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PREFACE

First we would emphasize that this volume is not a complete record of all the
lectures given at the Symposium.

Some authors have not submitted their papers for the present publication,
and in other cases the lectures have been published elsewhere shortly before
or since the Symposium. In most of these cases we reprinted the abstract and
summarized the actual discussion.

The editorial work on the discussions after each paper was not easy. The
need to keep expenses within limits forced us to shorten the discussions
substantially. Questions about technical details, answered when reading the
papers, were excluded and most of the questions were condensed. We sought
to include and stress the essential points of the discussions, i.e. to give an
abstract of the discussions, but in doing so, we may have quoted some in-
accurately and misinterpreted others. We wish to apologize in advance for
this and also to those whose substantial contributions to the discussions could
not be given sufficient space.

Some participants in the discussions did not, as requested, give their
names; they therefore appear only as Q™. i.e. question.

We thank all the contributors to this volume. We also express our gratitude
to the chairmen who directed the sessions with great ability. Furthermore
our thanks are due to Mrs N. Naalsund for her excellent secretarial as-
sistance, and to the other members of the staff at the Department of Dermato-
logy, Rikshospitalet, National Hospital, University of Oslo, for their valuable
help and assistance. We also express our gratitude to the Editor of Acta
Dermato-Venereologica, Professor N. Thyresson, for his kind help in
arranging the printing of this Supplementum, as well as to the publishers,
Almgvist & Wiksell, of Uppsala.

QOslo, February, 1980

Georg Rajka Lasse R. Braathen



OPENING

In the presence of 145 active participants from 16 countries, the first Inter-
national Symposium on Atopic Dermatitis was opened with greetings from
the Dean of the Medical Faculty, University of Oslo, Professor dr med
Morten Harboe.

OPENING REMARKS

Arthur Rook

Professor Harboe, Professor Rajka, Ladies and Gentlemen,

1 feel greatly honoured by the invitation to say a few words at the opening
of this first International Symposium on Atopic Dermatitis. A symposium
on this subject could not be more timely and Professor Rajka is to be con-
gratulated on organising this meeting at a time when the international ex-
change of clinical and laboratory experience seems certain to give rise to
fruitful discussion.

Since the concept of atopic dermatitis first began to take shape—and this
was long before it received that name in 1933—it has generated an extra-
ordinary number of hypotheses. These fall into two categories. The first
category may be called legitimate. These are working hypotheses relating
to one specific and defined aspect of atopic dermatitis, to be submitted to
experimental investigation and thus to be confirmed or rejected. The second
category may be called the hypotheses of self-justification. As physicians, we
hate to appear to be empiricists and we need to think that we understand. We
therefore formulate a hypothesis which combines what we believe to be scienti-
fically established with a great deal of speculation in order to provide an
apparently logical explanation for the treatments we employ and for the
advice we give to our patients. I suppose that these self-justificatory hypo-
theses are in their own way legitimate too, provided of course that we never
claim for them the scientific validity which they do not possess; provided also
that we do not let our support for our favourite hypothetical concept lead us
to ignore evidence which conflicts with it. Many dermatologists now accept
that contact wealing is of great clinical importance in many patients with
atopic dermatitis, and it is usually easy to detect, yet until Niels Hjorth drew
our attention to it most of us had blindly overlooked it.

A surfeit of over-imaginative hypotheses is not the only handicap under
which research on atopic dermatitis has laboured. Patients with atopic
dermatitis may come under the care of paediatricians, allergists, dermato-
logists, or chest physicians, and specialists in each of these fields have



contributed largely to the literature. They often differ in their approach, in their
findings and in their conclusions. It is easy to forget how different is the cross-
section of atopic patients presenting to each of them, yet these differences
account at least in part for divergent opinions which have sometimes been the
subject of heated and even angry dispute.

That the development of atopic dermatitis depends to some extent on
hereditary Tactors is generally accepted. but there is no agreement concerning
the mode of inheritance. Most authorities believe it to be multifactorial.
Unfortunately there is no agreement either as to the criteria for the diagnosis
of the latent atopic state. There is evidence of marked geographical varia-
tion in the overall incidence of atopic dermatitis and there is evidence that
some of this variation is genetic rather than environmental. There is evidence
too that the relative incidence of the various physiopathological and im-
munological defects that combine to give rise to atopic dermatitis also differs
between races and between large communities within a major racial
group.

All these possible sources of variation must be borne in mind when we
discuss the contributions we are about to hear on numerous aspects of the
clinically important and scientifically fascinating problem that is atopic der-
matitis,



WELCOME ADDRESS

Georg Rajka

Knowledge of the etiology and mechanism of atopic dermatitis is rapidly
increasing and consequently this has often been reflected by the essential role of
the disease as a topic on national and international dermatologic meetings.
However, atopic dermatitis has not yet been discussed as an exclusive topic
of a meeting with a tendency of evaluating and uniting the different aspects
of the disease, in analogy to other dermatoses, e.g. psoriasis, although the
world-wide distribution of atopic dermatitis would justify such a conference.

I therefore thought it worthwhile to organize this meeting as the first
“International Symposium on Atopic Dermatitis”, where experts from dif-
ferent countries will have a stimulating opportunity to contribute with signi-
ficant data to the advancement of knowledge in this field. This will be of
considerable interest, not only for dermatologists, allergists, immunologists,
paediatricians and for other colleagues, but, most of all, of the utmost im-
portance for the vast number of our patients suffering from this disease.

We will also do our best to take care of our visitors and show them Oslo
and its lovely environs,

1 hope that the occasion to meet old friends and to make new acquaintances
will contribute to make this a pleasant stay for our guests and that we may
continue the exchange of ideas on this field also in the future.

Welcome to Oslo.
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MORPHOLOGY OF ATOPIC ECZEMA

Nicholas A. Soter and Martin C. Mihm, Jr

Departmenis of Dermatology and Pathology, Harvard Medical School, the Divisions of Dermatology,
Robert B. Brigham and Peter Bent Brigham Divisions of the Affiliated Hospitals Center, and the James Homer Wrigh
Laboratories of the Department of Pathology and the Dermatology Service, Massachusetts General Hospital,
Boston, Massachusetts, USA

Abstract. Atopic eczema, an inflammatory skin disorder cha-
racterized by acute vesicular lesions or chronic lichenified
plaques, both accompanied by pruritus, occurs at any period
of life in patients with personal or family histories of atopy.
Previous histologic studies of atopic eczema using biopsy
specimens stained with hematoxylin and eosin or with
toluidine blue and ultrastructural studies of infantile eczema
are now extended by studies using 1 gem thick sections stained
with Giemsa's reagent. These biopsy specimens allow better
definition of both normal skin structures and cells involved
in the inflammatory response. This precision leads to clearer
differentiation of diagnosis between the clinically similar
atopic eczema and allergic contact dermatitis,

Key words: Atopic eczema; Mast cell; 1 pm thick sections;
Allergic contact dermatitis

Atopic eczema (1) is an inflammatory skin disorder
that occurs in patients with a personal and/or family
history of atopy as manifested by asthma, allergic
rhinitis, and rarely urticaria. Some patients have
typical skin lesions without an atopic history. The
disorder may begin during infancy. childhood, or
adulthood. The acute lesions exhibit erythema,
edema, and vesiculation that may lead to oozing.
The chronic lesions are recognized as lichenified
plaques with prominent skin markings. In older
children and adults the lesions are typically localized
to the flexural areas, especially the antecubital and
popliteal fossae, and may be acute or chronic.
Pruritus is the major symptom.

Histologic descriptions (2, 3) of atopic eczema
have been based on studies of paraffin-embedded
biopsy specimens stained with hematoxylin and eosin
or toluidine blue and on ultrastructural studies of
infantile eczema (4, 5). Use of 1 um thick, glutaral-
dehyde-fixed, Epon-embedded sections (6-8) stained
with Giemsa’s reagent avoids the sampling problem
inherent in electron microscopy and permits better
definition of normal skin structures and cells of the
inflammatory response than that which can be
achieved in routinely processed specimens. This

paper summarizes a description of the microscopic
alterations which characterize atopic eczema (8) and
compares these alterations with those reported in
allergic contact dermatitis.

HISTOLOGY OF ATOPIC ECZEMA
IN 1 yum SECTIONS

Skin biopsy specimens of the antecubital fossae were taken
from individuals with atopic eczema whose ages ranged from
23 to 35 years. Specimens were obtained from acute vesicular
lesions, from lichenified plaques, and from apparently
normal skin, and processed as described (6-8).

Acute vesicular lesions (Figs. 1 and 2)

Epidermal hyperplasia with focal intercellular edema, vesicu-
lation, and an epidermal infiltrate consisting predominantly
of lymphoeytes and macrophages were regularly observed.
Compaction of erythrocytes in the superficial capillary venule
without extravasation was noted. Marked perivenular and
slight intervascular infiltrates were observed about the super-
ficial venular plexi and consisted of lymphocytes, activated
lymphocytes, and macrophages. Only occasional neutro-
phils, eosinophils, and basophils were noted; plasma cells
were absent. Activated histiocytes were distributed through-
out the superficial layers of the dermis and often contained
melanin. Mast cells in acute vesicular areas occurred in
normal numbers when compared with clinically uninvolved
skin or skin from normal control individuals. Although
endothelial cells of the superficial venular plexus were
enlarged and contained large nuclei with clumped chromatin
and prominent nucleoli, necrosis was not present. Vascular
basement membrane alterations included edema, reduplica-
tion, and in some instances homogeneous thickening. Ar-
terioles were normal.

Lichenified plagues (Figs. 3 and 4)

Hyperkeratosis, psoriasiform hyperplasia, and dyskeratosis
of the epidermis were noted with focal areas of intercellular
edema and infiltration by Iymphocytes. Dermal edema was
minimal, although compaction of the superficial capillary
venule without red blood cell extravasation was noted. A
moderate cellular infiltrate containing predominantly macro-
phages and lymphocytes was present in both perivenular
and intervascular locations. The number of mast cells was
significantly increased when compared to clinically un-
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Fig. 1. Acute vesicular lesion
with epidermal intercellular
edema and a dermal peri-
venular infiltrate composed
predominantly of lympho-
cytes. Giemsa, x 22.5,

Fig. 2. Acute vesicular lesion
with lymphocytes disposed
about venules which manifest
hypertrophy of the endothelial
cells and basement membrane
reduplication. Giemsa, » 900,
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Fig. 3. Chronic lichenified
plaque with focal epidermal
intercellular edema and
sclerosis of the superficial
capillary venule. Note numer-
ous macrophages. Giemsa,
900.

Fig. 4. Chronic lichenified
plaque with cutaneous nerve
manifesting vacuoles, demy-
elination, and **ghost-like”
remnants of nerve fibers. Note
normal arteriole in center of
field. Giemsa, » 900,
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involved skin, acute lesions, or skin from normal individuals.
Activated histiocytes were observed. Alterations of the super-
ficial venular plexus and deeper venules included endothelial
cell hypertrophy with enlarged nuclei and prominent nucleoli,
basement membrane thickening, and enlarged pericytes.
Cutaneous nerves at all levels of the dermis exhibited altera-
tions including apparent demyvelination and fibrosis. Occa-
sional vacuolated arecas appeared within their fibers.

Clinically normal skin

Traces of hyperkeratosis and epidermal hyperplasia, inter-
cellular edema, and a slight dermal cellular infiltrate con-
sisting primarily of lymphoeytes were noted. Alterations
occurred in most venules and included endothelial cell en-
largement with focal luminal obliteration and prominent
nucleoli, basement membrane thickening and/or reduplica-
tion, and enlarged pericytes. Sweat glands in all specimens
appeared unaltered. Occasionally fibrosis and focal demyeli-
nation of cutaneous sensory nerves were noted.

DISCUSSION

Microscopic changes in the epidermis and dermis in
atopic eczema vary with the nature of the clinical
lesion. One xm thick biopsy sections from vesicular
areas exhibited epidermal intercellular edema and a
dermal inflammatory infiltrate of lymphocytes and
activated lymphocytes disposed mainly about the
superficial venular plexi. Venular alterations in-
cluded endothelial cell hypertrophy with enlarged
nuclei and basement membrane reduplication. In
lichenified lesions there was epidermal hyperplasia
with abnormalities of venules, increased numbers
of lymphocytes and macrophages, and alterations
in cutaneous nerves. In clinically normal skin ab-
normalities of the superficial venular plexi and
venules similar to those of the lesional sites were
observed,

The changes of atopic eczema in the 1 um thick
sections exhibit both similarities to and differences
from those observed in allergic contact dermatitis
(6). This method is valuable for differentiating
between these two clinically similar types of eczemat-
ous dermatitis. In allergic contact dermatitis the
changes in venules are noted only in relation to
perivenular lymphocytic infiltrates, whereas in atopic
eczema they occur both without and with a sur-
rounding infiltrate. Allergic contact dermatitis
manifests severe epidermal involvement and a
dermal infiltrate which, in addition to lymphocytes
and activated lymphocytes, exhibits more numerous
basophils and eosinophils than are observed in atopic
eczema. A striking difference between these reactions
is the prominence of interstitial fibrin deposition in

contact dermatitis (9) and its absence in atopic
eczema. Moreover, the demyelination and fibrotic
changes in cutancous nerves found in lichenified
lesions of atopic eczema have not been observed in
contact dermatitis.

Previous descriptions of the venules in atopic ec-
zema (3, 4) have been extended in this study by the
recognition of endothelial cell hypertrophy, base-
ment membrane reduplication, and homogeneous
thickening. The alterations of venules in the absence
of an inflammatory infiltrate in clinically normal skin
may reflect previous involvement or, alternatively,
an underlying vascular disorder.

The increase in absolute numbers of mast cells in
lichenified plagues is compatible with the qualitative
histologic observations previously made (3). It is
also consistent with quantitative determinations of
increased levels of tissue histamine in chronic
lichenified plaques (10). Moreover, increased num-
bers of Langerhans’ cells were noted in the epidermis
of chronic lesions (11).

Cutaneous myelinated nerves from the lichenified
lesional sites exhibited apparent demyelination
and sclerosis without associated cellular infiltrates.
Although the possibility of an ischemic mechanism
must be considered, the derangement of neural
structures may be related to the trauma to the skin
incurred by repetitive scratching due to pruritus.
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DISCUSSION

Rersman (Lund). Q: Can you differentiate between atopic
dermatitis and atopic dermatitis with contact dermatitis in
addition?

A: Such studies have not been performed.

Hanifin (Portland). Q: Is there any evidence of mast cell
degranulation in acute atopic dermatitis, and have you made

Morphology of atopic eczema 15

counts of-mast cells in atopic dermatitis :versus acutc-atlergic
contact dermatitis.

A: In acute vesicular areas the mast cells appeared variably
hypogranulated, while those in lichenified plaques appeared
full of granules.

Zachariae (Aarhus). Q: You found very few eosinophils.
Would you think this is a marker that mast ccll degranula-
tion is not something very significant in atopic dermatitis in
the acute stage?

A: No. Mast cells have at least 2 classes of eosinophil chemo-
tactic factors. On the other hand, among Iymphokines there
are factors which are chemotactic not only for eosinophils
but also for neutrophils and basophils, and we don't know
what turns these on and off in the regulation.
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BACTERIOLOGY OF ATOPIC DERMATITIS

Raza Aly

Deparrment of Dermatology, University o) California
San Francisco, California, USA

Absiract. The acrobic bacterial flora of dermatitic skin. un-
involved skin. and the anterior nares of subjects with atopic
eczema was investigated. A general comparison of the bac-
terial flora of subjects with atopic eczema. psoriasis and
from a normal population was made. The incidence of
Sraphylococcus aurcus in atopics was: 93°,, 76% and 79 ¢,
in the lesions, non-involved skin and the anterior
respectively. For psoriatics the incidence was: 209, on the
plaqucs. 132 on the uninvolved skin and 30 % in the anterior
nares.! The occurrence of S. aureus was very low on the skin
of normal population (< 10%). S. aureus was the predomi-
nant organism in the lesion of atopics and coagulase-
negative staphvlococci were the major bacteria in the
psoriatic plaques and on the skin of the normal population.
Fifty cight percent of the S. aureus strains isolated from
atopics belonged to group 3 and 38°, were nontypable.
S. aurcus strains belonging to phage groups 2 and 4 werc
not detected.

nares

Key words: Staphylococcus aureus; Lipophilic diphtheroids

Bacterial flora of atopic dermatitis is strikingly dif-
ferent from the resident flora of normal skin (2, 5).
The resident flora of normatl skin consists mainly of
coagulase negative staphylococci, micrococci and
diphtheroids. Lipophilic diphtheroids are more
common in the humid areas (axilla, groin and toe
webs) than the dry skin. Gram negatives are noted
only in moist humid anatomical sitcs.

Dermatitic skin provides favorable conditions for
bacterial colonization and multiplication. The over-
growth of the normal flora and the colonization by
certain pathogenic microorganisms not only present
a threat to the patient, but also to those who come
in contact with it. High occurrence of S. awreus in
eczematous lesions have been reported (2, 5, 8).
This investigation was designed to characterize
guantitatively and qualitatively the aerobic microbial
flora of atopic dermatitis.

MATERIALS AND METHODS

Thirty-nine subjects with an average age of 19 years were
studied (range 4 to 52 vears: median 16 ycars). Patients

receiving antibiotics were not included. A majority (93°5) of
the lesions were of chronic. lichenificd and non-exudative
types. Subjects selected for this investigation were outpatients.
The sites for sampling bacteria were the anterior nares, the
inflamed skin arca and the adjacent non-inflamed skin
(normal skin). Forty patients with psoriasis and 20 normal
subjects were included for comparison.

Skin samples were obtained by the detergent scrub tech-
nique (7). The nasal samples were collected with a calcium
alginate swab. Serial dilutions were prepared and cultured on
appropriate media. Organisms were identified according to
their biochemical and growth characteristics (3). The Kirby-
Bauer method was used for determining antibiotic sensitivity
of S. aureus strains.

RESULTS

The incidence of bacteria on the atopics and the
“normal population™ is shown in Table [. The
incidence of S. aureus was high in all the test sites of
atopic patients. In the normal population this
incidence was less than 109, on the skin. The
occurrence of lipophilic diphtheroids was 2% on
the uninvolved skin, 209 in the nose and none in the
lesion: on the skin of normal population the oc-
currence of lipophilic diphthcroids was 479, at
similar sites. The incidence of coagulase-negative
staphylococci was not substantially different at the
tested sites.

The mean density (39 subjects) of total aerobic
flora was compared (Table Il). S. aureus counts
were higher both on the normal skin (7.1 = 103/cm?)
and in the lesions (7.5 » 10t per cm?). When present,
the density of S. aureus on the skin in the normal
population is extremely variable. S. aureus was the
predominant organism in the lesion and constituted
91 % of the total aerobic flora. On the uninvolved
skin. coagulase-negative staphylococci were the pre-
dominant organisms (63 % of the total flora). Lipo-
philic diphtheroids were not dctected on the derma-
titic skin and their counts were extremely low even
on the normal skin (6.7 < 10/cm?).

Percent incidence of S. awreus was compared in



Table 1. Percent incidence of microorganism (39
aropics)

Normal
popula-
Anterior Normal tion
nares Lesions  skin (skin) %
Staphylococcus
aureus 79 93 76 <10
Coagulase-ncgative
staphylococci 77 79 82 80
Micrococci 2 13 25 40
Streptococci 2 0 2 0
Non-lipophilic
diphtheroids 61 15 18 45
Lipophilic
diphtheroids 20 0 2 47
Bacillus sp. 10 15 20 20
Gram-negative rods 2 5 5 20
Yeasts 0 0 2 |

atopics, in patients with psoriasis and in the normal
population (Table i1l). The incidence of S. aureus
was higher in all the three sites of atopics when
compared with the sites of psoriatics and the normal
individuals.

The antibiotic resistance of 140 strains of S. aureus
was determined. Sixty three percent of S. aureus were
resistant to two units and 58Y% to 10 units of
penicillin. Resistance (209%) was also noted to
2 ug of tetracycline (149%) and | pg of oxacillin
(89%).

Phage types of S. aureus are shown in Table 1V.
Thirty eight percent of the strains belonged to
group 3, and 38 % were non-typable. No phage group
2 or phage group 4 strains were detected. Different

Table 11. Average microbial counts in atopic eczema
patients

Anterior Normal
nares Lesions skin
Staphylococcus
aureus 6.5 10* 7.5% 104 7.1 < 10°
Coagulase negative
staphylococci 1.4 <107 7.1 <103 1.5 10%
Micrococci 0.8 %10 1.6 % 10° 9.5 x 10?
Streptococci 3.7x10 <10 0
Non-lipophilic
diphtheroids 2.4 < 101 1% 10? 4.4 < 10°
Lipophilic
diphtheroids S.4x 108 0 6.7 10
Bacillus sp. <10 <10 10
Gram-ncgalive
rods <10 10 <10
Yeasts 0 0 10
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Table [11. Percent incidence of S. aureus

Anterior Normal
nares Lesion skin
Atopics
(39 subjects) 79 93 76
Psoriasis
(40 subjects) 30 20 13
Normal adult
(30 subjects) 30 = <10

phage types were noted in the lesions, the non-

inflamed skin and the anterior nares within the same
subjects.

