded as

further/
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further evidence to suggest that the immunoglobulins and cor‘nplemen'f fount‘i

in the skin in dermatitis herpetiformis (Van der Meer, 1969; Cormane et al.,
1970; Chorzelski et al., 1971; Cormane and Giannetti, 1971; Holubor et al.,
1971) are involved In an immunological reaction.

The possible relationship of organ-specific autoantibodies to the disease
process in the small~intestine must also be considered, since Sech et al. (1971)
reported that these autoantibodies were increased not only in dermatitis
herpetiformis but also in adult coeliac disease, However, no correlation
could be estoblished between serum autoantibody ond jejunal dbnormality in
dermatitis herpetiformis patients: the proportion of patients with mucosal
change in the group with autoantibody was similar to the incidence of
mucosal abnormality in the series as o whole,

The possibility of serum outoantibodies in dermatitis herpetiformis being
related to immunoglobulin abnormalities was suggested by the reported
observations of an increased incidence of autoimmune disease in serum IgA
deficiency (Hobbs, 1968; Cassidy ef al., 1969; Ammann and Hong, 1970)
and by the report of Lancaster~Smith and Strickland (1971) in which they |
correlated the presence of serum autoantibodies in a group of patients with
adult coeliac disease with serum IgM deficiency. Consequently, a
Icorrelaﬂon was sought between the presence of serum autoantibodies in

dermatitis/



dermatitis herpetiformis and the immunoglobulin abnormalities noted in

this disease (Part 11).  Only 1 pdtient with serum autoantibody had o low
serum IgA level, but serum IgM levels were significantly lower in the group
of patients with autoantibody than in the group of patients without auto~- |
antibody in the serum. The increased activity of cellular immune mechanisms
in IgA deficiency which are thought to produce the increased inc'iéence of
autoimmune phenomena (Hobbs, f'?éﬁ) may also be operative where IgM
deficiency occurs, particuliarly- if a qualitative defect of IgA, as has been
reported in coeliac disease (Beale et al., 1971), is also present in dermatitis
herpetiformis.

The non-organ=specific autoimmune diseases have not been reported in
association with dermatitis herpetiformis, but Seah et al., (1971) suggested
that a more general immunological disturbance than occurs in organ~specific
autoimmune disease may be present in this condition in view of their Fiﬁdlng
of an increased incidence of antinuclear factor and the presence of anti-
reticulin antibody . Surprisingly, although Sech ond his colleagues found
an even higher incidence of anti-reticulin antibody in adult coeliac disease
thon in dermatitis herpetiformis, no increase in the incidence of »aﬁﬁﬂuclear
factor was nofed in the former disease, Similarly, Lancaster-Smith and
Strickland (1971) did not discover antinucleor factor in aﬁy of their 23

patients/
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patients with adult coeliac disease, The: incldence of antinuclear factor
in dermatitis herpetiformis in the present. work (6%) was very much smaller
than the 85% incidence noted by Sech et al. and was, in fact, similar to
the 4% ingidence which they noted in their control group,

The descrig#tion of antibodies reacting agdinsf-the basement membtone
zone of the jejunal mucosa in some patients with dermatitis herpetiformis

(Dick et al s, 1969) also raises the possibility of an immunological upset

involving o number of differont tissues being present in this diseose, but,
while a similar antibody has been described in a group of patients with coeliac
disease and IgA deficiency (Amniann ond Hong, 1971), Holubar et al. (1971)
were unable to confirm the findings of Dick and her colleagues in deimatitis
herpetiformis,