DISCUSSION

It was demonstrated that the incidence of S. aureus
in the atopics was not only higher in the lesions
(939 ) but also in the anterior nares (79%) and non-
involved skin (769%). The carriage of S. aureus on
the skin (with the exception of perineum) of a
normal population is less than 109 and in the nose
ranges from 10 to 459%. Not only was the incidence
of S. aureus higher in the lesions of atopics, but it
constituted 91 9% of the total flora. This high density
of S. aureus is not only hazardous to the patient but
may also play an important role in the field of
public health. Dispersion of S. aureus from inflamed
skin has been noted in the hospital wards (4, 6).
The incidence (939%) and density (7.5 * 10*/cm?)
of S. aureus were much higher in atopic lesions than
in psoriatic plagues (20%, incidence and 3 - 10%cm?
density (1). While S. aureus was the major organism
in the atopic lesions, coagulase-negative staphylo-
cocci were the predominant bacteria in psoriatic
plaques. The nasal carriage of S. aureus in psoriatics
was comparable to that of the normal population.
Lipophilic diphtheroids are part of the normal
skin flora. No lipophilic diphtheroids were detected
in the lesions of atopics, and even on the un-

Table V. Phage types of S. aureus

Group Phage types ((%)
I 13
11 0
11 38
v 0
Not typable 38
Not alloted (94,96) 12

2802813
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inflamed skin their occurrence was minimal. The
scarcity of lipophilic diphtheroids had also been noted
in the psoriatic plagues (4% incidence) (1),

The finding that many strains of S. aureus (389%,)
colonizing the dermatitic skin belonged to group 3
was unexpected, since most staphylococci implicated
in hospital epidemics in the 1950s and 1960s be-
longed to group 1. It is perhaps biologically fortu-
nate for these patients that they have been colonized
by group 3 and nontypable strains. Toxic epidermal
necrolysis, bullous impetigo and recurrent furuncu-
losis are most frequently caused by other than
group 3 strains of S. aureus. The type 71 strain
(group 2) has been associated with impetigo and
toxic epidermal necrolysis. Whether colonization of
S. aureus belonging to group 3 and non-typable
groups was due to patient’s lack of contact with the
organism or an ecological preference over other
strains of S. awreus is not known.
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DISCUSSION

Jones (Atlanta). Q: Is there any evidence that any compo-
nents of the staphylococci which are on the skin are pene-
trating the epidermis?

A: We don't know because we did not do any sections.

Hanifin {Portland). Q. There is a peculiar reversal of the
ratio between Staphvilococcus aureus and lipophilic diphthe-
roids in atopic dermatitis. Could there be any relationship
between this reversal?

A: We have seen the same in other conditions too. Lipophilic
diphtheroids disappear first if topical antibacterials are put
on the skin. These bacteria are extremely sensitive to harsh
enviroments.
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ADRENOCEPTOR BINDING STUDIES WITH
[*HIDIHYDROALPRENOLOL AND [*H]DIHYDROERGOCRYPTINE
ON MEMBRANES OF LYMPHOCYTES FROM PATIENTS
WITH ATOPIC DISEASE

A. Szentivanyi, O. Heim, P. Schultze and J. Szentivanyi

Department of Pharmacology and Therapeutics, Department of Internal Medicine,
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Abstract. Using [PH]dihydroalprenolol (DHA) and [*H]di-
hydroergocryptine (DHE), that is specific radioligands for
the measurement of fi- and z-adrenoceptors, respectively,
binding studies were performed on membranes of lympho-
cytes from patients with atopic dermatitis, patients with non-
atopic skin diseases, and normal individuals. A shift in the
numbers of receptors from f to « was found in the lvmpho-
cytic membranes from patients with atopic dermatitis but not
in the other 2 groups. That this shift cannot be due to possible
variations in the proportion of lvmphocyte subpopulations
was demonstrated by the lack of difference in - and (-
receptor numbers between B and T lymphocytes, indicating
that the adrenoceptor shift is intrinsic to the disease-state
itself. Taken together with similar findings in lung tissue
and lymphocytes from patients with reversible obstructive
airways disease (asthma) the observations suggest that the
constitutional basis of atopy may lie in an inherited or
acquired adrenergic abnormality caused by a shift in avail-
able receptor numbers from fi- to z-adrenoceptors.

Key words: Adrenoceptor; [*H|dihydroalprenolol;
hydroergocryptine;  Binding;
Atopy

[*H]di-
Lymphocytes;

In the late sixties, the beta adrenergic theory of the
constitutional basis of atopy has reformulated the
original concept of atopy. In its first (1), and more
explicitly in its later expositions (2, 3), the theory,
although primarily designed for human asthma,
was stated to be also applicable to atopic dermatitis,
since patients with the latter disease have increased
serum IgE concentrations, a strong genetic predispo-
sition to asthma, and exhibit qualitatively and
quantitatively abnormal responses to pharmaco-
logical mediators or others stimuli as asthmatics do.

In the experimental analysis of the beta adrenergic
theory, both chronologically and in research strategy,
4 phases can be distinguished. In the wake of the
early presentations of the theory (1968-72), reduced
asthmatic responsiveness measured by systemic
parameters of f-adrenergic reactivity such as less

rise in blood sugar, free fatty acids, lactate, pyruvate,
pulse rate, urinary and plasma cyclic AMP levels
and reduced eosinopenic response to f-adrenergic
stimulation were found. In contrast, activities of
adenylate cyclase, cyclic AMP phosphodiesterase,
and cyclic AMP dependent protein kinase were found
to be normal (4-6) in skin biopsies from the affected
as well as normal-appearing areas of atopic derma-
titis. On the other hand, in the subsequent years of
1972-75, in support of the earlier systemic findings
in asthma, the same pattern of reduced f-reactivity
was demonstrated in in vitro preparations of isolated
cells derived from asthmatic individuals.
studies, leukocytes and lymphocytes from asthmatic
donors exhibited a reduced cyclic AMP response
to beta adrenergic agents, but a completely intact
response to other mediators suggesting that the bio-
chemical defect is specifically beta adrenergic, and
may in fact be at the level of the f-adrenoceptors.
However, in the third phase of the experimental
analysis of the theory (1975-77), it was shown that
manifestations of [f-adrenergic subsensitivity in
asthma can be simulated, at least in part, in non-
asthmatic normal individuals by pretreatment with
adrenergic medication. These findings raised the
question whether the adrenergic abnormalities seen
in asthma may not be due to the disease itself, but
rather to medication taken by asthmatic patients.

In the subsequent years (1977-79), however, beta
adrenergic subsensitivity was found to be demon-
strable also without concurrent medication, long
after medication has been discontinued, and in
lymphocytes derived from patients with atopic
dermatitis (7) that is in an atopic condition in which
adrenergic medication never has been involved. In
addition, recent observations in our laboratory (8)
provided conclusive evidence that pf-adrenergic

In such
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Table 1. Binding of PHIDHA and PHIDHE 10 [ym-
phocytic membranes from patients with atopic derma-
titis

Rcsults of binding studies with [*H]dihydroalprenolol (DHA)
and [(*H]dihydroergocryptine (DHE) to membranes of lym-
phocytes from normal controls. patients with nonatopic skin
discase (NASD), and patients with atopic dermatitis (AD),

at 11 nM DHA and 4 nM DHE concentrations using the
methodology described by ref. 12

Maximal binding

fmol;mg
Group (N) Ligand protein Ratio
Normal (70) [*HJDHA 64+4 5.3
[*HIDHE 12+5 -
NASD (10) [*HIDHA 58+38 53
[FHIDHE 11+3 :
AD (8) [*HIDHA 3646 05
[PH}JDHE 69+5 ’

subsensitivity must be regarded as a fundamental
characteristic of atopy. In these studies, lung
specimens obtained from patients with reversible
airways disease (asthma) were shown a reduced
capacity to synthesize cyclic AMP to p-adrenergic
stimulation. That this abnormality must have lied

Table 11. Binding of PHIDHA and PHIDHE w T

and B lvmphocytes [rom patients with atopic derma-
ritis

Results of binding studies with [PH]dihydroalprenolol (DHA)
and [*H]dihydroergocryptine (DHE) to mcmbrancs of B
and T lymphocytes from normal controls, patients with non-
atopic skin discase (NASD), and patients with atopic der-
maltitis (AD), at 11 nM DHA and 4 nM DHE concentra-
tions using the methodology described by ref. 12. Separation
of T and B cell-enriched lymphocyte subpopulations was
carried out by sclective removal of cells forming rosettes
with sheep red blood cells (T) or cells adhering to nylon wool
columns (B) from whole pcripheral lymphocyte populations.
Studies were carricd out on the non-rosetting {mostly B) or
non-adhering (mostly T) cells in each case according to
procedures described by refs. 13 and 14

Maximal binding
(fmol/mg protcin)

Group (N) Ligand Bcells R Tcells R
Normal (10) [PH]DHA 62+ 8 44 65+ 10 59
PHIDHE 14+ 6 1+ 4 =
NASD (10) FHIDHA 61+10 5 57+ 8 4.4
[FHIDHE 12+ 9 ~ 13+ 4
AD (8) [FHIDHA 30+ 2 0.4 32+ 3 0.5
[FHIDHE 694 7 65+ 5

at an early step of the biochemical sequence of
p-adrenergic activation was evidenced by (a) the
normal rates of phosphodiesterase-catalyzed cyclic
AMP and cyclic GMP breakdowns in the same
pulmonary specimens (9) and (b) by the marked shift
in the numbers of adrenoceptors from 2 to = both in
lung tissue as well as in membranes of lymphocytes
obtained from the same patients with reversible air-
ways obstruction (10).

Using the same radioligands, that is [*H]dihydrc-
alprenolol (DHA) and [*H]dihydroergocryptine
(DHE). for the measurement of - and =x-receptors,
respectively, the same shift from f- to x-receptors
was found in membranes of lymphocytes from
patients with atopic dermatitis, but not in lympho-
cytic membranes derived from patients with various
non-atopic skin diseases (Table [). That this lympho-
cytic adrenoceptor shift cannot be due to possible
variations in the proportion of lymphocyte sub-
populations was demonstrated by the lack of dif-
ference in % and f-receptor numbers between B
and T lymphocytes, indicating that the adrenoceptor
shift is intrinsic to the disease state itself (Tabic 11).
Furthermore, when saturation curves for the binding
of DHA and DHE to adrenergically desensitized
lymphocytic membranes from patients with asthma
or atopic dermatitis were performed, the numbers
of both adrenoceptors were quantitatively reduced,
but the original ratios between the 2 types of adreno-
ceptors were preserved indicating that adrenergic
desensitization is not the cause of the original
adrenergic abnormality in lymphocytes of atopic
individuals. Finally, pre-incubation of lymphocytes
from atopic donors with hydrocortisone was found
to restore the normal ratio between x- and fi-receptor
numbers (11).

These findings suggest that the constitutional basis
of atopy both in asthma and atopic dermatitis may lie
in an inherited or acquired (infection) adrenergic
abnormality caused by a shift in available receptor
numbers from §- to =z-receptors possibly by mecha-
nisms similar to those described for the phenomenon
of adrenoceptor interconversion (3).
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DISCUSSION

Zachariae (Aarhus). Q: Have you done any longitudinal
studies to investigate changes in the patients during longer or
shorter periods of their lives?

A: 1t is possible that the basic status could change with time,
especially when major hormonal changes take place in the
body such as puberty, pregnancy and climacterium, Thyroid
hormons, sexual hormons and insulin are able to shift the
momentary balance between alpha/beta receptors, also
triggering factors as e.g. viral infections may have a role
here.
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USE OF IN VITRO EPIDERMAL CELL CULTURES TO STUDY GROWTH
MECHANISMS IN HYPERPLASTIC SKIN DISORDERS

Cynthia L. Marcelo and John J. Voorhees

University of Michigan Medical School, Department of Dermatology, Ann Arbor, Michigan 48109, USA

Abstract. Both atopic dermalitis and psoriasis are prolifera-
tive skin disorders that are self-limited, show hereditary
tendencies and are postulated to result from changes in the
cyclic AMP-beta adrenergic system of the epidermis. Cyclic
nucleotides, polyamines, arachidonic acid and its metabolites,
and several drugs are associated with changes in the hyper-
proliferative epidermis. These biologically active compounds
have been shown to affect the in vitro function of both
neonatal and adult human primary culture systems. These
in vitre model systems can be used to study the growth
mechanisms of hyperplastic skin disorders.

Key words: Atopic dermatitis; Psoriasis; Cell model systems;
Cyclic nucleotides; Prostaglandins; Polyamines

Two benign proliferative skin disorders used for
biological studies are atopic dermatitis and psoriasis.
As reviewed by Voorhees & Duell (16), a defect in
beta receptor of atopic dermatitis has been postulated
as an important aberration in this disease, i.e., the
Szentivanyi beta-adrenergic theory of atopy, al-
though investigations to date using biopsy epidermal
tissues are still inconclusive (16). In psoriasis, a
similar cyclic AMP-adrenergic receptor abnormality
(5, 11, 17), along with changes in polyamine (13) and
arachidonic acid metabolism (3, 4) have been
demonstrated.

However, analyses of biopsy material can only
suggest hypotheses that postulate the individual role,
and the interplay of these factors and therapeutic
drugs in the disease state. The investigation of these
working hypotheses require isolated growing epi-
dermal cells. Both a neonatal mouse and adult hu-
man epidermal keratinocyte system have been de-
scribed and are presently being used in our labora-
tories to study epidermal cell function. We feel that
these and similar technologies are reliable tools to
study changes that may exist in the function of the
psoriatic and atopic epidermis. In this report we
will present some of the studies that have been done
and are in progress using these jn vitro systems.

METHODOLOGY

To prepare neonatal mouse primary cultures, the basal cells
are trypsinized from 50 to 60 neonatal mouse skins. The
basal cells are isolated from debris and any dermal fibro-
blasts using a discontinuous Ficoll gradient. Two to four
< 10% cells per cm?® are plated in medium 199+ 139, fetal
calf serum +antibiotics and grown at 31 to 32°C. The
cultures proliferate, form multilayers (up to 10-11) and
differentiate over a 4-5 week growth period. The exact
details are presented in Marcelo et al. (12).

To establish adult human keratinocyte cultures, two 1+ 3
cm epidermal strips are removed from normal volunteers by
use of a keratome. After trypsinization, approximately
1< 10% cells in MEM 107, calf serum -+ antibiotics are
plated per 16 mm collagen coated well. After 24 h, the
medium is changed to McCoy's 5A + 102, fetal calf serum +
4107 M L-serine. The adult human cells grow, stratify
and differentiate (at least, partially) at 37°C for up to 3 to
4 months. The details of this system are reported by Lui &
Karasek (7).

DISCUSSION

The effect of elevated intracellular cyclic AMP levels
on the neonatal mouse cultures has been extensively
investigated (8). Briefly, we have shown that 1) both
high, and moderate to low levels of cyclic AMP are
associated with enhanced cell proliferation, 2) cyclic
GMP (the other major biologically active cyclic
nucleotide) is apparently not involved in the cyclic
AMP stimulated growth, and 3) cyclic AMP enhanced
keratinocyte growth is associated with increased
specialization of the cultures.

Similar studies using the adult human epidermal
cell cultures indicate that adult cells are also stimu-
lated by increases in intracellular cyclic AMP levels
although there is a marked difference in the dose and
time response of the cultures (10). The most im-
portant aspects of these two investigations is the
demonstration of an effect for cyclic AMP in both
the neonatal and adult epidermis, thus suggesting
arole for cyclic AMP in the pathology of the psoriatic
and atopic epidermis.



As discussed, in psoriasis other mediators have
been implicated in the disease process. Both the
neonatal mouse and adult human systems are being
used to study the association between arachidonic
acid metabolites and epidermal cell growth. Ham-
marstrom et al. (4) report that the neonatal mouse
keratinocyte in culture produces HETE (hydroxyei-
cosatetraenoic acid), prostaglandin (PG) E, and
PGF,,, and that the epidermal hyperplastic agent
TPA (tetradecanoyl phorbol acetate) stimulates cell
production of PGE,. This response, i.e., increased
PGE, production, was prevented by the drugs tri-
amcinolone acetonide and indomethacin. Sadowski
(14), employing the same cultures, has similar
findings and, in addition, reports that calcium
ionophore A 23187 and retinoic acid also stimulated
PGE., production. Sadowski & Marcelo (15) have
reported PGE,, PGF,,, PGD, and PGA, produc-
tion by the adult human keratinocytes in culture
which was inhibited by indomethacin. Both these
cell systems possess arachidonic acid metabolic
systems that may be suitable models for studies of
keratinocyte growth regulation by these biologically
active compounds,

The diamine and polyamine system, i.e., the levels
of ornithine, putrescine, spermine and spermidine,
and the enzymes involved in their interconversion:
ornithine decarboxylase (ODC) and S-adenosyl-L-
methionine decarboxylase (SAMD) are augmented
in the hyperproliferative psoriatic epidermis (13).
By use of the neonatal mouse model system, the role
of the polyamines in epidermal cell proliferation (6)
and potential use of ODC inhibitors on epidermal
cell proliferation is being studied.

In addition, drugs that can be therapeutic in
hyperproliferative skin disorders (glucocorticoids;
retinoids (2)) are being studied using the in vifre
systems. Glucocorticoids have been demonstrated
inhibit the proliferation of both normal and hyper-
plastic primary neonatal mouse epidermal cell
cultures (9). Retinoid drugs may have both stimula-
tory and inhibitory responses (mouse and human)
concomitant with changes in epidermal cell differ-
entiation (1, 18).

CONCLUSION

Use of the primary neonatal mouse and adult human
keratinocyte culture systems is contributing to our
understanding of epidermal cell function, and of the
changes in these functions induced by normal cell
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modulators and several drugs. The results of these
studies can be applied to understanding the patho-
logies of the epidermal components of various
cutaneous disorders, i.e., psoriasis and atopic
dermatitis. However, the use of in vitro technology
to grow the diseased epidermis itself will be neces-
sary for a clear demonstration of the difference
between the normal and diseased epidermis.
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DISCUSSION

Saurat (Paris). Q: Is atopic dermatitis an epidermal defect?

A: I don’t know.
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p-adrenergic blockade in atopic dermatitis (AD):
evidence of an abnormality of T-lymphocyte -
receptors.

During the last few years many data have been
accumulated supporting the Szentivanyi thcory of
B-adrenergic blockade in atopic diseases. In particu-
lar it has been demonstrated that the responsiveness
to isoproterenol of keratinocytes and leukocytes
(evaluated as inhibition of DNA synthesis or as
concentration of cAMP) is depressed in AD.

It is also known that intracellular levels of cAMP
play a crucial role in the maturation and function of
lymphocytes. Therefore it may hypothesized that
T-cells of atopic patients undergo some disturbance
in the stages of their maturation; this might cxplain
the many recent reports of T-cell disfunction in AD.

We have presented evidence that T-cell differentia-
tion in AD is likely to be disturbed: the percentage
of lymphocytes forming rosettes with SRBC (E-
rosettes) is lower, whereas the percentage of lympho-
cytes forming rosettes with autologous erythrocytes

(H-rosettes) is higher then normal. It has been claim-
ed that H-rosetting is a property of relatively imma-
ture T-cells (so-called T, cells), while further matura-
tion to the more differentiated T. cells isaccompanicd
by loss of this property. Isoproterenol inhibits the
formation of H-rosettes, when added to lympho-
cytes of normal subjects, while it clearly fails to
affect the percentage of H-rosetting lymphocytes
from AD patients. These data suggest that the
p-blockade could be responsible for the defect in
the maturation of T cells. Moreover it has been
demonstrated that isoproterenol inhibits the proli-
feration of lymphocytes induced by PHA, due to the
increased concentration of cAMP.

We have shown that the percentage of inhibition
induced by isoproterenol is lower in AD patients;
the difference is statistically significant.

Propanolol antagonized the effect of isoprotercnol,
while PGE, produced the same effect in AD as in
controls.

These data suggest that the f-receptor blockade
affects the maturation. differentiation and function
of T cells.
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CHARACTERIZATION OF S-ADRENORECEPTORS ON INTACT CIRCULATING
LYMPHOCYTES FROM PATIENTS WITH ATOPIC DERMATITIS

R. Pochet,! G. Delespesse,” and J. De Maubeuge,?

Lnstitute of Interdisciplinary Research, School of Medicine, Free University of Brussels, Bd Waterloo 115, 1000 Brussels,
tDepr. of Immunclogy and *Dept. of Dermatology, Hopital St. Pierre, Rue Haure 322, 1000 Brussels, Belgium

Abstract. [***Ilhydroxy benzyl pindolol (HYP) was used in a
binding assay to compare the number and affinity of f-adren-
ergic receptors on circulating lymphocytes from 8 patients
with severe atopic dermatitis (AD) and 8 age-maiched
controls. The number of receptors per lymphocyte (Rp) found
in the atopic group (856 + 132) was not statistically different
from that of the controls (7T02+ 107). By contrast, the dissocia-
tion constant (Kpy) was significantly higher in patients with
AD (Kp=20.8+3.3 107" M) than in controls (K=
12.6+3.45 < 10— M), The results thus indicate that lympho-
cyte fl-adrenergic receptors from patients with AD have a
lower affinity for HYP than those of controls.