In conclusion, fheréfor@, the ocgasional reports of the occurrence of
organ-specific uuiohﬁmune disease in patients with dermatitis herpetiformis,
together with the increased Incidence of thyroid and gastric autoantibodies,
may indicate the presence of a defect of immune tolerance in this disease:
the reports suggesting that this defect is of a general nature are, howover,
 largely uneonfivmed,

| SUMMARY
The incidence of thyroid and gastric autoantibodies in the serq of 43

patients/



poutients with dermatitis herpetiformis wes determined and cmamred with o
contral group matched for age and sex,  Eleven patients with demmeititis |
herpotiformis hed thyieid autoontibody in the seruim (fhyroie:i microsomal
antibody, 9; thyroglobulin antibody, 6) compared with 1 confrol subject
with thyroid microsomal antibody. This difference is siatistically significont.
Ten patienis with dermatitis herpediformis hod gastric porietal cell antibody
in the serum compared with 4 control subjects.  This difference does not
racch staaﬁ&%k;d significanca. : x.l;,ﬁi'rf‘nsia qui‘er antibody was not prasent in
any of the 10 patients with gosiric antibody. The presence of thyreid or
gastric autoontibody could not be related o small-intestinal biopsy findings,
but a significant relationship was noted with low sorum IgM levels.  The
incidence of antinuclear factor was determined in 51 patients with dormatitis
herpefifornis and was found In the serum of only 3 patlents. It was concluded
that while these findings suggeﬁf that o relationship between dermaitiis
herpetiformis ond orgon-specific auioimmyne diseose may indoed exist,
‘ they do not support the suggestion of o more general upset In immune folerance
in this disease,
Addendum:

The diagnesis of dermatitis herpeitformis wos subsequently found to be
erroncous in 2 §m§ients tncluded in this part of the stuciy;n the hoy of 8 years

who/
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-who waos cz&c_:@pieé into the investigation on clinical gr@nds alone (he hed
ﬁfﬁ?viﬁuﬁy attended the 3!5511 Mpgﬁtmam at o cose of dermatitis hﬁi‘p@ﬁ.fomis'
over o perlod of 5 years) was later found fo be non~reactive to orol ,_pgmcsséium
iodide, and biopsy of an early. lesion showed a folliculitis. reaction hiéi‘@!@gicqlly;
and & woman of 59 years diagnosed on elinical and histological grounds ldh;i'
dovaleped pemphigoid. Auteénﬁhady was not present.in the serum of either of
these pmﬂeﬁm and so their exclusion from the series woul'd.,' if anything, increase

the significance of the results,
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"TABLE X| - Incidence of Thyroid and Gestric Autoantibodies in Patients

with Dermafitis Herpetiformis and in Control Subjects,

Number of patients with

Diagnosis (and number) of patients

Dermatitis herpetiformis (43)

Controls (43)

Thyroid microsomal
antibody

Thyroglobulin antibody

Either type of thyroid
antibody

Gostric parietal cell
antibody

1

10




SERUM IgM (mg / 100 ml)

200

150

100

50

WITH ANTIBODY WITHOUT ANTIBODY

Fig. 21. - Serum IgM levels in patients
with and without antithyroid or anti-
gastric antibodies in the serum.




GENERAL DISCUSSION

The: existence of an associatén betwaeon dermatitis herpetiformis and

small~intestinal discase was not suspected from the literature on this discase:
~ the invesﬂgﬂﬁon of Marks _gg__g_! (1966) was part of a survey of the sttucture
and function of the smqll»tﬁtestizze in various skin diseases; ond the present
investigotion wos begun to test the hypothesis that the variation in the dose
of dapsone necessary to control the rash was due o a drug~induced enteropathy
with c§i~¢‘wquanr malabsorption of the drug. The survey has demanstrated,
however, that the incidence of smotll~Intestinal cbnormality in dermatitis
herpefﬂ’armis is similar whether freatment with dapsono has been given or not;
and it Is unlikely thot absorption of the drug is significantly altered by the
presonce of small-bowel abrormality (Alexender et al., 1970),

The Failure to recognise the dssociation of small~intestinal diseasa with

denﬁéwiﬁﬁ herpatffmmis before the use of the small-~intestinal biopsy copsule
is not surprising, however, in view of the infrequency of a severe malabsoiption
state (on incidence of 4% in Port ). The relative ahsence of symptoms and
signs of mulehsorption, and the fraquency with which malabsorpiion tests were
normal even in patients with severe mucosal changes, has been the experience
of all investigators in this fleld, Marked depression of disaccharidese enzyme
concentrotions wos ossociated with these mucosal changes but, although loctase

concentrations/



concentrations were often low, lactose intolerance was noted in only one
patient. The disparity beM@én_ the severity of the histological abrormalities
and the mildness ond infrequency of s}mptomufology is likely to be due to
these chnormalities affecting only a limited extent of the small-intestine.

Thé én'farc:pathy of dermqtiﬂs.herpaﬂfarmis is generally accepted to bg
gluten-induced and, although this aspect was not specifically studied, patients
no, 25 cm;;l 35 (Appendix) were diognosed in medic,:ql unfts as cases of adult
and childhood cocliae disease respectively, and treated succéésfully with a
glutenw-@f’rée diet, before they developed the skin eruption of dermatitis
herpetiformis. Other evidence indicative of the strﬁilqrity between the
enteropathy of dermatitis herpetiformis and gluten~induced enteropathy or
coeliac discase was also obtained: in Part | splenic atrophy was demonstrated

_ in one potient; o similar serum fmmunmlabuﬂn pattern to that oacuwing in
coellac disease was aescribed in Part H; and, In Part 11, on increased
incidence of serum autoantibodies was nofe‘d, a feature which has been recorded
in coeliac disease by Sech ggw;g"!-_. (1971).qnd Lancaster-Smith ond Stﬁckland
(1971). |

In view of the experience of hmv‘ingg\ two p;:tie'nts who dgy@loped dermatitis
herpatiformis while under trécahﬁenf with a gluten~free diet, this study did not
exomine the possibility that the .'Skiﬁ earupfion o well as the small-intestinal

abnormality could be due to gluten sensiﬁvfty, a possibility which has now
been/
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been rejecied by most authors, Instead, serum émmunoglobulin levels were
defermined and an attempt made fo relate:the dbnormalities found io the
presence of disease In'the small-intestine or the skin.

The immunaglobulin dbnormalities noted in dermatitis herpotiforis were
similar fo those which have been reporied in coellac disease: the mean Igh
level was increosed and the mean IgM level decreased.  No divect relationship
was evident, however, between high IgA or low IgM levels and the presence
of small-intesiinal abnormality. This doss not necessarily mean that the
dysgemmaglobulinaemia of dermetitis herpetiformis is basically different from
that of coslive disease, os a single i_ntesﬁnai biopsy in dermatitis herpetiformis
does not exclude patchy mucosal mvoivemont and, also, although gluten
sensnﬁwfy does appear to mflucnca immunoglobulin levels in coeliac disease,

a more basic defect than gluten sensitivity s likely to exist in the latier disease
in view of the variable effect of gluten w'i?hdrawésl on theso levels, Further
ccvmpm"isan, éharefore, of the lymphereticular dysfunction of dermatitis
herpetiformis and coeliac disease mus';i* await a ¢clearer understanding of the
nafuire of the disturbance fn both diseases.

The réports describing immunoglobuling, malnly IgA, and complement in
the dermal popillae c;F patients with devmatitis herpetiformis (Van der Meer,
1969; Cormane et et al., 1970; Chorzelski et al., 1971; Cormane and Glonneiti,
1971,/
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1971; Holubar M ve 1971) have suggested that the sklin eruption ﬁ‘:ay he due
{0 an iiﬁmuﬁelagical reaction. The finding of an ncreased incidence of thyraid
and gestric autoantibodies (Part 1) would lend some support to this suggestion,
since paiienis with autoimmune disease appear more likely to suffer fiom other
typos of immunological reaction (Blizzard et al., 1959). However, mmuno-
globulin levéls could not be related fo the durgtion or activity of the skin
érupﬁcm cnd serum complement levels did not alter significantly during different
phases of skin aiseuw activity (Park 11). Those latmt" findings do not, of ;::ourse,
exclude the occurrence of an Tinmune reczcﬂon' in tHe skin in dermagitis
Imi‘p@ﬂi"@ﬁﬁi& but do further emphasize the possibility that If such @ redetion
does ocour it is of a minor nature. |