Key words: Atopic dermatitis; Peripheral
cytes; Beta-adrenoreceptors;
zyl pindolol

blood lympho-
[**1]hydroxyben-

Although the pathophysiology of atopic dermatitis
(AD) still remains uncertain, it is tempting to ex-
plain the combined cutaneous and immunological
defects seen in this disease by a single cellular altera-
tion. Several years ago, Szentivanyi proposed that
the primary defect in atopy lies in an impaired cellu-
lar response to fi-adrenergic agonists (26). Most of
the data related to this hypothesis were obtained in
pharmacological assays measuring either a metabolic,
a physiological or a cellular response to -adrenergic
agonists. At the lymphocyte level, the presence of
specific [l-adrenergic receptors has been demon-
strated in assays measuring either the synthesis of
cAMP or the activity of the enzyme adenylate
cyclase induced by various agonists in the presence
or absence of antagonists (25). Methodological
progress allowed the direct characterization of the
(-adrenergic receptor on lymphocytic crude mem-
brane preparations (27)—and even on intact living
cells such as glioma cells (23), muscle cells (16) and
human lymphocytes (20). In the present work we
have used [**I]hydroxybenzyl pindolol (HYP) to
determine the number and the affinity of beta recep-
tors present on peripheral blood lymphocytes (PBL)
from patients with AD,

MATERIAL AND METHOD

Patients

Eight patients with atopic dermatitis (AD) (6 women, 2 men)
were compared with 8 healthy subjects (I woman, 7 men).
The two groups were matched for age (mean: 28 years:
range: 19-50). All the patients included in this study suffered
from severe AD (more than 259 of body area involved
with pruritus, excoriation and eryvthema or lichenification).
The diagnosis of AD was based on the criteria proposed by
Hanifin and Lobitz (10): pruritus, typical flexural lichenifica-
tion and a chronic course.

The patients had elevated serum IgE levels (mean value:
765 Ul/ml)y as well as specific IgE antibodies 10 common
allergens. All these subjects had a past history of asthma or
allergic rhinitis. None had received systemic corticosteroids,
beta adrenergic drugs or other anti-asthmatic treatment
during the last 3 years.

The experiments were conducted in order to test simul-
taneously and under identical conditions equal numbers of
patients and controls.

Lymphocyte prepararions

The lymphocytes were isolated from heparinized blood by
Ficoll-Hypaque centrifugation, macrophages and poly-
morphonuclears were removed by iron-powder treatment.
The lymphocyte preparations contained less than 19
peroxidase-containing cells and almost no platelets. Viability
of the cells was higher than 95%.

Method

Binding experiments were performed exactly as described
previously (20). Briefly, 2-4 < 10% lymphoid cells were in-
cubated for 60 min at 30°C in Hanks’ Balanced Salt Solution
(supplemented with 5107 M phentolamine, 10 mM
MgCl, and 50 mM Tris, pH 7.4) with varying amounts of
[**51.hydroxybenzyl pindolol ((+) " I-HYP). After 60 min,
the mixture was diluted with 5 ml of 50 mM Tris HCl,
pH 7.4, containing 10 mM MgCl, and was immediately
filtered on a G F C Whatman fibreglass filter. The filter
was washed with 25 ml of the same buffer at 37°C, and
counted in a Packard gamma counter (efficiency 659). The
radioactivity bound in the presence of 1077 M cold HYP or
10" M (—) propranolol was considered as the “non-
specific binding™.

The specific binding to lymphocytes was defined as the
difference between the total and the non-specific binding.
The number of receptors and the dissociation constant (Kp)



Table 1. Receptors on peripheral blood lymphocytes
in patients with atopic dermatitis and in controls

Rp—number of ff-receptors per circulating lymphocyte in
normal subjects and in patients with atopic dermatitis;
K, = the dissociation constant for [**1-HY P binding. Mean
+S.E.M.

Patients Controls
N 8 8
Ry 856+ 132 702+ 107
Kp 20.8 =331 7 |01 12.6+3.45 - 1071

** 1=6.23, p=0.01.

were calculated by using a Scatchard-plot calculated from
the saturation curve. All measurements were done at equili-
brium, which is reached after 30 min incubation and is
stable for at least 90 min (20). Previous studies (20) have
shown that under these experimental conditions, the lympho-
cyte binding sites displayed the saturability and stereospeci-
ficity expected of true beta adrenergic receptors. The dis-
placements observed with three agonists (isoproterenol, epi-
nephrine, norepinephrine) further showed an order of potency
compatible with a beta-2-type of receptor.

RESULTS

As shown in Table I, peripheral blood lymphocytes
from normal subjects displayed 702 + 107 receptors
per cell with a Ky of 12.6+3.4 <107 M. In the
atopic group, the number of receptors per lympho-
cyte was comparable (856 +132) whereas the K,
was significantly higher (20.8 +3.3 <107 M; p-
0.01).

DISCUSSION

Logsdon et al. (12), Parker & Smith (18) and
Alston (1) reported that lymphocytes from asthmatic
patients had a selective, depressed response to beta
adrenergic agonists. The interpretation of their
findings is difficult, because most of the patients were
under sympathicomimetic treatment, which is known
to depress the leukocyte response to adrenergic
agents (5, 16). Parker & Eisen (17), working on
patients with AD who were not receiving broncho-
dilator therapy, have shown that maximum concen-
tration of isoproterenol increased cAMP concentra-
tions five-fold in leukocytes of normal subjects, but
only two-fold in leukocytes from AD patients.
Similar findings have been made by Reed (21). In
the present study, we compared the number and the
affinity of beta adrenergic receptors on intact circu-
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lating lymphocytes from patients with AD and from
healthy controls of same age.

We found that PBL from healthy voung adults
display 700 receptors per cell: these results are very
close to those of Sano (22) and to our earlier findings
in intact tonsil lymphocytes (20). The data clearly
show that the p-receptors on lymphocytes from
patients with severe AD are not reduced in number
but have a significantly lower affinity for ['**IJHYP.
A direct conclusion from these results would be
that the aforementioned findings of Parker and
Eisen (17) and Reed (21) cannot be explained by a
reduction in the number of leukocyte adrenorecep-
tors. A first objection to this interpretation could be
that the patient’s lymphocytes contain abnormal
proportions of B and T cells (8, 13, 2, 14, 3, 4, 11).
This argument would be particularly relevant in the
light of our recent findings that T lymphocytes have
many lower beta receptors than B lymphocytes (20).
However, we (6) and others (9) could not find any
reduction in the T cell content of PBL from patients
with AD. A second possibility to be considered is
the influence of topical corticosteroid treatment on
the beta receptors. Indeed, all the patients included
in this study had been treated for several days with
two applications per day of corticosteroid ointments
on more than 257%, of the body surface. The absorp-
tion of steroid hormone is certainly not negligible
under such clinical conditions. The possibility that
this treatment might interfere with the number of
beta receptors is strongly suggested by recent in vitro
and in vivo findings that hydrocortisone induces the
synthesis of new beta receptors (7, 135) without
altering the K.

Thus it is still possible that untreated atopic pa-
tients have a reduced number of lymphocyte beta
receptors and that this anomaly is corrected by local
corticosteroid treatment,

Our findings of a significant difference in the
Ky for ["®IJHYP between atopics and controls
cannot be explained by either an eventual decrease
in T cell number or the use of topical steroids.
Indeed peripheral T and B lymphocytes do not differ
in their Ky for [***I]JHYP (20) and hydrocortisone
has no effect on this parameter (7, 15).

The present results showing a normal number
but a reduced affinity of [i-receptors in lymphocytes
from atopic patients should be compared with those
of Singh et al. (24). These authors, working on the
maturation of mice thymocytes, observed a pro-
gressive reduction during the maturation process of
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the thymocyte cAMP synthesis in response to iso-
proterenol. This could not be accounted for by a
modification in the number of receptors but was
paralleled by a progressive reduction in the affinity
for [*HJalprenolol, used to label the receptor sites,

We suggest on the basis of our findings in this
study that there is a qualitative anomaly of the
f-receptors in the lymphocytes from atopic patients,
although we cannot exclude the possibility of a
quantitative defect. Further experiments are neces-
sary before a definite conclusion can be reached.
For example, the K of various agonists should be
compared in displacement experiments on cells from
atopics and controls. Another basic question to be
answered is the conceivable effect of the inflamma-
tory mediators released in the patients on the func-
tion and expression of j-receptors.
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DISCUSSION

Dobson (Buffalo). Q: Are the changes in lymphocytes
secondary to the disease or do they represent the primary
change?

A: The changes in atopic dermatitis are very similar to the
changes that have been found in the lymphocytes in psoriasis,
and where there seems to be a clear relationship between
the severity of the disease and the impairment of the
lymphocytes functions. The suggestion has been made that



the changes in lymphocytes arc therefore secondary to the
inflammatory discase. rather than the primary cause. We
studied patients in a very mild phase and an active phasc
and found no differences between the two groups. We have
followed up the paticnts for onc year and cxamined them in
different phases of activity of their dermatitis and there are
no differences in the data with regard to isoproterenol
response and PHA responsiveness. Family studies should be
performed to invesugate if this defect is genctic, or due to
inflammation.

Stranncgdrd (Gothenburg): We have some data regarding the
primary or sccondary nature of the lymphocyte aberrations
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seen in atopics. A prospective study on newborn infants has
been performed and a significantly lower number of T-
lymphocytes was found in one-month-old children with atopic
parents as compared with newborns with nonatopic parents.
This argues strongly for the primary nature of the lvmpho-
cyte deficiency in atopy.

Voorhees (Ann Arbor): The basic question is not whether
the defect is primary or secondary, but whether it is im-
portant or not. Most common diseases arc an interaction
of multiple genes with their environments and a way of
approaching this on the molecular level is really’ not available
in modern scicnce at the moment.



Acta Dermatovener (Stockholm) Suppl. 92: 30-32, 1980

SMALL VESSEL REACTIVITY IN ATOPIC DERMATITIS
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Abstract. The vascular reaction following local application
of thurfyl nicotinate and i.d. injection of 10~* mg metacho-
line were studied. Temporal variations in response and
multiple patterns were found. Erythematous skin (increased
amount of blood in the subpapillary venous plexus) always
corresponded to arteriolar dilation, but in blanched skin an
arteriolar fluctuation between dilatation and constriction
could easily be followed. A stronger tendency to vaso-
constriction was recorded in involved vis-d-vis uninvolved
skin.

Key wards: Vascular reactivity: Reflectometry: Photoelectric
plethysmography

Several authors have investigated and described
altered vascular responses to acetylcholine and
nicotinic acid esters, especially thurfyl nicotinate in
atopic dermatitis (1, 2, 3, 4, 5). In almost all instances
the reactions were evaluated visually and the delayed
blanch response was generally interpreted as a ten-
dency to vasoconstriction. It was not until 1969
when Ramsay (6) performed objective measure-
ments by means of plethysmography that this
theory was challenged.

In the present study we have performed continuous
reflectometric measurements of the state of the sub-
papillar venous plexus, while the arteriolar response
was evaluated plethysmographically.

MATERIAL AND METHODS

Twenty patients of both sexes aged 11 to 30 years and
suffering from atopic dermatitis, were studied. Only those
who had not been treated with fluorinated steroid creams
were admitted.

Reflectomerry, Changes in skin colour on the volar aspect
of the forearms were registered by photoelectric reflection
meter (Photowolt 670). Preliminary, comparative measure-
ments by this method have proven a high degree of reproduci-
bility, superior to visual evaluation. The skin colour as
measured by reflectometry depends on the amount and
distribution of pigment, the colour of the surface layers of
the epidermis, and filling of the subpapillary venous plexus.
Only the latter is of significance in comparative short meas-
urements, An increased reflection on the photometer is

produced by a blanching which is a sign of decreased blood
flow in the subpapillary venous plexus. The red tinge is
caused by a dilatation of these vessels and lower values are
registrated reflectometrically.

Photoeleciric plethysmography. This is actually a pulse
meter which measures the pulsating arteriolar blood flow
(7). An incressed pulse amplitude corresponds to an
ateriolar dilatation in the dermis, and vice versa. Fig. |
represents a schematic drawing of the two instruments.
Reflectometric and plethysmographic registrations were
performed on uninvolved and involved skin of the forearms.
Metacholine (acetyl-beta-methylcholine) 1072 mg in 0.1 ml}
of physiologic saline. was injected intradermally in one arm.
Thurfyl nicotinate (Trafuril® ointment 5°) was gently
rubbed into a measured area of the contralateral arm for
30 sec and wiped off with alcohol on cotton. Registrations
with both methods were repeatedly performed for 30-60 min.

RESULTS

The findings are illustrated in Table 1.

Uninvolved skin. With reflectometry, varying data
were recorded: 8 out of 14 patients showed either
increased (5 patients) or almost unchanged (3 pati-
ents) values following thurfyl nicotinate application.
These patients with delayed blanch or visually un-
changed (pale) skin, represent the paradoxical reac-
tion characteristic of atopic dermatitis. Increased
pulsation, i.e. arteriolar vasodilatation, was observed
in 13 of the 14 patients. In one patient the pulse
amplitude varied. but with a tendency to increased
values after 15 minutes.

Involved skin. A higher reflection percentage oc-
curred in 4 out of 6 patients following application
of thurfyl nicotinate and in 3 patients following
methacholine injections. This corresponded to a
visually observed blanching. In the other cases
varying degrees of erythema and decreased amounts
of reflection were noted. In 3 out of 6 patients a
clear decrease in pulsations (arteriolar vasoconstric-
tion) occurred following thurfyl nicotinate and
methacholine. In the others the pulse amplitudes were
either unchanged or alternatingly decreased or in-
creased.
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The usual cutancous reactions in normal persons to
thurfyl nicotinate and metacholine are dilatation of
the pulsating arterioles in the dermis and of all the
other vessels governing the colour of the skin, in
particular the subpapillary venous plexus. In the
present study some patients reacted in both involved
and uninvolved skin of the forearms, as do normals.
But particularly in involved skin a variability of
vascular changes was observed by both methods.
This lability of vascular tonus or dynamic course of
the reaction might be dependent upon the skin area
studied (regional variations in vascular pattein)
and the degree of inflammation in this arca.

Although the reactions to thurltyl nicotinate and
methacholine differed in a few patients, the simi-
larity in vascular pattern points to some common
or related vasoactive substances, although different
mechanisms have been suggested (2).

Our results differ somewhat from those obtained
by Ramsay (6) (see Table I) and indicate a more
fluctuating vascular reaction, in particular of the
deeper vessels. It seems important to distinguish

superficial vascular patterns, as they may react quite
differently. This phenomenon is quite typical in
urticarial wheals where the oedema can compress
the superficial vessels, giving rise to blue, red, or
white areas. But despite these colour changes there
is considerable vasodilatation of the deceper dermal
vessels (personal observations). This vasodilation
in urticaria is far more prominent than in atopic
dermatitis.

Altered vascular reactions to methacholine and
nicotinic acid esters have recently also been de-
scribed in dermatitic changes of allergic contact
type (8). This report suggests that the abnormal
vascular reactions in atopic dermatitis are sec-
ondary phenomena. Further studies are needed to
elucidate this problem.
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Table [. Results of present study and of Ramsay (6) on paradox vascular reaction in atopic dermatitis

Uninvoleed skin

Trafuril 8/14: blanching/increased pulsation
(1-15 min)

Involved skin

Trafuril 3/6:  blanching/decrcased pulsation
(1-15 min) 1/6:  blanching/incrcased pulsation
Mecthacholine 1/6:  blanchingjunchanged pulsation®
(5-25 min) 3/6:  blanching/decrecased pulsation®
Ramsay (6) 7/8: blanching/increased pulsation
White 2/7: blanching/decreased pulsation
dermographism 5/7: blanching/unchanged-siightly

increased pulsation

6/14 (as normals): redness/increased pulsation

2/6 (as normals): redness/increased pulsation®

2/6 (as normals): redness/increased pulsation®

% Somewhat varying valucs.
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DISCUSSION

Soter (Boston), Q: Were morphologic studies done to look
at the state of vessels?

A+ No such investigations were performed.

Voorhees (Ann Arbor). Q: Are there any differences between
patients with and without cold fingers, by these methads?

A: By pulse plethysmography, earlier data on depressed
temperature/blood flow could not be confirmed, though
these data are preliminary, and | would be glad if you have
found differences in your laboratory.

Soter (Boston). Q: Have you looked at variations on the
same subjects?

A: Yes, the same patients may not react every time in the
same manner. Instead of vasodilatation/constriction, lability
of vessels may be stressed.
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COMPUTER ANALYSIS OF NOCTURNAL SCRATCH
IN ATOPIC DERMATITIS
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Abstract. Scratch behavior was monitored with a paper strain
gauge attached to the dorsum of the hand and an amplifier.
The all-night recording was subsequently analysed every
60 scc with a spccially devised computer system and the
duration of scratching and the time(s) of its occurrence were
printed out. This technique was applied in 10 patients with
moderate or scvere atopic dermatitis, S with gencralized
cczema and 5 non-itchy subjects. 1t was found that scratching
occurred in cluster(s) or in an isolated form in both itchy
and non-itchy subjects. Marked clusteringof scratch behaviour
was noted only in itchy subjects. No spccific difference was
observed in scratch patterns of atopic dermatitis vis-a-vis
generalized eczema. Total scratch time of the right and left
hands during the night ranged between approx. | and 5
thousand scc in itchy patients and between 1 and 5 hundred
sec in non-itchy subjects. The ratio of the total scratch
time to the re¢cording time in atopic dermaltitis did not
differ significantly from that in gencralized eczema. No
correfation was observed between the duration of scratch
and serum IgE icvel.

Key words: Scratch: Nocturnal scratch;
dermatitis: Computer analysis

Itching:  Atopic

It is widely accepted that atopic dermatitis (AD) is
a disease of itchiness, while scratching plays a
cardinal role in the formation of characteristic skin
lesions. However, itching occurs in many other skin
diseases and the specific role played by scratching
in the pathogenesis of AD has not been clarified.
A previous study (1) revealed that scratch occurred in
all stages of slecp (awake, 1, 2, 3, 4 and REM)
without apparent difference between AD and the
other itchy skin diseases.
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Fig. 1. Digitally signalled scratch waveforms and the defini-
tion of scratch (scc text).
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To facilitate the investigation of nocturnal scratch-
ing. we have developed a computer analysis system
with which the all-night recording can be analysed
relatively quickly. This was applied to AD, in com-
parison with generalized eczema (EZ) and non-itchy
controls (CR).

SUBJECTS AND METHODS
Subjects
Threc groups were studied (Table [):

1. Atopic dermatitis (AD). 10 Paticnts with persistent AD
of adult type, all of whom had widespread skin lesions and
who complained of moderate or scvere itching.

1. Generalized eczema (EZ). Five patients with EZ of vary-
ing type and duration who complained of moderate or
severe itching,

111. Non-itchy control (CR). Five non-itchy subjects
including 2 normals and 3 patients with various diseascs.

All-night scratch recording

Patients were usually admitted to the hospital on the day of
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Fig. 2. Distribution of ¢, TST («a) und °%TSAT (h) in atopic
dermatitis (AD), generalized cczema (EZ) and non-itchy
control (CR). ;_1 indicates mean and + 1 standard deviation.
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Table 1. List of data

For abbreviations see text

Record-
ing TST

Patient time {(R+1L) % TSAT ay
Group no, sex, age (min) (sec) TST (min) TSAT
Atopic dermatitis 1 F 43 560 5435 (16.2) 173 (30.9)
2M29 546 4097 (12.5) 200 (36.6)
3F 16 521 2842 (9.1) 199 (38.2)
4F 26 457 1954 (7.1) 173 (37.9)
5 M 26 547 2159 (6.6) 113 (20.7)
6 F 20 542 2121 (6.5) 90 (16.6)
7M 22 560 I 811 (5.4) 105 (18.8)
8 M 44 560 1733 (5.2) 103 (18.4)
9 M 15 519 1 242 (4.0) 103 (19.8)
10 F 47 560 1054 (3.1) 83 (14.8)
Generalized eczema 11 M 84 560 5091 (15.2) 267 (47.7)
12 M 54 546 3915 (12.0) 162 (29.7)
13F 45 560 3498 (10.4) 126 (22.5)
14 M 47 418 2467 (9.8) 123 (29.4)
15 M 28 560 21359 (7.0) 116 (20.7)
Non-itchy control 16 M 20 493 519 (1.8) 38 (7.7)
17 M 37 485 500 (1.7) 48 (9.9)
I8 F 36 435 452 (1.7) 28 (6.4)
19 M 19 503 345 (1.1) 34 (6.8)
20 M 48 540 146 (0.5) 21 (3.9)

the test. A paper strain gauge was attached to the dorsum of
the each hand by means of adhesive tape. This was connected
to an amplifier (Nihonkoden RP5) and then to a data re-
corder (SONY UFR61430). Feasibility of the system was
checked by a test scratch movement visualized on a display
monitor. Recording was started between 9 and 10 pm and
was finished around 6 am in the standard test.

Computer analysis

The record was analysed on a Digital Equipment Corp.
PDP 11/40 computer with 28 KW of core memory, a
magnetic disk (2.4 MW), a graphic display and an analog-
to-digital conversion unit. The system was designed so that
it can be operated at 16 times real time, making it possible to
process a 9 hr scratch record in about 50 min. The analogous
signal was filtered through the 1-5 Hz band pass filter and
then converted to the digital form at an effective sampling
rate of 20 Hz/channel and the sampled data were stored on a
magnetic disk. The digital signal was processed every 60 sec
and the analysis was made by the zero-crossing method
combined with the amplitude and period criteria. The
scratch was defined as the waveforms between 1 and 3 Hz
with the amplitude exceeding a certain threshold level and
with the duration greater than 2 sec. An interruption of less
than 3 sec in between two scratches was counted as a con-
tinuous scratch (Fig. 1).