The specificity of the immunoglobulin changes in dermatitis hsrpeﬁfemﬁis
was investigated by determining immunoglobulin levels fn a variety of other
skin diseoses,  The frequency with which IgA levels were ralsed indicated
that high IgA levels in skin disecses must be interpreted wi’ih caution, but as’
fowering of inglevals fo the extent seen In dermetitis herpetiformis c‘miy
accurrgd in psoriosis, the pattern of immunaglobulin chenge in dermatiiis
herpeﬁ%;ﬁm*nis is likely to represent o specific dysgammaglobulingemia.

The significance of these Tmmunoglobulin changes was further pmphaosized
in Part 1l when an increesed incidence of thyroid and gostric autoantibodios

was/
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was found in dermafiﬁs herpetiformis; these autoantibodies being velated Anot
fo the presence of small-intestinal disease but to low serum IgM levels,

Thus, if u significant association does éxi‘st between dermatitis herpeiiformis
and organ specific dutoin'.smune-'-dimaw_, ﬂﬁd it was to test this ‘l;nymii'hesis

that Part 1l of the study was undertaken, then the defect of immune folerance
would appaci o be related, not fo the skin eruption or the small~inisstinal
abnoriality, but o the lymphoreticulor dys#uncﬂan rogponsible for the I@w.IgM
vaolues.  The absence of an increcsed incidence of entinuclear Féc:iés*i, on the
other hand, w;:wld weigh agminé'i't' the defect in inmune folerance in dermotitis
herpesiformis being of o goneral nature, although evidence in favour of such
a defect hés hoen reported by Souh et al, (1‘3’71).'

This investigation, therefore, hos indicated that h;: dermaiiiis heipetiformis
there Is, in addition to a skin érug:iﬁan » the frequent presence of smoll-
intestinal c:sbxwrmalmeé, cnd a\?idc%nce of an immunological upset both n
velation o serum immuneglnbu'.l'?ﬂ levels and inmune tolorance, The relation-
ship between these three aspects of the discuse - dermatelogical, Infesiinal anc;l |
Emmt;mc:lcsgh:cx! - {3 af present unlinown, and the benefit to the paiient with
dermoiitis. herpetiformis of the aécumulated knowledge is relatively small,
Neveriheless, dermatitis herpetiformis is now far removed from being simply an

oruption/



eruption on the skin, and it should prove possible in the foreseeable future
to correlate the three aspects of the disease to the further benefit of the

patient and the speciality,
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CONCLUSIONS

The changes of partial or subtotal villous atrophy of the small-intestine were
present in over 50% of patients with dermuﬁtis.herpeéii’ormis.

Symptoms and signs suggesting malabsorption were usually mild or dbsent ard
laboratory investigations.for tﬁqlabsorption were frequently negative.

The incidence of severe clinicul malabsorption was 4%,

Deficiency of disaccharidase enzyme concentrations, particularly lactase,
occurred in association with the small-intestinal mucosal abnormalities, but
lactose intolerance was noted in only one patient,

Serum immunoglobulin studies showed an increase in the mean IgA level and
a decrease fn the mean IgM level in dermatitis herpetiformis. These
abnormalities could not be related fo small-intestinal disease or the duration
or activity of the skin disease. |
No further evidence in support of an immune reaction in the skin being
responsible for the rash of dermatitis herpetiformis was obtained: immuno-
globulin and complement levels did not alter significantly during different
phases of skin disease activity.