RESULTS

Difference between Ist and 2nd night

Six subjects (4 AD, 1 EZ and 1 CR) were tested on
two nights and %, total scratch times (see below)

for the two nights were compared in each indi-
vidual. An appreciable decrease was noted in 2 AD
and 1 EZ and a marked increase in 1 AD on the
second night. Almost identical results were obtained
in 1 AD and 1 CR. All data described in this paper

are those for the Ist night, except for a few
examples.

% Toral scratch time (%, TST)

The duration of scratching throughout the night was
summed for each hand and addition of the two
hand records gave the total scratch time (TST). This
was believed to indicate active scratching during the
night. TST was divided by the recording time(RT)
to give the %TST (Table I). °,TST was compared
between disease groups but the difference in the
means was not significant for AD vs. EZ, while it
was highly significant (p =0.001, r-test) for AD and
EZ vs. CR (Fig. 2a).

9, Toral scratch-associated time (%, TSAT)

The minute in the record in which scratch occurred
in either or both hands was summed up to give the
total scratch-associated time (TSAT). This was
divided by RT to obtain %, TSAT which is thought
to indicate the relative ratio of time occupied by
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scratching (Table I). The difference in the means of
9% TSAT was not significant for AD vs. EZ, while it
was highly significant (p =0.001, t-test) for AD and
EZ vs. CR (Fig. 2b).

Relation of scratch to serum IgE

9%TST and 9% TSAT were compared with the log
value of serum IgE in each AD individual. In 7 of
10 patients, IgE was estimated within a month of
the test. As shown in Fig. 3a & b, no correlation was
noted in either test.

Graphic display of scratch

The time occupied by scratching in every 60 sec
was printed out on the ordinate (1 sec=1 point)

and the time of its occurrence on the abscissa. Two
examples (AD no. 4 and CR no. 17) are shown in
Fig. 4a & b. As seen in the figures, scratch occurred
sometimes in a cluster and sometimes in isolated
form. A cluster usually ranged over a few or several
min. This may be called a small cluster. However,
large clusters ranging over 20, 40 or even more than
60 min could also be observed. The large cluster
was comprised of small clusters and isolated
scratches. It appeared in more or less all itchy pati-
ents (AD and EZ), usually several times or occasio-
nally during the night. In some it appeared in the
early stages of the record and in others in the late
stages. Scratches of the right and left hands often



30 T. Aoki et al.

d

Fig. 4. Graphic display of
nocturnal scratch. (@) Atopic

occurred at nearly thc samc time but alternative
scratches were also noted on occasions.

There seemed to be no specific difference in the
scratch patterns of AD and EZ.

A not insignificant amount of scratch was noted
in CR. Most scratches were isolated sporadic ones,
but a few small clusters were sometimes observed.
The large cluster did not appcar in any of the CR
subjects.

DISCUSSION

Rescarch into nocturnal scratching has not been
an easy task. Savin et al. (1) initiated studies into
nocturnal scratching in AD by all-night recording
on paper and painstaking reading. Felix & Shuster

dermatitis {no. 4}, (&) non-itchy
control (no. 17). Ordinate;
time occupicd by scratching in
every 60 sec (1 sec= 1| point).
upward, right hand and down-
ward, left hand from the
horizontal line of the middle.
Abscissa: time flow from left
to right (1 div=1h).

e

(2) devised simple methods to estimate scratching
during the night and applied them to the evaluation
of the response to treatment. The computer analysis
system described in this paper constitutes a reliable
and quick method for the analysis of nocturnal
scratch.

Graphic display disclosed that nocturnal scratch-
ing appeared in a cluster or in an isolated sporadic
form in both itchy and non-itchy subjects. In very
itchy patients, scratch formed several or a few large
clusters, each of which lasted for 20, 40 or cven
more than 60 min. Since the human sleep cycle is
approximately 100 min in length, rcpeated sevcral
times a night, large scratch clusters may be related
to certain stages of sleep. Research into this subject
is now in progress in our laboratories (3).



Patients with AD scratch much more during the
night than during the daytime. This may be attribut-
able to the increased body temperature or to the
absence of distraction by daily activities (4). The
relation of scratching to various physiological func-
tions of the body is a subject of interest that will be
clucidated in future investigations.

Many dermatologists believe that the skin lesions
of AD are induced by scratching and we are inclined
10 accept as a matter of course that patients with AD
scratch more often than those with the other types of
eczema. This is symbolized by the general mention
that polished nails are characteristic of AD. How-
ever, our results indicate that this does not seem
to be true. The aggravating effect of scratch is a
general phenomenon seen in various kinds of
dermatitis and excema. It seems, therefore, that
what is resposible for the formation of characteristic
skin lesions in AD is not the scratching itself, but
probably the preceding inflammation which renders
the skin hyperresponsive 10 scratching in a specific
way.
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DISCUSSION

Hanifin (Portland). Q: The data you presented referred to
quantitative changes and I wonder if you have any informa-
tion with regard to qualitative changes, and when the patients
come in the hospital there is a miraculous resolution of the
disease. Have you been able to follow these patients over a
period of time in hospital and sce if the itching continues?

A: With this method | cannot estimate any kind of quantita-
tive character of itching. That must be studied scparately
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ITCH AND IgE IN ATOPIC DERMATITIS

Georg Rajka

Department of Dermatology, Rikshospitalet, Oslo, Norway

Abstract. 1t was found that a correlation exists between the
values of IgE in the scrum and the duration of ¢xperimental
itch clicited by trypsin in 20 patients with atopic dermatitis.

Key words: Experimental itching; Trypsin; IgE

The aim of the study was to investigate whether
there is a correlation between itch and high IgE
levels, since elevated serum/IgE was found in the
majority of common dermatitides (1). In addition,
it was assumed that persistent scratching can lead
to a rise in the IgE level.

MATERIAL AND METHODS

20 adult atopic dermatitis patients with severe skin
lesions were investigated. Determination of IgE in
serum was performed by the usual PRIST method.
Intensity of itch was determined by the duration
of itch after intracutaneous injection of 0.1 ml
trypsin 1:10000 in the uninvolved skin of the
arms (2).
RESULTS

According to Fig. | a positive or negative correla-
tion existed between the level of IgE and the degree
of experimental itch in atopic dermatitis patients,

0000 000000
00
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000000
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TRYPSIN-ITCH
Fig. 1. Correlation between experimental itch and IgE.

Open circles denotes patients with atopic dermatitis.

DISCUSSION

Experimental itch shows a fairly good correlation
to clinical itching (2). According to the results, there
is a parallel between high IgE levels and the main
symptom of the disease, i.c. severe itch, in atopic
dermatitis patients. It is not known whether there is
a causal correlationship between IgE and itch, but
presumably these two parameters of the disease
merely reflect the severity andfor extent of the
atopic dermatitis.
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DISCUSSION

Barnetson (Edinburgh). Q: Most patients with severe atopic
eczema tend to have the highest IgE concentrations. But the
concentrations remains pretty constant, whether they be in
exacerbation or remission. This, | think, spcaks against the
thesis of corrclation between itch and IgE.

A: My personal view is that IgE levels are not so constant,
but this point was not investigated here.

Zachariae (Aarhus). Q. How does medication influence your
assay?

A: The patients were not given medication during the study.
Voorhees (Ann Arbor). Q. Would it be feasible to inject
IgE into normal individuals and atopic dermatitis patients

to sce if the injection of IgE might precipitate itching.

A: Many circumstances may affect such an cxperimental
design.

Atherton (London). Q. How much are the levels of IgE
influenced by the presence of other atopic discases, particu-
larly respiratory atopy?

A: The paticnts were pure atopic dermatitis subjects.



Q: In Italy we have an epidemic of helminthiasis in voung
children with atopic dermatitis. Is there any evidence of the
same here in Scandinavia?

A: No helminthiasis was found in this material.

Aly (San Francisco). Q: In atopic dermatitis there is a large
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population of staphylococci and they are responsible for prod-
ucing toxins and metabolites which can be itchy. In the

literature there are indications that when the S. awreus
population is reduced, itch is reduced.

A: I agree.
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EXPERIMENTAL ITCH AS A DIAGNOSTIC METHOD

K. Harnack

Department of Dermarology, Charité, Humboldt University, Berlin, DDR

Abstract. Experimental trypsin itch was investigated in 100
patients with atopic dermatitis and in 115 controls. The
duration of itch exceeded 2 minutes in 62.8%, for involved
skin and in 379 for uninvolved skin of atopic dermatitis
patients, which are significantly higher percentages than
in controls. The longer itch duration is not a specific feature
of atopic dermatitis, however,

In numerous publications, Rajka has described the
experimental itch duration method of intracutaneous
application of trypsin in patients suffering from
atopic dermatitis (AD) and other dermatoses. He
found that the significantly longer itch duration in
AD patients is a characteristic but not a specific
feature.

The diagnosis “atopic dermatitis™ is established in
most of the cases according to the following criteria:
personal and family history, clinical course, the
sometimes elevated serum IgE level, white dermo-
graphism and the delayed blanch from cholinergic
agents. It is certainly known that are some other
kinds of eczema with clinical features similar to
AD, but caused by different agents, such as contact
and inhalative allergens. In our experience there are
sometimes also types of chronic polymorphous light
eruption in children with clinical features of AD.
In this regard we have tried to differentiate those
cases with AD-like feature by means of the lympho-
cyte transformation test and epi- and intra-
cutaneous testing.

The itch duration determination method follow-
ing intracutaneous application of trypsin, as de-
scribed by Rajka appeared to us suitable as a
complementary parameter in the differential dia-
gnosis of borderline cases particularly between AD
and other eczemas. To these one should also add the
dyshidrotic types of AD which are localized on
the hands.

PATIENTS AND METHODS

A group of 100 patients suffering from AD were compared
with another group, of 115 subjects, 45 of them with various
eczemas including seborrhoeic dermatitis, chronic recurrent
urticaria, DLE, psoriasis vulgaris and candidiasis: 10 of
them with acute gonorrhoea, 35 of them with internal
diseases including malignant tumours and 25 healthy ones.

[ntracutaneous application of 0.03 ml Trypure Novo in a
concentration of 1:10000, was carried out on the right
forearm and 0.03 ml of normal saline as control on the left
forearm. The latent time, i.e. the lag between the injection
and the beginning of the itching, was in all cases 20-25 sec.
The itch duration in 46°, of the AD patients exceeded 2
minutes, while only 209 of controls had the same values.

The differences in scatter and Student’s r-test were both
significant. We found an itch duration of more than 2 min
on the involved skin in 62.89,, while on the uninvolved skin
in only 37% of the investigated AD patients. No statistical
difference between severity degrees 0 to 1V could be ob-
served.

The itch duration in the healthy volunteers was without
exception shorter than 2 min 10 sec and we therefore con-
sidered all values lower than that as normal. In this regard,
only 437 of the AD patients showed prolonged itch dura-
tion. Finally we compared the itch duration in AD with
other itchy skin diseases such as urticaria, various eczemas
including nummular dermatitis and lichen planus.

There was a predominance of control dermatosis
subjects among those with itch duration not exceed-
ing 3 min, whereas among those with itch exceeding
3 min, AD patients predominated.

RESULTS AND DISCUSSION

Of statistical significance and as could be indicated
according to our findings, an itch duration of more
than 2 min following intracutaneous trypsin applica-
tion speaks for but is not a specific feature of AD.
as 239 of the controls (particularly 7 out of 20
patients with eczemas including seborrhoeic derma-
titis) also showed the same itch duration. One could
conclude accordingly that the trypsin test is helpful



but not decisive in the differential diagnosis of atopic
dermatitis.

In order to strengthen our findings we proceeded
with the same investigation with Dr Stark before and
after a 6-weck climatic cure at the Baltic Sea
(Heiligendamm). During this period, an average

shortening of the itch duration of about one
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minute in 150 patients with AD could be observed.
The difference between initial and final values in
psoriasis vulgaris and eczema vis-a-vis the low initial
values was only about half. No patients received
medication. Thus, the trypsin test could also be
regarded as an objective method of measuring the
effect of climatic cure.
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THE SIGNIFICANCE OF MORGAN'S FOLD IN CHILDREN
WITH ATOPIC DERMATITIS

F. O. C. Meenan

The Children’s Hospital, Temple Street, Dublin L. lreland

Abstract. Among 40 children with atopic dermatitis between
1-4 vears 5 had Morgan's fold. whercas none among 40
controls. Among 60 children with atopic dermatitis with
an age average of 8 years 4 had this sign and in matched
control series 2 children.

Key words: Morgan's fold: Atopic dermatitis

In an age of ever increasing sophisticated laboratory
tests and a computer type approach to paticnts,
clinicians are more and more tempted to omit a
physical examination. Clinical observation has
become almost a lost art and many doctors allow
their diagnostic powers to atrophy. Over the years
many physical signs have been described as charac-
teristic of various discases. Some of these signs have
vanished without trace but others have stood the
test of time. It must be admitted that they cannot
overrule the objective result of a measurable labora-
tory test. Nevertheless they should not he forgotten
and the complete clinician, especially dermatologists,
should always be ready to practicc and sharpen
their powers of observation.

In 1948 according to Morgan, Charles C. Dennic
called the attention of his students and associates
to the sign which he had observed to be rather
pathognomic in most cases of allergy especially in
persons with a history of eczema, hay fever, and
asthma. This sign was a definite wrinkle just beneath
the margin of the lower lid of both eyes. It is
usually present at birth or shortly thereafter. It is
retained through life. Rajka in his monograph on
atopic dermatitis also draws attention to an infra-
orbital crease similar to that seen in mongolism.
He states that it can usually be observed in atopic
dermatitis; it may occur more frequently in certain
ethnic groups. Two modern text books also describe
the sign. Weinberg, Leider and Shapiro in their
illustrated textbook on paediatric dermatology
illustrate a child with atopic dermatitis with what
they describe as characteristic deep grooves in the

lower c¢ye lids. Moschella, Pillsbury, and Hurley in
their textbook on dermatology have also an illustra-
tion of a double fold under the eye which they state
illustrates Morgan's fold, Dennie's fold or Mon-
golian fold. Thus the sign has been varyingly
described as a wrinkle. crease, groove, and fold.

PATIENTS AND METHODS

It was decided to examine a series of children suffering from
atopic dermatitis to find out the prevalence of the sign.
Children between the age of 5 and 15 were examined. Thesc
children had a history of recurrent atopic dermatitis for a
couple of years. There were 60 children in this serics. 30
girls, and 30 boys. average age 8. At the same time a control
scries consisting of 60 children suffering from warts and
with no history of atopy were examined. There were 37
girls and 23 boys, average age 9.

It is inevitable that in the evaluation of a clinical sign
subjective impressions and bias must play an important part.
In a clinical sign that depends on the presence of folds of
skin and furrows. there must be gradations and variations.
On examination of the children it was quickly apparent that
some children showed rudimentary furrows and folds.
Therefore, the problem arosc as how marked had the furrows
and folds to be before being classified as a positive sign.

It was decided that only children who demonstrated a
definite double fold as illustrated in Moschella, Pillsbury,
and Hurley's textbook should be taken as positive.

Therc were four positive cases in the scries of atopic
dermatitis and two positive cascs in the control series. There
was no correlation between severity of dermatitis and the
presence of a definite wrinkle. There was also no history of
rubbing of the cyes. In the atopic series 2 of the positive
cases were boys and 2 werc girls, and in the control scries
the 2 positive cases were boys.

Next forty children between the ages of one and four years
with active atopic dermatitis were examined. In this series
there were 21 males and 19 females with an average age of
I year 8 months. A control series consisting of 40 children
between the ages of one and four years were also examined,
average age ! ycar 5 months. There werc 25 males and
15 females in the group. They were suffering from various
diseases but none had an atopic condition. There were 5
positive cases, 3 boys and 2 girls in the atopic series and none
in the control series.



RESULTS AND COMMENTS

It is not the purpose of this short communication to
present any definite results, the figures are too small
to come to any conclusion. Possibly cautious com-
ment may be made on some aspects. It is interesting
that the sign appears to be more prevalent in the
younger atopic age group. Indeed some further
cases examined but not included in this series con-
firm this trend. It poses the question of whether the
sign can disappear as the atopic child grows older.
Further follow up studies are necessary.

The purpose of this paper is rather to recall to
mind Morgan’s fold and to make a plea for retention
of our clinical expertise. Perhaps truth like beauty
is in the eye of the beholder, or in this case in the
eye of the patient.
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DISCUSSION

Vickers (Liverpool). Q: It takes 15-20 years for most of
Morgan's folds to disappear. Is it an abnormality in the
eyelid or is it eczema localised to this area producing this
double fold?

A: 1 never dared to take a biopsy. I agree with Dr Vickers.
I would not dream of taking a biopsy in any of these cases.
There is no correlation between the severity of the atopic
dermatitis and there is no definite history of rubbing of this
lesions, which is another possibility in keeping the fold
growing by rubbing. | think possibly that it is associated
with that rather rough pale skin which was characteristic of
the atopic condition,

Atherton (London): 1 never saw Morgan’s fold in any baby
at all who did not have eczema.
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NATURAL KILLER CELLS AND INTERFERON
PRODUCTION IN ATOPIC DERMATITIS

Inga-Lisa Strannegard and Orjan Strannegird

Department of Pediatrics and of Virology, University of Giteborg, Giteborg, Sweden

Abstract. Natural killer (NK) cells, eytotoxic for Burkitt
lymphoma cells, were found to be more active in atopic than
in non-atopic children. Upon stimulation of lymphocyte
cultures with Sendai virus, less interferon was produced by
cells from atopic than from non-atopic individuals. In-
creased NK activity and decreased interferon production
may both be consequences of a T lymphocyvte deficiency
which has been suggested to be causally related to atopic
disease.

Key words: Natural killer cells; Sendai virus; Interferon:
Atopic disease

Recently, evidence has accumulated that atopic
allergy is associated with a T lymphocyte deficiency
(reviewed in ref. 11). Although it has not been defi-
nitely excluded that this deficiency is secondary to
treatment or to manifestations of the disease, this
seems unlikely for two reasons; first, low T cell
counts and decreased lymphocyte responsiveness to
mitogens and antigens are obvious even in patients
without overt disease and without treatment (5) and
second, low T cell counts are present in babies of
atopic parents in early life, before atopic disease and
elevated levels of IgE develop (7).

The consequence of a T cell deficiency is certainly
dependent on the degree and quality of depression
of various T cell functions. In atopy there is some
evidence that suppressor T cell function is abnor-
mally low (10) and that suppressor cells regulating,
in particular, IgE synthesis are deficient (1). Thus one
of the consequences of the T cell deficiency may be
hyperproduction of IgE. However, the findings of
depressed delayed hypersensitivity reactions to
various antigens and the increased susceptibility of
atopics to severe infections with certain viral and
fungal agents (reviewed in ref. 2) certainly suggest
that several different T cell functions are disturbed
in atopy.

In the present paper we suggest two mechanisms
by which the cellular defect in atopy may lead to
disease. First, several immunological functions are

subject to regulation by suppressor cells. For in-
stance, the activity of cytotoxic, so-called natural
killer (NK) cells may possibly be regulated by sup-
pressor cells (9) and failing suppressor function
might therefore lead to hyperactivity of NK cells
and hence disease. Second, several kinds of im-
munocompetent cells appear to have the ability to
produce interferon (12). A faulty function of some
particular kind of lymphoid cell might therefore,
directly or indirectly, result in depression of inter-
feron (IF) production and hence to increased sus-
ceptibility to viral infections. In this paper we present
data on NK cell activity and IF production in child-
ren with atopic disease.

PATIENTS AND METHODS

Patients. Blood specimens were obtained from children with
asthma, rhinoconjunctivitis and/or atopic dermatitis, who
visited the outpatient clinic at the Childrens Hospital,
Goteborg. To be included in the study the children had to
have positive skin tests and elevated serum levels of specific
and/or total IgE. Control specimens were obtained from
healthy children without history or signs of atopy.

Assay of natural killer cell activity. The target cells used
(Burkitt lymphoma cells of the PIHRI line) were labelled
with Cr® for 4 hours, then washed and placed in microtrays.
Lymphocytes, prepared by centrifugation in Metrizoate-
Ficoll, were then added to the target cells at a ratio of 25:1.
After 18 hours’ incubation at 37°C, aliquots of the
supernatants of the cultures were collected, and the radio-
activity determined in a gamma counter. Specific lysis was
calculated as:

cpm in test sample — cpm in medium control

cpm in totally lysed sample - cpm in medium control

Assay of interferon production. Metrizoate-Ficoll separated
lymphocytes were cultured in microtrays at a cell con-
centration of 1.5~ 10%ml. Sendai virus at a final con-
centration of 300 hemagglutinating units per ml was added
to the cultures. After incubation for 4 days the culture
supernatants were frozen and then titrated for IF content
essentially according to the method of Havell & Vilcek (3).
The cell used for titration were of bovine origin (MDBK cells)
and as challenge virus vesicular stomatitis virus was used,
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Fig. 1. Natural killer cell activity againts P3HR1 cells in
atopic and non-atopic children. Studies performed on 17
atopic (mean age 11.7) years and 16 non-atopic (mcan age
12.2 years) 9-17-ycar-old children. Effector:target cell ratio
was 25:1. Horizontal bars indicate median values. The dif-
ference between the two groups is statistically significant
(Wilcoxon test, p<0.01).