Estimation of serum immunoglobulin levels in 7 other skin diseases, not
associoted with small~intestinal abnormality, revealed that whereas seer
loA levels were frequently raised, loweting of serum IgM levels to the extent

seen/
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seen in dermatitis herpetiformis 6c¢prqed-only in psoriasis, These results
indicated that the immunogl‘obulinv abnormalities obtained in dermatitis
herpetiformis were unlikely to be a non-specific effect of the skin eruption.

8+ An increased incidence of thyroid and gastric autoantibodies in dermatitis
herpetiformis supported the proposition that an a@ciqtion exists between
this disease and organ-~specific autoimmune disease,

9, The presence of autoantibody did not correlate with small-Intestinal

~ abnormalities but a significant correlation was present with low serum IgM
- levels. This suggested that o defect in immune folerance secondary to
dysgommaglobulinaemia was present in dermatitis herpetiformis.

10, The incidence of antinuclear factor in the serum of patients with dermatitis
herpetiformis was low, and there was, therefore, no evidence of a éenerul
upset in immune tolerance.

11. The evidence from all three parts of the study supported the contention that
the enteropathy of dermatitis herpetiformis is identical to that of coeliac
disease; but no direct relationship was noted between the smdhinteﬁinal

and immunological abnormalifies, and the disease process in the skin.
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| A«::zimwa,,ﬁac;&mms

The study was carried-out. with the colldboration of many. doctors ond
technicians and in acknowledglng the pert they played | would also express
my. appreciation for the willingness of their co~operation,

Professor R.B, Coudie and Mrs M, Hughes performed the thyrold and
gestric auioantibody tests and the mojority of the antinuclear Fuctor tests,
af the Regional lmmunopathology Loboratory, Baird Street, Glasgow.

Professor J.5, Beck and My A. Willex carried out the serum complement
estimations, the intrinsic factor antibody tests and some of the antinuclear
factor tesis, ot the in-zmumpai-!wlﬁgy Depariment, University of Aberdeen,

Dr Heather M, Dick and Mr W.B. Crichion of the Department of
Bacteriology, Glasgow Royal Infivmary, and Dr F, f:\”;’)’eri"'Rﬂﬁhi', Dépariment
of Chemicol Pathology, University of Aberdeen, assayed the serum finmuno~
globulin levels,

Classification of the small-intesitnal mucosa specimens was carried out
under the suparvision of Dr D. Murray, Glasgow Royal Infitmary, who also
proposed the system of mucosal greeling employed,

Riscccheridase enzyme estimations on specimens of small~Intestinal mucosa
were porformad by Dr Anne Ferguson and Mr 1, McCadbe of the Depariment of

. M@diﬁiﬁﬁ’/
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Medicine, Glasgow Royal Infirmary .,

The radio~active (5]Cr) test of splenic function wds carried out by Dr G LA,
McDonald, Depq-r.l,ment of Haematology, Glaggow Royal Infirmary,,

Malobsorption studies on patients no. 25 and 35 (described in the Appendix)
were underfoken by Dr Anne Ferguson, Department of Medicine, Glasgow
Royal Infirmary, and Dr A.S. McNeish, Royal Hospital for Sick 'Children,_
Glasgow, respectively,

The various routine haematological, biochemical and radiological
examinal‘ioﬁs performed in this study were undertaken in the relevant deportments
at the Rdyal and Western Infirmaries, Glasgow, and at Aberdeen Royal Infirmary.

Photography of patients and specimens recorded in this investigation was
made possible by the co-operation of a number of people: Fig. 1 and 2 -~ Dr A,
Lyell, Department of Dermatology, Glasgow Réyal Infirmary; Fig. 3 -~ Mr I,
MeKie, Photography Unit, Anderson College, University of Glasgow; Fig. 4,

14 and 16 = Dr T, McFadyen, Department of Dermatology, G lasgow Royal |
infirmary; Fig. 10 and 12 - Dr Rona M. MacKie, Department of Dermatology,
Western Infirmary, Glasgow; Fig. 11, 13, 15 and 17 - Dr D. Murray,
Department of Pathology, Glasgow Royal Infirmary. The remaining

photographs and presentation of figures were carried out by the Depariment

of/
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- of Medical Nlusiration, University of Aberdeen,

“The statistical analysis invoived in the study wes earvied out under the
guidunce of Professor D, F, Kerridge, Department of Statisties, Univarsiiy of
Aberdean, and Dr J,A. Boyle, Repartment of Mediaine,. Glasgow Royal
Infirmary .