The titres obtained were calibrated against an international
reference |F preparation.

RESULTS

Natural killer cell activity. The NK activity against
P3HR1 cells was tested in S1 1-17-year-old children
(19 controls and 32 with various atopic diseases).
There was no evident age dependency of the activity.
Thus the median activity (9% specific lysis) in the
group of atopic 1-8-ycar-old children was 10.29,
and the median activity in atopic 9-17-year-old
children 9.7 %. In the whole material NK cell activity
was significantly higher in atopic than in non-
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Fig. 2. Interferon production in lymphocyte cultures from

atopic and non-atopic children. Studies performed on 32
atopic (mean age 11.8 years) and 21 non-atopic (mcan age
12.3 years) 9-17-year old children. Interferon titers were
determined after 4 days of culture of Sendai virus-stimulated
lymphocytes. The difference between the two groups is statisti-
cally significant (Student’s s-test, p<0.01).
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atopic children (Wilcoxon test, p <0.01). The same
significant difference (p <0.01) was found when only
the age group 9-17 years (17 atopic and 16 non-
atopic children) was considered (Fig. 1). The number
of non-atopic children in the age group 1-8 years was
too small to allow statistical calculations.

Interferon production. The production of Icukocyte
IF in lymphocyte cultures stimulated with Sendai
virus was studied in 45 atopic and 21 non-atopic
1-17-year-old children. There was a tendency
towards age dependency of IF production, since the
median values obtained in 1-8-year-old atopic
children were somewhat higher than those obtained
in the atopic 9-17-year-old individuals. The dif-
ference, however, was not statistically significant.
When the IF-producing capacity of age-matched
children was studied, it was evident (Fig. 2) that
the cells from atopic individuals had a depressed
capacity to form IF upon stimulation with Sendai
virus (Student’s /-test, p <0.01). One of the atopic
children did not produce any detectable IF. This
child had a very severe disease, with asthma. cczema,
very high serum IgE levels and low T cell counts.
Apart from this case there was no obvious correla-
tion between severity of disease and ability to
produce IF.

DISCUSSION

During recent years speculation on the pathogene-
sis of atopic diseases has been focused on the
hyperproduction of IgE, which is frequently associ-
ated with asthma as well as with atopic dermatitis
(6). Many cases of atopic dermatitis have perfectly
normal levels of serum IgE, however, and it is hard
to envisage the histological picture in thc skin of
dermatitis patients as exclusively being causcd by
IgE-mediated releasc of vasoactive mediators.

The hyperproduction of IgE has earlier been
suggested to have a causal relationship to a T cell
deficiency and a possible chain of events Icading to
increased IgE-antibody formation has been pro-
posed (i1). If there is, as reported, a more pro-
nounced deficiency in some T cell subsets, notably
suppressor cclls, than in other cell populations,
consequences apart from increased IgE-produc-
tion may be anticipated. In our present study we
have obtained evidence that one of these possible
consequcnces, namely hyperactivity of cytotoxic
cells, may in fact occur in atopic disease. Although
our experimental set-up did not dcfinitely exclude
the possibility that antibody-dependent cellular cyto-
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toxicity rather than NK activity was being measured,
the results suggest that NK cell activity is increased
in atopy. The relevance of this finding for the
pathogenesis of atopic dermatitis remains to be
elucidated.

Another consequence of defective T lymphocyte
function in atopy that can be envisaged is
decreased production of various lymphokines. Re-
cently Horsmanheimo et al. (4) have presented
evidence that the production of leukocyte migration
inhibitory factor is subnormal in atopic patients. In
the present study we found that stimulation of
lymphocyte cultures with Sendai virus resulted in
slightly subnormal IF production in atopic indi-
viduals. The experimental procedure was designed
to measure production of classical leukocyte IF
rather than so-called immune IF and it is therefore
unclear to what extent the decreased IF production
is related to abnormal T cell function. Studies are in
progress to determine the production of immune
IF, which is clearly T cell-dependent (8) in atopic
individuals.

Since the amount of IF produced was less in
atopics than in non-atopics, the present findings
may have a bearing on the pathogenesis of atopy.
1t is well known that some viral infections, e.g.
those caused by vaccinia and herpes simplex virus,
may run an unusually severe course in atopics and
also that warts are very common in atopics (re-
viewed in ref, 2). It is tempting to speculate that our
finding of decreased 1F production in the atopic has
some bearing on the course of these viral diseases.
It is possible, however, that intrinsic skin abnorma-
lities are of greater importance for the spread of
these diseases, since there is no evidence that atopics
have a generally increased susceptibility to wviral
infections.
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DISCUSSION

Zachariae (Aarhus). Q: What do you think about prophy-
laxis, i.e. antigen avoidance, in atopic children?

Ac: It is well known in several systems that if you give large
amounts of a mitogen or an antigen you get an activation
preferentially of suppressor cells. On the other hand there are
data showing that antigen elimination is of definite value
for the prevention of atopic disease so I think it's a tough
question.

Hanifin (Portland). Q: How old were the children vou investi-
gated and was there a difference between cow’s milk versus
breast milk-fed?

A: The T cell levels were determined at one month of age
and serum IgE levels at 6 months of age. Children with
asthmatic fathers had the lowest T cells, and the only definite
correlation between low T cell values and high IgE values
was obtained in the children that were fed cow’s milk.
Saurat (Paris). Q: You saw increase lymphocyte cytotoxicity
in atopic dermatitis, was it direct cytotoxicity?

A: Yes this was natural killing. We used cells bearing EB-
virus and cannot be absolutely sure that one is not measuring
antibody-dependent cellular cytotoxicity.



Giannetti (Pavia). Q: What is your opinion about Ty and Tu
markers? and did you look at IgE levels?

A: In one investigation the number of Ty cells was decreased
in atopy, but several others did not find any difference
between normals and atopics. A defective suppressor func-
tion of macrophages should also be considered. We have
not studied the effect of suppressor cells on IgE production.
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Thestrup-Pedersen (Aarhus): We have investigated 16 adults
with atopic dermatitis and found a change in the ratio
between the Ty and Ty cell, viz. a decrease in Ty cells
and a slight increase in the Ty cells.



Acta Dermatovener (Stockholm) Suppl. 92: 52-56. 1980

CHEMOTAXIS INHIBITION

BY PLASMA FROM PATIENTS

WITH ATOPIC DERMATITIS

Jon M. Hanifin, Janct L. Rogge and Richard H. Bauman

Department of Dermatology. Universiry of Oregon Health Sciences Center. Portlund, Oregon 97201, USA

Abstract. We previously reported depressed polymorpho-
nuclear leukocyte and monocyte chemotaxis in patients
with severe atopic dermatitis. The degree of impairment
roughly correlated with the discase scverity and chemotaxis
was noted to improve rapidly with clinical remissions. This
rapid improvement suggested the presence of a short-lived
plasma inhibitor of leukocyte function. We used a radio-
labeled PM N chemotaxis assay to asscss plasma effect on
migration. PMN's were incubated in plasmas from patients
with varying degrees of atopic dermatitis then washed and
assessed for migration toward endotoxin-stimulated serum
attractant. Inhibitory effect varied widely and corrclated
directly with clinical c¢xtent and severity of dermatitis. Serial
studies on individual patients showed lessening of plasma
inhibitory activity during remissions. PMN's from patients
with atopic dermatitis showed improved migration after
incubation in normal plasma. There was no cvidence for
circulating chemoattractants nor chemotactic factor inacti-
vators. There appears to be a circulating inhibitor of chemo-
taxis present in plasma during acute flares of atopic derma-
titis; the molecular nature of the inhibitor remains to be
elucidated.

Key words: Polymorphonuclear cell chemotaxis; AlOpic der-
matitis

Individuals with atopic dermatitis (AD) have de-
pressed cell mediated immunity (CMI) (7, 10, 11)
and increased susceptibility to viral and staphy-
lococcal cutaneous infections (4). We have reported
that polymorphonuclear leukocyte (PMN) and
monocyte chemotaxis, as well as lymphocyte re-
sponse to phytohemagglutinin (PHA) were simul-
taneously depressed in patients with atopic erythro-
derma (11). PMN chemotaxis was noted to improve
rapidly with clinical remissions. Dysfunction of three
major host defense cells during erythrodermic flares
may contribute to the symptomatology and cutane-
ous infections of atopic dermatitis. These transient
functional deficiencies of PMN’s, monocytes and
lymphocytes may provide basic insight into the
relationship between inflammation and immunity.

Numerous abnormalities of human Ilcukocyte
chemotaxis have been described, including intrinsic

cellular defects, deficient chemotactic factor produc-
tion, humoral inactivators of chemotactic factors
and humoral inhibitors of leukocyte migration.
Snyderman et al. (13) have reported inhibition of
normal monocyte chemotaxis by serum from severe
AD patients. In this communication we report
studies showing that plasma from patients with AD
inhibited chemotaxis of normal PMN. Plasma inhi-
bitory activity correlated with the severity of derma-
titis and there was no evidence for chemotactic factor
inactivators.

MATERIALS AND METHODS

The diagnosis of AD in patients was based on a constallation
of typical clinical features, and extent and scverity of skin
involvement were graded on scales of | to 5 as previously
outlined ([ 1). Thus, a patient with generalized erythroderma
would carry a rating of 5/5. Patient ages ranged from 3 10 62
years; most were young adults. Some of the patients were
under treatment with systemic antibiotics when studied, but
none were receiving corticosteroids, antihistamines or other
agents. None of the patients had evident systemic discase.
Control subjects were normal, healthy, young adults receiving
no therapy.

Preparation of leukocyres

Heparinized venous blood was centrifuged on a Hypaque-
Ficoll gradient and mononuclear cells were removed. Cells
below the gradient included PM N's and erythrocytes (RBC's).
The RBC's were sedimented with 3¢, dextransaline; residual
RBC's in the PMN-rich supernate were then osmotically
lysed. The remaining PMN’s were suspended at 2.6 < 108/ml
in Gey's solution containing 29 bovine serum albumin
(GBSS) then subjected to the migration assay detailed
below.

PMN chemoraxis assay

The isotope-labeled PMN chemotaxis assay of Gallin ct al.
was used in all studies. (Bricfly, this assay measured the
migration of 5! Cr labelled PMN's through one filter and
onto a lower filter (2).) Radioactivity was quantitaled
using a gamma counter. All samples were run in triplicate;
results were cxpressed as average counts per minute of three
lower filters corrected for labeling variability between dif-
ferent donor cell populations as follows:



Mean CPM of 3 filters < 10 000.
CPM per 108 PMN

This value was designated corrected counts per minute
(CCPM).

Preparation of chemoattracrant

Two ml normal AB or atopic serum, 1 ml sterile, E. coli
lipopolysaccharide (Difco; 250 mcg/ml saline), and 17 ml
veronal buffered saline were mixed and incubated at 37°C for
60 min followed by 56° for 30 min. The chemoattractant was
then diluted with equal parts of veronal buffered saline and
small aliquots were stored at —70°C until used.

Preparation of plasma and serum

Heparinized plasma was drawn into plastic syringes and
immediately spun in plastic centrifuge tubes at 2 000 g for
30 min in at 4°C, then stored at — 70°C until used for incuba-
tion studies.

Before addition to chemotaxis chambers, isotope-labeled
PMN’s were suspended in 1.0 ml plasma or serum (7.8 = 10%
cells/ml) for 90 min at 37°C. The incubation tubes were
periodically agitated and after 90 min the cells were washed
once and resuspended in 3 ml GBSS. This cell suspension
was then placed in the upper compartment of the chemo-
taxis chamber and migration was quantitated as described.

RESULTS

Effect of atopic plasma on normal PMN
chemotaxis

In all studies the migration of normal PMN’s after
incubation in atopic plasma was compared with
parallel migration of cells incubated in pooled,
normal AB plasma. The same standard attractant
was used in all cases.

Initial studies tested plasmas obtained from four
patients during acute exacerbations of generalized
atopic erythroderma (i.e. extent/severity ratings of
5/5). As shown in Table 1, inhibition ranging from
429, to 829%, was observed when the cells were in-
cubated in plasma from these severely involved
atopic dermatitis patients. Pilot studies compared
chemotaxis of neutrophils incubated for 15, 20, 60

Table 1. Inhibition of normal PMN chemotaxis by
plasma from patients with erythrodermic atopic derma-
titis (mean CCPM +S.E.M.)

Depression
Normal plasma Atopic plasma (CA)
2 846+ 309 1675+175 42
3061+ 28 629+ 31 79
4817+439 829+256 82
2 788+ 525 1 184+ 309 58

Chemotaxis inhibition 53

Table 11. Comparison of clinical extent and severity
of atopic dermatitis with atopic plasma inhibition of
normal PMN chemotaxis

Based on extent/severity grades of 1-5

Chemotaxis inhibition

=20% = 209, p-value
Mean extent 2.8 4.1 = 0.001
Mean severity 2.3 38 = 0.001

and 90 min in these plasmas and inhibition was
found to be maximal between 60 and 90 min. The
90 min incubation period was used for all subsequent
studies. In no study did Trypan blue or phagocytic
tests show decreased viability (nor was either gross
or microscopic aggregation of cells noted after in-
cubation in atopic plasma.)

We subsequently performed 91 studies from 28
patients with mild to severe atopic dermatitis. Cells
preincubated in atopic plasma showed a mean
migration of 1845 CCPM ( +8.D. 992) compared
with 2 149 CCPM ( +85.D. 1046) after normal control
plasma. A r-test for correlated data showed these
differences to be significant with a p-value of <0.001.

Inhibitory activity of plasmas varied considerably
with the clinical severity of disease. Extent and
severity ratings were recorded for comparison with
chemotactic inhibition by 30 atopic plasmas. Sta-
tistical comparisons of the mean extent and severity
ratings of the 16 plasmas causing less than 209%, vs.
the 17 plasmas causing greater than 20%, inhibition
showed significant differences for both parameters
(Table II). There clearly appears to be a correlation
between clinical severity of atopic dermatitis and
presence of a plasma chemotactic inhibitor.

Effect of normal plasma on atopic cells

Since incubation in atopic plasma could decrease
normal PMN chemotaxis, we next investigated the
effect of incubating atopic cells in normal plasma
to reverse the inhibition. For these studies, chemo-
taxis of freshly isolated PMN's was compared to
that of the same cells which had been incubated for
90 minutes in normal plasma. PMN’s from 7 of 8
patients with atopic dermatitis showed increased
migration after exposure to normal AB plasma
(Table III). The mean increase from 1482 to 2239
CCPM was significant with p <0.001 by paired
comparison f-test.
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Table L11. Effect of normal plasma pre-incubation on
aropic PMN chemotaxis (mean CCPM +S.E.M.)

Atopic cells Atopic cells

Noun-pre- after normal
Exp. no. incubated plasma oA
I 30354102 3034+ 85 0
2 1 802+ 66 26924336 KR]
Rl 353+ 85 1396+ 78 +75
4 1185+ 41 1927+ 70 +39
5 887+ 52 1441+ 54 138
6 130314122 17104+ 34 24
7 496+ 28 12254+ 99 60
8 2799+ 351 4489 + 280 38
Mean 1 482+ 331 2239+ 369 ~ 18

Parallel control studics of normal cells in normal
AB plasma showed no change in migration.

Chemoattractant activity of non-stimulared
atopic plasma

We questioned whther the cellular inhibition ob-
served with atopic plasma was due to random stimu-
lation of neutrophils by chemotactically active molc-
cules. To evaluate inhcrent chemotactic activity,
we measurcd normal PMN migration using as
attractants undiluted inhibitory plasmas obtained
from 11 patients with severe AD. Migration varied
widely but we were unable to detect significant
chemoattractant activity of atopic plasmas com-
pared with normal plasmas (Table 1V). In one study
normal plasma caused significantly greater migra-
tion, but this was not a consistent finding.

Effect of atopic serum on standard attracrant

To detect the possible presence of circulating chemo-
tactic factor inactivators, we mixed fresh serum
from patients with AD 1:10 with standard attrac-
tant (endotoxin-stimulated normal serum). Chemo-
attraction of this mixture was then compared with

Table 1V. Comparison of normal and atopic plasmas
as chemoutrractants (mean CCPM +S.E.M.)

Figures in parentheses represent number of plasma tested in
cach experiment

Exp.

no. Normal plasma Atopic plasma p-value
1 (1) 1270+ 70 (5) 1 908+ 294 0.1

2 (1) 1639498 (2) 2712+ 327 0.2
3 (2) 4 335+83 (3)3579+419 <0.3
4 (1) 2850+42 (1) 1472+ 25 0.001

Table V. Effect of atopic serum on standard attractant

Attractant plus Attractant plus

Exp. no. 10 % normal serum 10 % atopic scrum
1 2791 71 2732+ 73
2 2623= 8l 2 883+68
3 3974+ 118 4 060+ 51

10% normal control plasma in standard attractant.
Results (Table V) showed no evidence of chemo-
tactic factor inactivation by atopic serum.

DISCUSSION

Multiple basic defects have been identified to ac-
count for the various human leukocyte chemotaxis
deficiencies. Abnormalities may be intrinsic to the
cell or may be due to external influences directed at
either the cell or the chemoattractant (12). In our
studies of patients with AD we noted that neutro-
phil chemotaxis tended to be only transiently ab-
normal. Patients with depressed PMN migration
during severc flares of dermatitis showed nearly
normal chemotaxis 48 hours later, as their erythro-
derma subsided in the hospital (11). We hypo-
thesized that a transient circulating factor may be
associated both with leukocyte abnormalities and
with cutaneous exacerbations.

This report documents inhibition of normal ncu-
trophil chemotaxis by plasma from patients with AD.
Inhibition was maximal when cells were incubated
for 90 minutes prior to being washed and placed in
the upper compartment of a chemotaxis chamber.
As with the direct chemotaxis studies of atopic cells
(11), the magnitude of plasma inhibition varied
directly with the clinicial severity of disease. Plasmas
obtained during remissions generally failed to cause
significant inhibition.

Since cells had diminished chemotactic function
after exposure to atopic plasma, we questionced
whether the defect was reversible. Migration of cells
from patients with AD significantly increased after
incubation in normal plasma while normal control
PMN chemotaxis did not increase. These findings
indicate that atopic PMN’s are not intrinsically
defective, but are reversibly inhibited by a factor
acting either on the internal metabolism of the cell
or on the surface membranc. A previous study of
chemotactic defects in the hyperimmunoglobuline-
mia-E syndrome failed to restore chemotactic respon-
siveness when cells were incubated in normal plasma



for 30 min (4) but in a later publication by the same
authors, normalization of migration was observed
when patient’s blood was kept at room temperature
for 12 hours before cells were isolated (5). Possibly
because of differing migration assays, we noted
reduced chemotaxis of both normal and atopic
PMN’s when we attempted to reproduce those
findings.

The molecular nature of the atopic plasma inhi-
bitor has not been characterized. We used cell and
platelet-free, undiluted heparinized plasma for PMN
preincubations throughout this study. Preliminary
studies showed that preparation of blood with
compounds such as trasylol, EACA and hexadi-
methrine bromide, to prevent activation of poten-
tially chemotactic molecules in plasma did not offer
any advantage. Heparinized plasma prepared in
plastic equipment consistently supported greater
migration than plasma plus these additives. Signi-
ficantly less migration was seen with cells preincu-
bated in serum. Incubation of cells in plasma-free
media caused marked depression of chemotaxis as
did manipulation of plasmas with heating or dialysis.

Decreased leukocyte chemotaxis has been associ-
ated with increased serum chemotactic factor in-
activator in anergic patients with Hodgkin’s disease
(16), sarcoidosis (9), and cirrhosis (14). Our studies
indicate that the atopic plasma inhibitor acts directly
on cells rather than on chemoattractant. The cells
are washed before transferring to chemotaxis cham-
bers; it seems unlikely that enough of the factor
could be transferred on cell membranes to cause in-
activation of the standard attractant in the lower
compartment of the chamber. We further investi-
gated this possibility by directly combining atopic
sera with our endotoxin-stimulated serum attractant
and found no reduction in chemoattraction.

We also postulated that cells might be “‘inacti-
vated” by circulating chemotactic factor. Chemo-
tactically active molecules have been shown to cause
random stimulation of PMN’s, decreasing their
directed migration (15). There was no difference in
random migration between cells incubated in normal
plasma and those incubated in atopic plasmas.
Furthermore, we were unable to demonstrate chemo-
attractant activity with untreated atopic plasma.

Hill & Quie (4) have studied PMN chemotaxis in
patients with hyperimmunoglobulinemia-E syndrome
consisting of recurrent cutaneous infections, high
levels of serum IgE and eczema. Serum from these
patients did not inhibit chemotactic activity of nor-
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mal PMN’s, Since IgE is known to mediate hista-
mine release, they suggested this agent might be
responsible for the abnormal chemotaxis. They
showed in vitre inhibition of PMN chemotaxis by
histamine 10% to
107 M (4).