[ om grecily tndebted to my d@rn';carolmgiwl colleaguas in the Glasgow and
Aberdeen area who allowad meto study patients under their care, and
particularly to Dr J.O'D. Alexonder, Glasgow Royal Infirmary, for-his help
and encouwragement during the initial period of the study,

Finally, 1 would like fO.rGCﬂi.’d my thonks fo the patients involved in the
different ports of the study for thelr willingness to co-operate and for their

cheetfulness and Interest throughout.
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APPENDIX

Patient No. 25

Clinical history and findings ~ This patient aged 57 yeérs, was admitted to

~ the medical ﬁards in October 1965 with a 16 month history of weight loss and

a 7 month history of flatulence and diarthoea,  On examination she had a low
grade pyrexia, evidence of weigl'hr loss, a-red smooth tongue, angulor stomatitis
and marked palmar erythema, Blood pressure was L?,—gmm Hy. Abdomen was

rather full.

Investigations ~ Haemoglobin ¢ g/100 ml; P,C.V. 29%; M.C.H.C. 31%;
E.5.R. (Westergren) 60 mm in 1 h; film-anisocytosis, target cells, macrocytosis,
hypersegmented polymorphs. Marrow exomination ~ megaloblastic change,
stainable Iron present, Serum vitamin Bm <10 wug/ml. Schilling test -
0.5% dose excreted in urine in 24 hours. Figlu test positive. Serum iron

40 ug/100 ml, total iron-binding capacity 204 ug/100 ml, saturation 20%.
Serum sodium 140 mEq/l; potcssium 3.3 mEq/l; chloride 99 mEqg/l; blood

urea 23 mg/100 ml, Albumin 3.1 g/100 ml; globulin 2.8 /100 ml,

Bilitubin 0,9 mg/100 ml.; thymol turbidity 1.4 Maclagan units; caleium

2,5 mEg/l; inorganic phosphate 2,3 mg/100 ml; alkaline phosphatase 19 King-
Armstrong units/100 ml.  Tubulaor rechsorption of phosphate -~ 97%. X-ray of
spine - osteoporosis.  Urine xylose excretion after 5 g dose - 0,77 gin 5

hours,/
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hours, Smoli~bowel x~ray ~ flocgulgtion of barium in the small intestine.
Jejunal biopsy - ridged and convoluted mucosa under dissecting microscope;
low broad irregular villi, long crypts, degenerate epithelial cells and plasma
cell infiltrate in the lamina propria-under light microscope. Resulis of
disaccharidase assay are in Table Xil.  The diagnosis of adult coelias disease
was mede and she was treated initially with vitomin By g folie acld, intra-
muscular iron, Parentrovite, viic&niﬁ,l} and calcium and gluten~free diet.

One yew later her weight had increased by 42 b and treatment wes
continued with a gluten-free d,iés,ft, folic acid 10 mg b.d,, ferrous sulphate
0.2gt.i.d, and vitamin 81 2 1,000 ug monthly,

In Fﬁhrt}qry, 1968, the patient noticed an itching, blistering ampﬁmb
affecting mainly the scalp, extensor surfaces of the ‘elbows, abdomen and
back of the knees, In April, 1968, skin biopsy of an erythematous pepule
showed the typical pepillary microobscesses of dermatitis herpetiformis, The
potient's only other complaint ot this time wos of occasional flatulence and
abdominal distension after meals, Glin‘n’cél examination was negative.