We have been particularly interested in this pos-
sibility because histamine could explain many of
the abnormalities associated with atopic dermatitis,
including cutaneous erythema and depressed lym-
phocyte responsiveness in addition to inhibition of
chemotactic response. In unpublished studies, we
have found elevated histamine levels in three atopic
plasmas which caused inhibition of normal PMN
chemotaxis; this has not, however, been a constant
finding. Our observations of the cyclical flares of
dermatitis in these patients suggests that histamine
may be only briefly present before it is cleared or
inactivated. Consistent documentation of a corre-
lation between plasma histamine levels and chemo-
tactic inhibition, therefore, would be difficult.

Histamine levels are elevated in the skin of pati-
ents with AD, and one might suspect that chemo-
taxis through involved skin might be decreased. We
have used skin window preparations to demonstrate
significant reductions in total cells and in the
PMN to mononuclear cell ratio on the coverslips
after three hours. Migration appears to be merely
slowed, since differences between normals and
atopics is negligible after 6, 12 and 21 hours (S.
Grewe and J. M. Hanifin, unpublished data).

Thus, our in vitro findings appear to reflect an
in vive abnormality, This slowed migration through
skin may well account for cutaneous anergy in
patients who have normal lymphocyte transforma-
tion responses to microbial antigens (11).

Certainly, there are innumerable factors which
could be responsible for the impaired chemotaxis
in patients with atopic dermatitis. At this point we
can only say that there is a circulating inhibitor of
chemotaxis; this inhibitor is most active during
acute flares of dermatitis and the exact nature of
the inhibitor remains to be elucidated.

concentrations ranging from
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ANTI-IgE INDUCED HISTAMINE RELEASE FROM BASOPHILS
IN CHILDREN WITH ATOPIC DERMATITIS
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Abstract. Histamine release (HR) induced by anti-IgE (1 to
10 000 ng,;ml) from whole-blood basophils has been evalu-
ated in 29 children with atopic dermatitis (AD). HR was
found 1o be reproducible and did not vary with the clinical
improvement or aggravation of AD. Children with AD were
found to have a higher HR than controls. Two groups of
children with AD could be distinguished on the basis of
histamine releasc. These groups did not differ with regard to
age, age of onsct, clinical severity, or scrum IgE levels.

Key words: Histamine release: anti-IgE; Basophils

Histamine release from circulating basophils exposed
1o anti-IgE is one of the parameters used to test
basophil ‘‘releasability’. It seems likely that ‘re-
leasability” could be an important factor for the
understanding of allergic diseases (4). To our
knowledge, *‘releasability”” in infantile atopic derma-
titis (AD) has not previously been studied. We have
studied HR induced by anti-1gE in 29 children with

AD, its spontaneous variability, and its correlation
with various parameters.

MATERIAL AND METHODS

The release of histamine from circulating basophils was
mcasured according to Siraganian (6); this technique is
carried out with whole blood and not with washed buffy
coat cells. Histamine rclease was assayed according to Shore
(5) by means of a continuous flow automated fluorimetric
method. The experimental error was +29% for histamine
concentrations in excess of 2 ng/ml and =59 between 0.1
and 2 ng/ml. The results were linear between 0.1 ng/ml and
5 ng/ml. Anti-IgE serum was purchased from Sodelen and
used at a concentration of 1, 10, 100, 1 000 and 10 000 ng/ml
of anti-IgE antibody. Levels of serum IgE were measured
by the immuno enzymatic method (2). This study concerned
29 children with atopic dermatitis (AD), mean age 4.2 years,
ranging from 6 months to 14 vears, each child being studied
at different times. The activity of the disease was scored
clinically according to the method of Clendenning (I). 18
normal children without a personal or a family history of
atopy were tested as controls.

RESULTS

. Spontaneous variability of histamine release in AD.
Tables I and Il show that when two HR determina-
tions were performed at an interval of several weeks,
in 28 children, only slight variations in HR were
seen between the first, second and third determina-
tions. These slight variations in HR were seen
although greater (but not significant) variations in
serum IgE levels were observed. Furthermore, there
was a significant improvement in the clinical state
without modification of HR.

2. HR in AD and in controls. Table 111 shows
that a higher percentage of HR is induced by 1 000
and 10 000 ng/ml of anti-IgE in AD than in controls.
This difference was not observed with the other
concentrations of anti-IgE. Total histamine content
was higher in AD than in controls.

3. Subgroups in AD. Eleven children were found to
release less than 25% of the total histamine after
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Fig. 1. Histamine relcasc induced by varying doses of anti-
IgE in normal children (control) and children with atopic
dermatitis. ADHR =atopic dermatitis high responder,
A DLR = atopic dermatitis low responder.
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Table 1. Reproducibility of the histamine release induced by varying doses of anti-lg E

The mean variations (mA) between two successive 4R determinations in the same child are not significant. Parallel variations
of serum IgE are not significant. There is a significant decrease in the clinical score

Variation of the % HR by anti-IgE Variation of Variation
serum IgE of clinical
| 10 100 1 000 ng/ml (1U/ml) score
mA. °, 1) 2] 6.4 9.7 12.5 536 16
= 3.36 9.08 9.69 14.05 623.40 13.09
Signif. N.S. N.S. N.S. N.S. N.S. p<0.05
nh 24 28 28 28 16 24

Table 1. Variation in histamine release in 10 children with AD

Results of two to three assays at an interval of several weeks. No variations were seen. Low responders remained low respondcrs
and high responders remained high responders (see Fig. 1)

o, of histaminc rclease by anti-IgE serum

I ngiml 10 ng/ml 100 ng'ml 1 000 ng/ml 10 000 ng/ml
Patient st 2nd  3rd Ist 2nd  3rd Ist 2nd  3rd Ist 2nd  3rd Ist 2nd  3rd
Bal. 0 0 0 0 — 0 0 0 0.7
Gay. 0 0 — 0 0 — 0.7 0.7 S 6.3
Mar. ) 0 S 0 3.4 6.1 3.2 4.9 25 2 14 3.5
Lar. 0 0 0 0.7 14 16.2 20 14
Cou. 3 0 0 5 2 3.8 7 1 6.8 26 29 40.6
Caz. 0 0 0 0 8.5 0.7 56 44
Fior. 0 0 253 43 536 553 36 21
Han. 0 1.6 7 40 30 50 82 68 73 79 68 73
Leg. 7.6 1.9 15.3 15 54 20.8 35.5 230 [21=5 58.9 63.2 63.6
Pcdr. 65.4 70.6 70.6 63.2 16.1 8.0 1.6 3.3

Table IIl. Histamine release in AD and controls

The percentage of histamine release was significantly higher in children with atopic dermatitis than in controls

Atopic dermatitis Controls
79.9+31.5 56.9+23.8
Total histamine content ...
Anti-IgE, ng/ml ... | 10 100 1 000 10 000 10 100 1 000 10 000
Histamine release, “»
Mean 0.7 10.2 26.4 32.0* 19.2¢ 8.7 1723, 1p25 2% 8.3*
'] 1.6 16.7 24.1 222 12.3 14.4 22.0 15.7 10.7
Number of tests 24 29 29 29 5 18 18 18 18

* U: Mann and Whitney, p<0.01 for 1000 and p~ 0.05 for 10 000 ng/ml. Total histamine content was higher in AD than
in controls p <0.01.
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exposure to 1 000 ng/ml anti-1gE (7.16 +7.08). Eigh-
teen were found to release more than 259, (47.8 +
12.05). Total histamine content was similar in both
groups (70.5 +27 and 85.5 +33). No differences in
age, age at onset, clinical severity or total serum IgE
levels were found between the two subgroups.

DISCUSSION

Two facts emerged from this study. 1) HR by anti-
IgE is quite constant in a given child with AD.
Such a reproducibility has previously been shown
for HR in urticaria (3). There were no great varia-
tions between two HR determinations although the
clinical state varied dramatically in some children,
Therefore, it appears that HR is not correlated with
the severity of the disease. 2) On the basis of HR
induced by 1000 ng/ml of anti-IgE it was possible
to distinguish two subgroups in children with AD.
One had a low response which was quite similar to
that of controls. The other had a high response even
though the total histamine content was no different
from that of the low responder group.

Efforts at subgrouping AD seem important, for
instance in the evaluation of the prognosis. We have
found that the low responder group did not differ
from the high responder group with regard to age,
age at onset, clinical severity of the disease, or serum
IgE; unlike most of these parameters *‘releasability™
may prove to be an interesting parameter in the
evaluation of children with AD. Finally, the theo-
retical meaning of these findings has to be evaluated,
keeping in mind that the technique is performed
with whole blood.
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DISCUSSION

Rorsman (Lund). Q: You could in some way relate the dif-
ference in the histamine release by vour anti-IgE to your IgE
level in serum. You need a minimum number of IgE molecules
on your basophils to get histamine release. Do vou think
you did not have enough IgE molecules when you did not
obtain histamine release?

At A little boy who was tested at monthly intervals had a
significant variation in serum IgE between 1 000 and 2 000
units, but the releasability was not different. This is a point
we cannol explain.

Zachariae (Aarhus). Q: We measured daily urinary excre-
tion of histamine in very severe atopics with high IgE levels
and we found only 1/10 with an incrrased excretion. This is
completely different from what we found in urticaria and
angioedema patients where we found high urinary excretions.
I do not want to rule out histamine as a very important
agent in atopic dermatitis, but we cannot use it as a
parameter,

At If you look for total histamine in urine you have the 24-
hour metabolism. [t is impossible that histamine would
inhibit chemotaxis, since plasma levels of histamine are so
low there. However, in a cell-to-cell contact you may have
an increased concentration,

Hanifin (Portland): It has been shown by several workers
that the tissue histamine levels are elevated. When we did
histamine inhibition of chemotaxis we found very narrow
tolerances; molarities of 10-* did not inhibit chemotaxis
that 107® inhibited. So there is a very peculiar relationship
there. I think you will have to collect the urine in the middle
of the night when they start the flare.
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HISTAMINE RECEPTOR-BEARING MONONUCLEAR CELLS
IN ATOPIC DERMATITIS

C. Ponvert, B. Lebel, P. Y. Venencie, J. H. Saurat and J. Paupe

CHU Necker- Enfants-Malades, Laboratory of Experimental Pathology, Paris, France

Abstract. The number of mononuclear cells bearing mem-
brane receptors for histamine was investigated in peripheral
blood from children with atopic dermatitis (AD) by means
of the Rosette Histamine Assay, using erythrocytes coated
with histamine. Histamine Rosettes (HR) varied from
5.70 to 11.85% in healthy adults; from 3.25 to 7.75% in
control children and from 2 to 6.559; in children with AD.
Histidine and tryptamine inhibited HR formation slightly,
whereas free histamine, histamine HI and H2 receptor
antagonists and the histamine H2 receptor agonist (dima-
prit) reduced HR formation much more strongly; no signi-
ficant difference in inhibition of HR formation by these
test agents was found between the three groups of subjects,
although the reduction in HR formation by histamine was
not constant in children with AD.

Key words: Histamine; Histamine Rosettes (HR); Children
with atopic dermatitis (AD)

Over the past few years, numerous workers have
shown that monocyte and lymphocyte sub-popula-
tions particularly suppressor T cells (7, 8. 12),
exhibited membrane receptors for histamine (1, 4, 8).
Furthermore, the regulatory roles of histamine via
suppressor cells in immune reactions are most prob-
able (5, 7) and significant differences have been ob-
served between atopic and control subjects (10, 12).
Using a rosette technique with erythrocytes coated
with histamine, we have studied the mononuclear
cells (lymphocytes and monocytes) in the peripheral
blood of children with AD. Modification of the
spontaneous histamine-rosette formation by free
histamine, histamine H1 and H2 receptor antago-
nists and agonists was also studied.

MATERIAL AND METHODS

Technigue. The technique used was a slight modification of
the method described by Saxon et al. (8). Briefly: peripheral
blood mononuclear cells obtained using Ficoll-Hypaque
density separation were mixed with sheep red blood cells
(SRBC) coated with rabbit-serum-albumin (RSA) or a hista-
mine-rabbit-serum-albumin (H-RSA) conjugate prepared ad
modum Kedar & Bonavida (3). Then cell suspensions were

centrifuged and placed at 0/4°C for 30 min. After staining,
(Crystal Violet, 0.5%), cells were examined under the
microscope; a rosette was defined as a stained cell which
bound three or more erythrocytes. The percentages of HR
were expressed as follows: °. rosettes (H-RSA —SRBC) -
% rosettes (RSA — SRBC).

Inhibition of rosette formation was studied as follows:
aliquots of the mononuclear cell suspension were incubated
with test agents for 30 min. Then the samples were centri-
fuged, supernatants discarded and cell pellets treated as
described above. Test agents were: histidine (100 y/ml),
tryptamine (100 3/ml) histamine (100 p/ml), methiamide
(50 p/ml), neoantergan (10 y/ml) and dimaprit (100 p/ml).

Subjecrs. Eight healthy adult volunteers (18/68 years)
were studied twice at least, at 1 to 3 months intervals;
24 experiments were performed; 11 non-atopic children
(2/15 vyears) were studied once only: none had lymphoproli-
ferative disease or neoplasia; 11 children (2/14 years) with
AD who had not received any treatment for at least one
month; 2 were studied twice.

RESULTS

1. Number of mononuclear cells bearing histamine-
membrane receptors: Fig. 1 shows that HR levels
are significantly lower (U test) in children than in
adults (x <0.01). HR are slightly lower in children
with AD, but this was not significant as compared
with control children. Spontaneous variations in the
number of HR were observed: they were slight in
most cases in normal adults as well as in 2 children
with AD (Table I).

2. Incubations with test agents: Fig. 2 shows that
histamine inhibited HR formation significantly
more than did histidine and tryptamine (U test,
o= 0.01). Fig. 2 also shows that there was a signi-
ficant inhibition of HR formation, not only with
histamine, but also with methiamide, neoantergan
and dimaprit (Wilcoxon test, = =0.,01). The inhibi-
tions induced by histamine and the other test agents
were not significantly different in adults and control
children as compared with children with AD. How-
ever, the inhibition of HR formation by histamine
was not constant in children with AD (Fig. 2).
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Fig. 1. HR (%) in control adults (3J), control children ()
and children with atopic dermatitis (@).

Fig. 2. Inhibition (%) of HR formation by previous incuba-
tions with test agents: histidine (Histid.) 100 3/ml; tryptamine
{Trypt.) 100 9?/ml; histamine (Histam.) 100 /ml; methiamide

DISCUSSION

The rosette-histamine assay is a highly specific
method for the detection of histamine membrane
receptor bearing mononuclear cells, in that free
histamine, histamine H1 and H2 receptor antago-

Table 1. Spontaneous variations in HR (%) forma-
tion in healthy adults (cases [ to 7) and 2 children
with AD (cases 8, 9)

Tests
Cases 1 I 1 1AY v
1 8.50 10.70
2 11.40 5.40
3 ] 8 6.70
4 6.90 7.40 10.20 8
5 8.60 9.40 9.60 11.80 6.70
6 10.90 8.30 5.70 8.70
7 8.30 8.50
B 6 4.70
9 5.40 4.80

(Methaim.) 50 ¥/ml; neoantergan (NA) 10 »/ml, and dima-
prit (Dim.) 100 /ml, in normal adults (CJ), control children
{) and children with AD (®). Inhibition (%) was calculated
as [(a— h)/a] = 100, where @ and & represent HR (%) in
preparations preincubated with medium alone or with test
agents respectively.

nists and agonists significantly inhibited HR forma-
tion, whereas the reduction in HR formation by
substances closely related chemically, such as histi-
dine, and other amines (tryptamine) was very slight,
Similar results have recently been obtained with
guinea-pig macrophages (2); Melmon et al. (4)
have previously demonstrated the inhibition by
histamine and histamine antagonists of histamine
receptor bearing cell adherence to columns of
Sepharose beads coated with a H-RSA conjugate.

The levels of spontaneous HR formation that we
have found are lower than those observed by other
authors (8). These discrepancies probably result from
the choice of control subjects (8) or from technical
factors (1). Wide variations in the number of blood
mononuclear cells bearing histamine membrane
receptors have been observed by these authors;
the reasons are so far unclear, but membrane en-
vironment (4) and technical considerations seem
critical. These factors might also explain the
spontaneous individual variations (Table I). In
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children, the numbers of histamine rosettes were
lower than in adults; this has been suggested previ-
ously (1).

The numbers of HR are slightly lower in children
with AD than in control children, although the
difference is not significant. Suggestive evidence of
a suppressor T cell deficiency, which are thought
to be histamine-membrane receptor bearing cells,
has been obtained in recent studies (11). However,
this sub-population represents about 129% of peri-
pheral blood T lymphocytes (8), and decreased
numbers of these cells might well not result in
decreased numbers of total HR-forming mono-
nuclear cells. Furthermore, this defect seems pos-
sibly qualitative as well as quantitative, although the
results are sometimes contradictory (6, 9).

In cvirro hyperreactivity to histamine has been
described in atopic subjects (10, 12). We have found
no statistical difference in the inhibition of HR
formation by various test agents (histamine, hista-
mine H1 and H2 receptor antagonists and dima-
prit) in children with AD as compared with con-
trols. However, in some children with AD, hista-
mine (100 y/ml) did not inhibit—and even stimu-
lated—HR formation. This was never found in
the other groups studied. Preliminary results with
dose-response curves suggest an analogous decreased
sensitivity of the inhibition of HR formation in
children with AD.
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DISCUSSION

Jones (Atlanta). Q: You were unable to competitively block
the histaminc receptors by addition of histamine in some of
the atopic children. How do you interpret that?

A: There are several possible interpretations. One is that the
histamine receptors are already saturated in vivo by hista-
mine.

Jones {Atlanta). Q: We have noticed in some of our studies
that the histamine receptor may be present al some time in
the lifetime of the cell or in a person but not present at
other times. Do you have any comments on that?

A: By doing several determinations in the same patients at

intervals of severul weeks we found variations of something
like 30 %.
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THYMOSIN-INDUCIBLE "NULL" CELLS IN ATOPIC CHILDREN

N. A. Byrom

Department of Chemical Pathology, Westminster Medical School, London. England

Thirty children with atopic asthma, thirty with atopic
eczema and thirty normal children, all age-matched,
were compared. The mean peripheral blood T-lym-
phocyte level was 1 740/mm? in the normal group,
but significantly lower in the asthma group (mean
970/mm?®; P<0.0001) and in the eczema group
{mean 1 197/mm?*; P =0.003). The T-lymphocyte
deficit in both atopic groups was abolished in vitro
by foetal calf serum or by thymosin, a bovine
thymic hormone extract. Analysis of the data from
other authors confirms that a T-lymphocyte deficit
exists in atopy but is not normally detected when
foetal calf serum (or other serum) is used in the
E-rosette assay for T-lymphocytes. Positive corre-
lations were found between plasma IgE levels and:
severity of atopy, and peripheral blood eosinophil
levels. Thymosin-inducible T-lymphocyte (T,) level
correlated strongly with plasma IgE level, suggesting
that these T;-cells may be immature (or blocked)
suppressor T-cells. 1f this T-lymphocyte deficit,
whether of a primary or secondary nature, represents

inadequate suppression of IgE responses, then a clini-
cal trial of thymosin may be warranted.

Keyv words: Thymosin: Thymic hormones; T-lymphocytes;
Suppressor celis; 1gE regulation; Atopy

DISCUSSION

Bonifazi (Bari). Q: We know that total unspecific IgE can
persist at hign levels also when the atopic dermatitis has
cleared. What about the behaviour of T lymphocytes after
the recovery of atopic dermatitis?

A: All our patients were studied in active phase of the
disease, so 1 can’t tell you what happens when they go into
remission. There is a general trend, but not a hard and
fast correlation between T cell levels and IgE levels.

Barnerson (Edinburgh). Q: In our studies we found that
patients with eczema alone tended to have normal eosinophil
counts and those with respiratory allergy tended to have the
highest eosinophil counts. Did you try to divide your patients
into those with pure eczema without — and those with
respiratory allergy?

A: No, but we will look further at that problem.
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COMMON IMMUNOCHEMISTRY IN ATOPIC DERMATITIS
AND BRONCHIAL ASTHMA

Kjell Aas

The Allergy Institwie Voksentoppen and the Allergy Unit, Pediatric Research Institute,
Rikshospitalet. Unicersity of Oslo. Oslo, Norway

Abstracit. Atopic dermatitis and bronchial asthma are closely
associated with respect to hereditary factors. epidemiology
and occurrence in the same individuals. Both depend on more
or less common genetic and environmental! traits. Both are
typical multifactorial diseases. They have also much in
common as regards the complex immunological and chemical
mechanisms involved. This becomes particularly evident
when comparable subgroups of patients with either atopic
dermatitis and bronchial asthma are investigated.

Key words: Atopic dermatitis: Bronchial asthma: /mmediare
hypersensitivity; IgE; Atopy; Immunology;
Immunochemistry

Children with infantile atopic dermatitis (AD) run
a considerable risk of developing respiratory allergy
and bronchial asthma (BA). 50-80% of infants and
toddlers with AD have developed BA by 6 years of
age (13, 16, 18). In this respect some traits are
particularly predictive. In the vast majority ol AD
infants and children who later develop BA, the
respiratory disease is more or less influenced by
reaginic allergy (1, 3). Allergy is defined as im-
munological hypersensitivity which is harmful to
the tissues or disruptive of the physiology of the
host. There is ample evidence that most reaginic
antibodies belong to immunoglobulin E (IgE).
Elevated serum and skin IgE and IgE antibodies
may be found in a high proportion of children with
AD as well as with BA. Particularly high values are
found in patients with scvere AD, with seasonal
allergic asthma and with combinations of AD and
allergic asthma or bronchial lability, respectively
(7, 15. 18).

The role of IgE-mediated allergy is well docu-
mented for several instances of AD and BA (1, 3,
16, 17, 19, 21). However, discussion of the role of
IgE immunology in the two diseases can become
more than lively on the slightest provocation.
When there is so much divergence of opinon, there
must be cause for re-cvaluation in the light of
newer information.

Some of the controversy as regards the role of
allergy in AD and BA may be attributed to non-
qualified use and non-discriminating interpreta-
tions of skin testing and radio-allergosorbent tests
(RAST). This applies to both AD and BA. Much of
the disagreement may also be due to differences in
subpopulations studied. In BA, several subpopula-
tions may be distinguished according to the involve-
ment of immunological and non-immunological
factors, respectively (3). A similar distinction may
be appropriate even in AD, although the distribu-
tion may be quantitatively different in the two
diseases.

Comparable subgroups of patients with AD and
BA, respectively, have much in common as regards
both immunology and biochemistry (Table 1).

Itch is the main symptom of AD. Itch may be
triggered by many factors, but is a main and promi-
nent feature of allergy. it is the first and most per-
sistent symptom of IgE-mediated reactions in the
skin following direct skin testing and passive
transfer a.m. Prausnitz-Kiistner. Itch is also the most
frequent skin symptom occurring during inhalant
provocation tests in patients with both AD and
BA (18). It is also the first—and in some patients,
the major—symptom of a local allergic reaction
in the nose. For BA, it is possible that in the bronchi
the itch reflex is replaced by that of cough..

The wheal and flare reaction as seen in the
reversible initial stage of the positive skin test
reaction, is set off mainly by histamine released by
local mast cells. In the bronchi, allergen challenge
results in swelling of the mucosa and bronchial
muscular spasm. In the first stage, this is easily
reversible in the same way as the initial allergic
wheal and flare reaction in the skin. However, in
BA as in AD a combination of allergy with special
tissue factors seems to be a necessary prerequisite
for an acute exacerbation of the disease. Presence
of one factor does not exclude the causative
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Atopic dermatitis

Bronchial asthma

Extreme
immunol.
sub-group

Extreme
biochem.
sub-group

Extreme
biochem.
sub-group

Extreme
immunol.
sub-group

A, Immunological traits
Atopic (IgE) heredity +/
Elevated skin and serum IgE + et
Serum IgE antibodies

Positive skin tests to allergen +

Positive allergen challenge t =
Non-significant allergies

Incomplete immunological information

B. Biochemical traits

Acute and chronic inflammation
Abnormal response to histamine
Abnormal response to acetylcholine
Abnormal response to other
biochemical agents -
Tissue hyper-reactivity }
Decreased cellular response to
adrenergic stimuli + +
Altered autonomic regulation +
cAMP/cGMP imbalance +

C. Clinical traits

Occurs in same individual

Multifactorial |

Changeable features + A
Vicious circles

Threshold mechanisms

role of others. This is amply illustrated for
AD by the classical description by Engman
et al. (10) of a child with confirmed wheat hyper-
sensitivity. Half his body was protected by dressings
and, following ingestion of a wheat cracker, atopic
dermatitis lesions appeared. but only on the un-
protected areas. This case is consistently referred to,
to emphasize the importance of trauma through
scratching in the development of AD lesions. It
may also, however, be used to emphasize the im-
portance of allergy followed by scratching. If
neither is removed in the child, who is usually not
bandaged, the child will have eczema.

Neither the pathological anatomy of atopic eczema
nor the pathological morphology of BA can be ex-
plained by the effects of the immediate and reversible
stage of the IgE-mediated reaction as described up
to this point (1, 14). However, our concept of the
immunochemistry of IgE- and allergen-mediated
reaction has been far too naive up to now. Too much
consideration has been devoted to the first im-
mediate and reversible stage of biodynamics follow-
5—802813

ing allergen +IgE-mediated mast cell release of
mediators. The immunochemistry of IgE-mediated
reaginic reactions is much more complex. The
mast cell acts not only as a transistor and amplifier
for the immunological reaction into the immediate
and rapidly reversible biochemical reaction as de-
scribed. It seems to be a leading element also
in secondary sub-acute to chronic inflammatory
reactions (5, 6). In this respect, it comprises both
humoral and cellular aspects of inflammation. In
fact, some of the patho-morphological traits found
in AD have much in common with the charac-
teristic traits of subgroups of BA (Table I). Many
of these traits may be fairly well explained by the
tissue reaction set off in the secondary inflammatory
stage initiated by mast cell release of biochemically
active agents. Clinically, manifestations of the
secondary inflammatory stage can be demon-
strated both in the skin and in BA (4, 11, 20). The
two diseases also have other, possibly related im-
munological traits in common. Depression of cell-
mediated immunity and defective T-cell function as
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well as reduced adrenergic responses in lymphocytes
are described for both (9, 12, 22).

Neither BA nor AD can be explained by IgE
immunology alone. The main non-immunologic
characteristic trait in both is hyperirritability and
overresponsiveness of the tissues to a number of
irritant stimuli. Bronchial hyperreactivity may also
be found in patients with uncomplicated AD (15).
1t is possible that the clinical manifestations depend
on genetic regulation of IgE immunology and genetic
regulation of particular biochemical tissue reactivi-
ties combined (2, 23).

Future research concerned with BA has to con-
centrate on distinct subpopulations, the one used as
control for the other. Data available so far with
respect to AD seem to indicate that this should also
be the case for this disease. The links between AD,
atopic allergy and BA arc very strong. This calls
for active prophylactic measures to be undertaken
in the AD child to prevent or postpone allergic sensi-
tization of the respiratory passages. More should be
done to investigate which factors may influence this
trend. For a prospective study of etiologic factors in
BA, the infant presenting with AD provides the
perfect case.
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COMPARATIVE STUDY OF THE IMMUNE RESPONSE
INVOLVEMENT IN ATOPIC DERMATITIS AND PSORIASIS

Jean-Jacques Guilhou,' Jacques Clot® and Jean Meynadier!

'Department of Dermatology, Hipital Saint-Charles, and *Department of Cellular Immunology.
Hapital Saint- Eloi, Montpellier, France

Abstract. Immunological and pharmacological disturbances
in atopic dermatitis and psoriasis are compared. This
comparative study revealed several analogies: T cell
deficiency: hyperfunction of B cells leading to antibody
production, defect in the beta-adrenergic response. The role
of immunological and pharmacological factors in the patho-
genesis of the two diseases is discussed.

Key words: T cell deficiency; Hyperfunction of B cells; Pso-
riasis; Atopic dermatitis

Atopic dermatitis (AD) and psoriasis, two major
inflammatory skin diseases, differ markedly from a
clinical and histopathological point of view. Re-
cently, immunological disturbances have been
described in the two diseases and are presumably
involved in their pathogenesis. It is surprising to
note numerous analogies between AD and psoria-
sis concerning these immunological factors (8-11).
Even more striking is the pharmacological hypo-
thesis indicating a defect of the beta adrenergic
response in the two diseases (20-22). In this short
paper we try to give a comparative view of the
possible immune response involvement in the
pathogenesis of AD and psoriasis.

IMMUNOLOGICAL FEATURES

Humaoral and immunopathelogical findings

In AD the most striking feature is the increase in serum IgE
level (14). This increase is non-specific (17) and IgG-cyvto-
tropic antibodies can be present (19). These IgE could
participate in recently found circulating immune complexes
(3). IgE-bearing B cells are more common (5). In AD skin,
immunoglobulin and complement deposits can be ob-
served (18).

In psoriasis, serum IgA and IgG levels are elevated. High
IgE levels are found in 209, of patients, and rheumatoid
factors consistent with [gG anti-1gG are present in half of
them (6). Circulating immune complexes have recently been
described (1-10). Immunoglobulins, complement, rheuma-
toid factors, antinuclear antibodies and fixed antistratum
corneum antibodies are present in involved epidermis and
can account for keratinocyte membrane alterations (for re-
view see 8).

In the two diseases these features reflect a hyperactivity
of B-cell clones, resulting in a hyperproduction of immuno-
elobulins.

Cellular immunity

In AD a defect of T cells has been demonstrated in vitro by
low levels of E rosettes and low stimulation by PHA and
Con A (for review, see 11-9). In our own work (9) the
dissociation of decreased E rosettes and normal HTLA
values could indicate a defect of T cell maturation, since
HTLA appears earlier than sheep red blood cell receptor
during the maturation of lymphocytes, but these discre-
pancies were not found in an other study (2). Moreover, the
markedly depressed stimulation by ConA could be in
favour of a T-suppressor cell defect.

In psoriasis a similar defect of T cells is demonstrated in
the active stages of the disease: a decrease in E and E
active rosettes and of HTLA-bearing cells (in opposition to
AD). low stimulation by ConA (7). A T-suppressor cell
defect has already been suggested (10).

In the two diseases, the impairment of the B-cell control by
thymus-dependent lymphocytes could explain the hyper-
production of antibodies.

PHARMACOLOGICAL FEATURES

In AD a defect in the beta-adrenergic receptors has been
hypothesized since 1968 (20) but has not been fully demon-
strated so far. However, abnormal cAMP responses to beta
agonists have been demonstrated in lymphocytes and poly-
morphonuclear leukocytes which are, on the contrary, nor-
mally responsive to prostaglandin E, (PGE,) stimulation (16).

In psoriatic epidermis a decrease in the cAMP/cGMP
ratio has been demonstrated since 1972 by Voorhees et al.
(22-15) but further studies on epidermal cyclic nucleotides
are conflicting (13-24). Adenyl cyclase is poorly responsive
to beta agonists but more responsible to PGE2 (23).

In the two diseases, though much work still needs to be
done to further clarify this subject, a defect of the beta
adrenergic response has been implicated.

PATHOGENIC IMPLICATIONS (Fig. 1)

The possible pathogenic chain of AD could be: defect of T
cells == antibody production == mast cell and basophil de-
granulation = hyperproduction of histamine and other
mediators leading to some clinical features of AD (pruritus,
oedema, erythema). The beta block could account directly



68 J.-J. Guithou et al.
extrinsic factors Genetic factor
I cell defect

*

isturbances

R

Humoral

AN
L
Epidermal cells
-
cyclic nucleotides
Cell proliferation

PSORIASIS

Fig. 1. Hypothetical pathogenic chain of psoriasis and atopic
dermatitis and possible role of the fi-adrenergic blockade.

for vasomotor and sudoral troubles. It could intervene
indirectly via low levels of cAMP in enhancing humoral
immunological phenomena and in the imbalance of homeo-
static response to mediator secretion, resulting in alpha
adrenergic and cholinergic predominant effects.

In psoriasis we have already proposed the following
pathogenic chain (10): T cell defect - humoral immuno-
logical phenomena, antibodies and complement deposits in
epidermis - PMN attaction — enzyme release resulting in
keratinocyte membrane alterations. The membrane-bound
beta-adrenergic receptor dysfunction could be due to these
immunologically induced membrane alterations. This beta-
receptor dysfunction could be implicated in epidermal
proliferation through cyclic nucleotides and PG imbalance.

CONCLUSIONS

In these hypothetical pathogenic chains, some im-
munological differences leading to different clinical
and histopathological aspects are obvious: different
humoral disturbances act on different supposed
targets, viz. keratinocyte membranes in psoriasis,
cells responsible for immediate hypersensitivity in
AD. Thus the results differ: epidermal proliferation

s extrinsic factors
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in psoriasis, effects of hyperproduced mediators in
AD.

This comparative study brings out several ana-
logies in the immunological and pharmacological
features of AD and psoriasis: (1) T cell defect, (2)
hyperfunction of B cells leading to overproduction of
antibodies, (3) defect of the beta-adrenergic response.
But these analogies might be merely apparent and
due to the fact that our knowledge of the two diseases
is limited to the basic points only and real immuno-
logical and pharmacological mechanisms are poorly
understood. For example, we do not know the exact
lymphoid subpopulation involved in the T cell defect.
This deficient subset may be different in AD and
psoriasis. Direct evidence for a T-suppressor cell
defect is not yet available and subsets of Fec-y-
bearing T lymphocytes, possibly modulated by
immune complexes, could be implicated. The origin
of the T cell defect is also under discussion (4). It
could be primary, due to genetic predisposition
and/or infectious agents; secondary by humoral in-
hibitors (12), or due to skin inflammation (21).
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Likewise, we do not know the role, the origin, the
nature or the exact location of the beta-receptor

defect; is this deficiency restricted to epidermal cells
in psoriasis and more generalized in AD?

Moreover, we are still unable to correlate exactly
the immunological data with the pharmacological
disturbances. In psoriasis the membrane-bound
beta-adrenergic receptor dysfunction could result
from epidermal immunological phenomena but
inversely in the two diseases immunological features
could be due to the abnormal beta-adrenergic
response of immune competent cells.

Obviously much more work is necessary to eluci-
date the exact immunological and pharmacological
disturbances in AD and psoriasis and research in
immuno-pharmacology is one of the most promising
fields for the future.
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TUBERCULIN REACTION IN ATOPIC DERMATITIS

Masami Uehara
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Abstrace. Serial examinations of tuberculin reactivity were
performed in 16 patients with atopic dermatitis (AD) and in
14 patients with allergic contact dermatitis. Transient sup-
pression of already established tuberculin reactivity was seen
in the contact dermatitis patients. Tuberculin reactivity in
the AD patients also fluctuated with the condition of the
dermatitis. When the dermatitis was active, there was
diminished tuberculin reactivity. During remission of the
dermatitis, however, a significant increase in tuberculin
reactivity occurred. It is suggested that, in some patients
with AD, the suppressed cell-mediated immunity may be
secondary to the eczematous inflammatory process.

Key words: Tuberculin reactivity; Cell-mediatied immunity

Patients with atopic dermatitis (AD) often show
diminished tuberculin reactivity (2, 4). However, it
still remains to be determined whether the hypo-
reactivity is primary or secondary. 1 previously
reported (5) that, in patients with AD as well as in
those with allergic contact dermatitis, their tuberculin
reactivity was diminished when the dermatitis was
active, and that a significant increase of their tuber-
culin reactivity occurred while they were in remis-
sion or free from the dermatitis.

In the present study, the tuberculin reactivity in
each of the patients with atopic dermatitis was
examined at the time of exacerbation, during the
subsequent remission, and at the re-exacerbation
of the dermatitis.

MATERIALS AND METHODS

Patients. A total of 16 patients (age range 16-47 years)
suffering from widespread AD, were selected. They all
showed seasonal fluctuation in the severity of their dermatitis,
which worsened in winter and improved in summer. They
received local corticosteroids. Systemic use of cortico-
steroids was avoided.

Clinical controls consisted of 14 adult patients with wide-
spread allergic contact dermatitis. They too were treated
with topical application of corticosteroids.

Skin tests. Each patient was injected intradermally with
0.1 ml of a tuberculin solution (0.5 pg of PPD per 1 ml).
The test site was normal-appearing skin on the flexor surface
of the forearm. The reaction was read at 48 hours.

To see if a widespread eczematous dermatitis influenced
already established tuberculin reactivity, each of the AD
patients was tested at the time of the exacerbation of the
dermatitis, while the patient was in remission for a period of
4 weeks or more, and when the re-exacerbation of the
dermatitis occurred. Patients with allergic contact dermatitis
were tested when the dermatitis was active and during a
period of 2 to 4 weeks after the disappearance of the
dermatitis.

RESULTS

Patients with allergic contact dermatitis. When they
had active dermatitis, the mean value of their
tuberculin reactions was 3.36 +3.49 mm S.D. When
tested after the subsidence of the dermatitis, the
mean value of their tuberculin reactivity strength
1257 £6.05 mm S.D. Thus, a widespread
allergic contact dermatitis brought about a signi-
ficant suppression of reactivity (P =
0.01).

Patients with atopic dermatitis. When they had
florid dermatitis, the mean value of their tuberculin
reactions was 4.88 =5.03 mm S.D. When tested
during a period of remission, the mean tuberculin
reaction strength was 12.37 ~10.59 mm S.D. Thus,
a significant increase in tuberculin reactivity oc-
curred during the remission of the dermatitis
(P=0.01). At the time of re-exacerbation of the
dermatitis, the mean value of tuberculin reactions
was 5.50 +6.12 mm S.D. This was significantly
low when compared with the tuberculin reactivity
strength during the preceding remission (P =0.01).

was

tuberculin

DISCUSSION

Transient suppression of tuberculin reactivity was
seen in patients with widespread allergic contact
dermatitis. Tuberculin reactivity in patients with
widespread AD also fluctuated with the condition
of the dermatitis. When there was exacerbating
AD, they showed diminished tuberculin reactivity.
During remission of the dermatitis, however, a
significant increase in tuberculin reactivity occurred.



Thus, it is apparent that a widespread eczematous
inflammation of varying cause transiently suppresses
already established tuberculin reactivity. This as-
sociation of eczematous inflammation and anergy
indicates that, in the evaluation of cell-mediated
immunity in patients with atopic dermatitis, it is
important to investigate them not only when the
dermatitis is active but also while they are in remis-
sion.

Several investigators (1, 3) report that the lympho-
cyte hyporeactivity to PHA often seen in AD
patients may normalize during remission of the
dermatitis. Therefore, it is possible that, at least in
some patients with AD, the diminished cell-mediated
immunity may be secondary to the eczematous
inflammatory process.
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DISCUSSI®N

Barnetson (Edinburgh). Q: We havc done similar studics
and cmphatically confirm your observations. We have been
studying the lymphocyte transformation responses to S.
aureus using two different preparations and we have found
that during exacerbations of the eczema the responses are
greatly diminished and that when the patients go into remis-
sion they come up again into the normal range. This does
seem te suggest that some sort of non-specific mechanism of
ancrgy comes into play during cxacerbations of the eczema
and this presumably is something different from the T-cell
deficiency which we have all heard described.

Hanifin (Portland). Q: Did you have any patients who were
not treated with topical steroids?

A: My patients were treated with topical corticosteroids, but
earlier ! made guinea pig experiments without using corli-
costeroids.

Rorsman (Lund). Q: Dr Uehara, do you think there is a
vascular background for the phenomenon of the reduced
tubeculin reaction? Secberg & Magnusson found 30 years
ago that not only in inflammatory edema but also in cardio-
vascular edema there was a greatly reduced tuberculin
reaction. Furthermore, they observed that if one had an
immediate reaction to tuberculin—as one may have some-
times—then onc got a very wcak response of delayed type
because of rapid absorption of the antigen. due to tbhe im-
mediate response.

Wahlberg (Stockholm). Q: Have you considered applying
primary irritants at the same time as tuberculin?

A: In an carlier study I used croton oil and formalin as
primary irritants. Delayed skin reactions to these substances
were quite similar in atopic dermatitis and normal controls.
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AN /N VITRO STUDY OF Igc PRODUCTION IN SEVERE
ATOPIC DERMATITIS

A. Hovmark
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Peripheral blood lymphocytes from 4 patients with
severe atopic dermatitis and with high serum IgE
levels produced measurable amounts of IgE in vitro
in repeated tests. These patients had increased num-
bers of IgE-bearing peripheral blood lymphocytes
on at least one test occasion. No measurable IgE
production in vitro was found in 6 other patients
with atopic dermatitis and in 3 healthy controls.
Inhibition of the IgE production was observed fol-
lowing trcatment with PHA, Con A, PWM, mixed
lymphocyte culture and radiation. LPS and histamine
induced neither definite stimulation nor inhibition
of IgE production. Supernatants from Con A stimu-
lated cells were used in tests for suppressor factors.
The hypothesis that depressed suppressor function
of the T cells might be responsible for the tendency
to increased IgE production in atopic dermatitis is
discussed.

Published in extenso in Acta Dermatovener (Stockholm)
59:223-277, 1979.

DISCUSSION

Saurar (Paris). Q: Have you compared the IgE levels in serum
with in vitro production of IgE?

A: All the 4 patients who produced IgE in vitro had high
1gE levels. The patient who had the highest IgE level in serum
also produced most IgE in vitro.

Saurar (Paris). Q: Have you looked at the kinetics of the
IgE production. and are you sure that it is a production and
not an adsorption and then relcase?

A: | always counted IgE in the supernatant from cultures
where the cells were killed before the culture period and
subtracted this when counting production. The amount of
IgE increased up to day 7 and after that there was a plateau.

Hanifin (Portland). Q:
histamine

I was especially interested in the
I think you used T—% Mol histamine to stimulate
the cells, and you said there was no stimulation of IgE
production?

A: | used histamine in different concentrations but never got
anything that could change the IgE production when |
introduced histamine from day 0.
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CLASS AND SUBCLASS DISTRIBUTION OF SPECIFIC ANTIBODIES

TO CODFISH ALLERGEN

IN A PATIENT WITH ATOPIC ALLERGY

T. Lea, L. R. Braathen and T. Moen
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Abstrace. Using an indirect ELISA technique together with
rabbit antiscra specific for human immunoglobulin classes
and 1gG subclasses, an estimate was made of the contribu-
tion of immunoglobulin classes and subclasses to the
overall antibody response against codfish allergen in serum
from a patient allergic to codfish. Allergen-specific anti-
bodies were found to be of immunoglobulin classes IgM,
{gD and IgE and the subclasses IgGl. 1gG3. and 1gG4. No
antibodies of lgA class or 1gG2 subclass were present. High
levels of 1gG3 and gD were found.