Investigations -~ Hoemoglebin 14.1 g/100 ml; P.C.V. 42%; M.C.H.C. 34%;

E.S.R. (Westergren) 15 mm in 1 h; film normal,  Albumin 4,3 g/100 ml;
globulin 2,5 g/100 ml. Thymol turbidity 2.2 Maclagan units; bilirubin
0.7 mg/100 ml, Calelum 4.7 mEq/l; inorganic phosphate 2,7 mg/100 ml;
alkaline/
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alkaline phosphatase 12 King-Armstrong units/100 ml.  Lactose tolerance test -
maximum blood sugor rise after 100 g lactose was 14 mg/100ml.  Abdominal
pain and flofulence ocaurred during the test. Jejunal biopsy again showed
partial villous atrophy. The infiltrate of inflommatory cells in the lamina
propria was more marked than in the previous biopsy. Disaccharidase results
are shown in Toble XII. The patient's flatulence was thought fo be due to
lagtose infolerance and she was advised to adopt a gluten-free, lactase-free

- diet, The tkin eruption showed o good response to dapsone therapy .

Treatment with a gluten~frée diet in this patfent resulted in relief of

diarrhoes dnd a gain in weight of 42 ib,  There was, however, no significant
change in the structural jejunal mucosal abnormality and although maltase and
sucrase activity reverted to nommal, lactase activity remained low and was
responsible for the lactose Intolerance.

Patient No. 35

Clinical history and findings - This patient was admitted to the paediatric

medical ward in July 1962 of the age of 2 years with a history of having bouts
of loose pale stools since the age of 6 months: mixed feeding had begun of the
age of 2 months. At the time of investigation his height was on the 25th
centile and his weight on the :Zﬂflx centile.

Investigations - Hoemoglobin 9.6 g/100 ml; film ~ hypochromic. Serum iron
16 ug/100 ml./
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16ug/100 ml, Fat balance fest with a 40 g fat intoke - 86% absorption.
Small-bowel x~ray examination = malabsorption pattern, Jejunal biopsy ~
subtotal villous atrophy. X-ray exomination of spine - osteoporosis,

A diagnosis of coelioc disease was made ond treatment with a gluten-free
diet instituted, This produced resolution of symptoms and growth acceleration
until koth height und’ weight reqéhed the 75th centile. For a period of 6 months
In 1945 a normal diet was resumed against medical advice, and this resulted in
a weight loss of 1 kg. A gluten~free diet was restarted, weight galn resulted,
and thereafter the diet was strictly mointained.

In January 1968, over 5 yeois after starting treatment with a gluten-~free
diet, he developed an itching eruption on extensor surfaces of elbows and knees,
’muﬂnqks, shoulders and face, The lesions were erythematous and urticarial in
uppearance but failed to respond to oral antihistamines. He was then admitted
to the ward for investigation.

Investigations ~ Ki test ~ oral ingestion of 350 mg K induced a marked

exacerbation of the rash, and skin biopsy showed the histological feaiures of
dermatitis herpetiformis. Haemoglobin and full blood count normal.  Serum
proteins and immunoglobuling noimal.  Xylose exeretion - 42% in 5 hours.
Faecal fat excretion (ward diet) - 8,8 g/day.  Jejunal biopsy - normal,

The/



The coeliac disease was in clinical, biochemical and histological
remission on a gluten-free diet when the eruption of dermatitis herpetiformis

first appeared, Dapsone theropy was given, and the eruption settled,
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TABLE Xll - Effect of Gluien—Free Diet on Weight ond Intestinal Mucosa in

Patient No. 25,

Before gluten-free diet

After gluten~free diet

Weight

Intestinal mucosa
Maltase®
Lactase*

Sucrase®

105 Ib (47.6 kg)
partial villous atrophy
6.1
0.2
1.7

147  (66.7 kg)

partial villous atrophy

18.5
0.3
5.4

* Units of activi

(umol substrate hydrolysed per minute)
per gromme of tissue wet weight.