Key wards: Atopic allergy: Codfish allergen; Allergen specific
antibodies: Immunoglobulin classes and subslcasses

The role of antibodies other than IgE in atopic al-
lergy is a ficld of growing interest and attention.
The interest has concentrated on antibodies be-
longing to the IgG class, and short-term anaphy-
lactic (11) as well as blocking 1gG antibodies have
been described (13, 16, 17).

Particular attention has been focused on antibodies
of the 1gG4 subclass. Elevated serum 1gG4 con-
centrations have been reported in patients with
atopic dermatitis (14) and in patients with cystic
fibrosis, who have been reported to have a high
incidence of immediate-type hypersensitivity reac-
tions (15). A higher incidence of IgG4 was also
detected in patients with allergic asthma to castor
bean allergen (5), and elevated serum concentrations
of IgE and 1gG4 were found to correlate with the
clinical picture in asthmatic patients (9). Van der
Giessen et al. (19) reported that a relatively high
proportion of grass pollen specific antibodies be-
longed to the 1gG4 subclass, and an increase in
IgE, 1gG1 and IgG4 grass pollen-specific anti-
bodies during hyposensitization of hay fever pa-
tients has been reported (6).

In the present study we used the indirect cnzyme-
linked immunosorbent assay (ELISA) to determine
the class and subclass distribution of antibodies

to the highly purified allergen fraction (DS22) from
codfish in serum from a patient allergic to codfish.

MATERIALS AND METHODS

Parient. Serum was obtained from a 22-year-old male with
a history of asthma, allergic rhinitis as well as atopic eczema
of the severest type with frequent bacterial superinfections.
He was allergic to codfish, grass pollen. house dust and
animal dander. as determined by a positive history, positive
skin prick tests and the presence of specific IgE antibodies
measured by Phadebas® RAST kits (Pharmacia, Swedcn).
Exposure to codfish allergen induced an attack of asthma.
He was treated with topically applicd steroid creams and an
antihistaminic drug, but no internal steroids. The serum
1gE level was raised to | 540 U/ml (normal: 50-700), serum
I1IZA (o 4.4 g/l (normal: 0.5-3.3) and scrum IgD to 0.3 g/l
(normal: 0.005-0.1), while serum IgG and 1gM levels were
normal. ESR. haemoglobin and white cecll counts were
normal.

Antisera. Antiscra were raised in rabbits using convcntional
immunization procedures. The immunogens used were all
highly purified myeloma proteins, some of them purified to
homogeneity and characterized by amino acid sequencing.

Immunosorbent techniques. The sera were rendered class
or subclass specific by absorption on a series of immuno-
sorbent columns loaded with appropriate myeloma proteins.
The myeloma proteins were either coupled to Sepharose 4B
(Pharmacia) employing a modification of the CNBr activa-
tion method outlined by March et al. (10), or by carboiimide
conjugation to AH-Scpharose 4B (Pharmacia). Usually
the gels were substituted with protein in a concentration
between 1 and 5 mg/ml packed gel. The antiserum against
1gG1 was made specific for the Gm markers a, x and f
(Glm 1, 2 and 3) by batch absorption with relevant Gm-
typed human scra.

Enzyme linked immunosorbent assay (ELISA). The assay
was performed in polystyrene tubes (N 1070, NUNC, Den-
mark) basically as described by Engvall and Perlmann (7).
The tubes were coated with the purified codfish allergen
fraction DS 22 (usually 100 ng/ml) dissolved in 0.05 M
NaHCO,;, pH 9.6 with 0.02¢9% WNaN, After incubation
at 4°C overnight, the tubes were emptied by suction and
rinsed 3 times in washing buffer consisting of 0.9% saline.
0.02¢ azide and 0.05"% Tween 20 (Sigma Chem. Co., Mo.).
If not used immediately, the coated tubes were kept dry and
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Fig. 1. Specificity test of antisera: Anti-p antiserum against
IgM coat inhibited with an IgM mycloma protein () and
irrelevant 1gG myeloma protein (). anti-p3 antiserum
against 1gG3 coat inhibited with an 1gG3 myeloma protein
(®) and an 1gA myeloma protein (a).

closed at 4°C. Then the tubes were incubated with a serum
sample from the patient (usually 10-20 x| diluted to | ml in
PBS with NaN; and Tween 20. and left for 2 hours at room
temperaturc and 2 hours at 4°C. After washing, the tubes
were incubated with saturating amounts of the specific
antisera at room temperature. After 4 hours the tubes were
emptied and rinsed 3 times with washing buffer before
adding 1 ml alkaline phosphatasc (ALP) conjugated swine
anti-rabbit 1gG (Orion Pharmaceutica, Helsinki. Finland)
usually diluted 1:500 in PBS with azide and Tween 20.
After a further 4 hours” incubation at room temperature the
tubes were emptied and washed. Finally. they werce filled
with 1| ml of enzymec substrate, p-nitrophenyl phosphate
(PMPP, Sigma Chem. Co., Mo.). 1 mg/ml in 1 M dieth-
anolaminc buffer. pH 9.8, containing | mM MgCl, and
incubated usually at room temperature, or overnight at 4°C.
The enzyme was inactivated by adding 0.1 ml 5§ M NaOH
and the optical density read at 400 nm. Two scts of blank
controls were always included. one in which patient serum
were omitted. and one where empty tubes were used instcad
of coated tubes. The optical density o these blanks was
usually well beyond 0.1, and when occasionally it was higher.,
the whole series was rejected.

Specificity testing of antisera. After absorption the speci-
ficity of the antisera was cxamined by ELISA, employing
tubes coated with different myeloma protein (usually 100
ng/ml).

RESULTS

All antisera were shown to be highly specific as they
reacted with scveral mycloma proteins within the
same class or subsclass but not across classes or sub-
classes.

The specificity and strength of the different anti-
sera were further assessed by performing inhibition

experiments with the ELISA technigue. In these
experiments thc antisera were preincubated with
varying amounts of the inhibiting myeloma proteins
in glass tubes bevore being addcd to the coated poly-
styrene tubes for further processing as described
above. Fig. 1 shows two typical examples of results
of specificity lests on antisera. An IgM myeloma
protein inhibited the anti- antiserum, while an
1gG myeloma protein did not. The anti-y® anti-
serum was inhibited with an 1gG,; myeloma protein,
but not with an IgA myeloma protein. Fig. 2 shows
the relative amounts of allergen-specific antibodies
of various classes and subclasses. Serum from a
healthy donor was tested as a reference and no anti-
bodies against codfish were dctected. It is seen that
in the patient serum, no antibodies of IgA class or
1gG. subclass were detected. Antibodies of 1gG,.
IgG, and 1gG, subclasses and IgM as well as IgD
and IgE classes were present and especially the
amount of 1gD was found to be considerable.

DISCUSSION

The present investigation demonstrates the presence
of DS22-specific antibodies of the classes 1gM,
lgD and IgE. and the subclasses 1gG 1, 1gG3 and
[gG4 in serum from a patient allergic to codfish.
Antibodies of the IgA class and 1gG 2 subclass were
not detected. although the antisera employed were
shown by ELISA to react strongly against relevant
myeloma proteins.

The DS22 allergen fraction is a well defined puri-
fied allergen fraction from codfish, containing the
major allergen M. There are scveral reports on the
identification and characterization of this prepara-
tion (1, 2). This allergen was selected because of
its protein nature and the purity of the fraction,
making coating to polystyrene tubes easy as well as
reducing the possibility of non-specific interaction
between coat and antisera or conjugate.

The role of the different immunoglobulin classes
and subclasses in allergy is a still unsettled issuc.
While the role of IgE in immediate hypersensitivity
reactions scems to be established. the possible role of
other immunoglobulins in allergic patients has to
be clarified. The 1gG4 subclass has been reported
to act as a blocking antibody (19, 20) capablc of
inhibiting rcagin-mediated PCA in baboons (17).
But a short-term anaphylactic antibody of the 1gG
class has also been demonstrated (11). Antibodies
other than IgG4 and IgE may also be involved and
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the presence of allergen-specific antibodies of the
other IgG subclasses (i.e. IgG1, 1gG2 and 1gG3) in
allergy have been reported (19). IgA antibodies to
allergens have been demonstrated earlier (12). The
patient in this study had an increased serum con-
centration of IgA to 4.4 g/l (normal 0.5-3.3 g/l but
in spite of this no allergen-specific antibodies of
the IgA class to the codfish allergen could be
detected in his serum. This finding may be of special
interest in view of the fact that IgA is the predomi-
nant immunoglobulin in mucous membranes. The
serum concentration of IgD was also elevated, and
large quantities of allergen-specific antibodies of the
IgD class were detected.

The hypothesis has been presented that atopic
individuals with elevated IgE and IgG 4 subclass an-
tibodies are likely to have dermatitis (8). Shakib et al.
(14) found elevated serum IgE as well as 1gG4 in
patients with atopic dermatitis, and in the patient
material presented by Gwynn et al. (9) 5 children
with eczema, asthma and hay fever and 4 adults who
had had atopic eczema as children, all had grossly
increased concentrations of both IgE and 1gG4.

While many patients with atopic dermatitis have
very high serum IgE levels, and most patients some-
what elevated levels, some do however have normal
IgE values (personal observations). Whether IgG4
serum concentrations are of significance for the
presence of atopic dermatitis needs to be more closely
investigated.

Bruynzel and Berrens (4) found that the sera of
some patients with unequivocal allergies did not con-
tain allergen-specific TgE nor 1gG4 antibodies, or
else contained solely IgG 4 antibodies. Furthermore,
in manifest allergy to guinea pig dander, 1gG 4 anti-

IgD

antisera by indirect ELISA.
IgE

bodies were found more frequently than IgE anti-
bodies. To a lesser extent, the same phenomenon
was observed in cat dander and grass pollen allergy.

Antibodies to different antigens may be restricted
to I1gG subclasses, as has been described for some
antigens (19) and Thomas, Watkins & Asherson
(18) presented evidence that in mouse, genes in the
major histocompatibility complex can selectively
control antibody classes. The production of anti-
bodies to antigen is dependent on the nature of the
antigen, the mode of exposition, and the immune
responsiveness of the individual. Heredity probably
plays a major role concerning the observed dif-
ferences between immune responses of allergic pati-
ents and normals.
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DISCUSSION

Aas (Oslo). Q: An inverse correlation between total serum
concentration of IgE and IgG when you follow different
samples has been described. Have you looked at different
samples from your patients with respect to these parameters?
A: No, we have only investigated one blood drawing.
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HIGH FREQUENCY OF HEREDITARY COMPLEMENT DEFECTS
IN ASSOCIATION WITH ATOPIC DISEASES
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Soothill and Harvey have identified a hereditary im-
munodeficiency (the yeast opsonization defect)
present in the population at genctic polymorphism
frequencies, in association with atopy and recurrent
infections.

We have studied the complement system in 88
atopic children (including 42 atopic dermatitis cases)
by means of several functional tests. Two of these,
the ‘“yeast opsonization™ test and the “‘rabbit
erythrocyte lysis™ test measure two independent
mechanisms of activation of the alternative pathway
of complement. About 70% of the atopics are
defective in at least one of the two tests. Among the
atopics who are normal at both tests, some present a
functional deficiency of C2 (and are presumably
heterozygotes for a C'2 allele), whereas others
present a sclective deficiency of immunoglobulins
of class A.

Thus, the combined use of a number of immuno-
logical tests allows the identification of a bio-
chemical defect (different from the presence of

“reaginic antibodies™) in the large majority of atopic
paticnts.

DISCUSSION

Strannegaird (Goteborg). Q: I understood that therc is a
faulty functioning of the alternate pathway of complement
activation and this must result in a defective killing of virus-
infected cells. One would expect atopic individuals to have
morc persistent virus infections. Does anyone know about
frequencies of persistent viral infections in atopic individuals?

A: | have no data on that.

Saurar (Paris). Q: If complement were implicated in atopic
dermatitis. would one not expect to have a higher frequency
of atopic dermatitis in complement deficiency?

A: A total complement dcficiency is one thing, but the
alternative pathway complement deficiency is quite another.
We do not know a great many things about the latter and
diseases. There is no report in the literature about the defect
of alternative pathway complement activation and discases.
Saurar (Paris). Q: What does exactly yeast opsonization
measure?

A: This test has been described and is performed as a marker
of alternative pathway complement cffectors.
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IMMUNOLOGICAL, HISTOLOGICAL AND ELECTRON-MICROSCOPICAL
INVESTIGATIONS OF THE GUT IN ATOPIC DERMATITIS
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Absrraci. Jejunal biopsy specimens were obtained from ten
patients with severe atopic dermatitis and 15 controls. Light
microscopical examination of hematoxylin-eosin stained
sections showed normal conditions in all atopic patients and
intra-epithelial lymphocyte counts did not differ significantly
from counts in controls. Scanning electron-microscopical
examination demonstrated minor mucosal changes in five
of the atopic patients. Immunohistochemical studies did not
reveal any significant changes in the class proportions and
numbers of jejunal immunoglobulin-producing cells.

Food proteins and intestinal bacterial antigens con-
stitute the major gut-derived antigenic challenge
to the body. Recent studies have demonstrated that
proteins can penetrate the mature intestinal mucosal
barrier under physiological conditions and reach
both the submucosa and the systemic circulation as
intact, undigested macromolecules (18, 19, 20, 21).
Such proteins may function as antigens in the host.

The induction of tolerance is complex and
depends among other things on activation of sup-
pressor T cells (2), the filtering role of the liver (17),
and the effect of small doses of absorbed antigen
which induce a state of “low zone tolerance™ (15).
One of the most important components of specific
host defence is the production of intestinal anti-
bodies; thus secretory IgA plays a major role in
the immunological inhibition of absorption of
undegraded macromolecular material of food or
bacterial origin (1. 10).

Low serum levels of IgA have been reported in
healthy infants at the age of 3 months who later
became atopic (16), and in children with acute
gastroenteritis who later became hypersensitive to
cow’s milk (9). Furthermore the frequency of IgA
deficiency has been reported to be high in patients
with atopy (12).

In many cases of atopic dermatitis, allergy to

food antigens occurs, and exacerbation of the
dermatitis after oral provocation of antigen has
been reported (8). In a controlled study, antigen-
avoidance diet afforded clinical improvement in
children with atopic dermatitis (3), and the bene-
ficial effect of such a diet is known to many
clinicians.

To investigate whether patients with atopic derma-
titis show intestinal abnormalities, we have per-
formed histological, immunohistochemical and elec-
tron-microscopical investigations of the jejunal mu-
cosa obtained from 10 patients with severe atopic
dermatitis (AD).

MATERIAL AND METHODS

Parient marerial. Three females and 7 males, mean age 26.4
vears, range 16-38 years, were investigated. All had suffered
from dermatitis since early childhood and most of them
had a history of allergic rhinitis, asthma or urticaria, in
addition to the dermatitis, Mean serum [gE was elevated and
all patients demonstrated immediate-type hypersensitivity
reactions to various allergens. They received local treatment
and antihistamines, but no internal steroids.

Seven men and 8 women., mean age 41 (range 12-77) years
served as controls. Most of them had abdominal complaints,
but their jejunal mucosa was histologically normal, and
extensive investigation did not reveal any organic disease.

Tissue preparations

Several specimens were obtained under fluoroscopic control
from the proximal jejunum of each patient by means of a
multiple biopsy capsule.

One specimen was fixed in formaldehyde and stained with
hematoxylin-eosin  for light-microscopical examination.
Another specimen was fixed in glutaraldehvde and processed
for scanning electron microscopy. A third specimen was
fixed in cold 967, ethanol to precipitate diffusible proteins,
and the fourth specimen was extracted in cold phosphate-
buffered saline for 48 h to facilitate registration of lg-
containing cells (5).



Table 1. lurra-epithelial lymphocyte counts in sections
of jejunal mucosa [from patients with aropic dermatitis
and from controls

Number of Number of lvmphocytes
subjects per 100 c¢pithelial cells
Mean  S.D. Range
Atopic
dermatitis 10 9.5 7 5.0-15.6
Controls 10 10.9 2.5 7.7-15.0

Immunohistochemical procedures

Serial paraffin sections were cut at 6 #m and incubated with
“green”’ (fluorescein) and “red” (rhodamine) rabbit igG
conjugates. showing specificity for the five human Ig classes.
The characteristics of these reagents, the conjugate combina-
tions used in paired staining, and the fluorescenc ¢ microscopy
conditions have been described previously (5).

Cell registration

Double-exposed colour slides covering a dcfined “*mucosal
tissue unit™ (4) constituting a 6 ¢m thick and 500 #m wide
block of tissue including the mucosa at full depth from the
muscularis mucosae to the surface, werc projected on a paper
screen. From such registration of paired staining, differential
counts of the three major immunocyte classes (IgA-, IgM-
and 1gG-producing cells) were recorded for each mucosal
unit. Data were obtained in absolute figures and as immuno-
cyvte class ratios.

Intra-epithelial lymphocytes (6) were counted in hema-
toxylin-eosin-stained sections and compared with the counts
in 10 controls. Data were obtained as number of lymphocytes
per 100 epithelial cells: a total of 1 000 epithelial cells were
included in each case. Wilcoxon’s two-sample test was used
for statistical comparisons.

A scanning electron-microscopical study was performed
with the glutaraldehyde-fixed specimens.

RESULTS

Examination of hematoxylin-eosin stained sections
from the proximal jejunum of 10 patients with
severe atopic dermatitis showed normal histological
conditions in all patients. Intra-epithelial lymphocyte
counts did not differ significantly from the counts
in 10 controls (Table 1).

Scanning  electron-microscopical  examination
showed some minor changes in 5 of the 10 investi-
galed patients, i.e. occurrence of ridges in a higher
number than normal. The height of the villi varied
but they were of normal thickness. The surface
appeared normal, with characteristic foldings and
epithelial pattern.

Immunochistochemical investigation per-
formed with jejunal specimens from 7 atopic pati-

was
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ents and 15 controls. The results are presented in
Table 1. The mecan total number of Ig-producing
cells tended to be decreased (but not significantly so)
in the atopic patients. No differences were found in
the percentage class distribution of the immuno-
cytes. IgD- and IgE-producing cells were rare, but
in atopy, cells with a speckled staining for IgE were
regularly observed in the lamina propria. These
cells were easily distinguished from IgE-producing
cells, and apparently represented mucosal mast cells
with bound IgE.

DISCUSSION

To our knowledge, this is the first immunohisto-
chemical study of the gut mucosa in atopic derma-
titis. A preliminary study of 7 of our atopic patients
indicated a reduced number of jejunal Ig-producing
cells, although the immunocyte class proportions
were found to be unaltered compared with controls.
As we felt that some of the mucosal biopsy speci-
ments were of unsatisfactory quality, the study was
repeated in a new series of 7 patients (Table 2); in
only one case did the total number of Ig-producing
cells fall below the normal lower range (52 vs. 86
cells), and the alopic group as a whole showed only
a slight trend towards reduced cell number. More-
over, the immunocyte class proportions were again
quite normal. This study, therefore, gives no good
support for the idea that a defect of the secretory IgA
system may give rise to an increased absorption of
intestinal antigens as part of the pathogenesis of
AD. However, it does not preclude that such a
defect may be present temporarily during the sensi-
bilization period, and individual variations may
well persist. The possibility of a qualitative defect
in the secretory IgA system should also be con-

Table 1. Distribution of immunoglobulin-producing
cells in an average “‘mucosal tissue unit™ of jejunal
mucosa from patients with atopic dermatitis and from
contrrols

AD patients Controls
(n=7) (n=15)
Mean percentages
(observed range)
IgA 80 (64-89) 79 (67-88)
lgM 17 (10-25) 18 (10-3D)
128G 3.0 (0.3-14) 2.6 (0.6-6)
Number of cells
(Observed range) 122 (52-210) 131 (86-199)
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sidered. The presence of IgE-bearing mast cells in the
gut mucosa indicates that type I hypersentitivity
reactions may occur locally and contribute towards
increased intestinal permeability; this observation is
consistent with that of Feltkamp-Vroom et al. (11) in
other tissues of atopic patients,

In 5 of 10 patients, scanning electron-microscopical
examination revealed some minor morphological
changes, i.e. occurrence of ridges in a higher number
than normal. In our preliminary series, minor
changes were found in 4 of 7 patients. The signi-
ficance of this observation is not clear. The light
microscopical examination showed normal condi-
tions, and the intra-epithelial lymphocyte counts
did not differ from the control counts.

Matuchansky et al. (14) found in 5 of 10 cases
with constitutional eczema a parietal villous atrophy
localized most frequently to the proximal small
intestine, without surface enterocyte anomalies.
Conversely, Fry et al. (7) did not find any significant
abnormality of the gross appearance of the mucosa
in 4 cases of atopic eczema, and Marks & Shuster
(13) concluded that the frequency distribution of
both predominant and individual small intestinal
mucosal features in patients with eczema differs very
little from a local control population, in agreement
with our observations.
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DISCUSSION

Barnerson (Edinburgh). Q: Might | suggest in future studies
that you try to provoke changes in the small intestine hy
giving the patient an allergen?

A: That is of course a possibility but these patients were
in-patients with a severe dermatitis, so you might say that
they were already provoked.
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THE ATOPIC-CHRONIC-DERMATOPHYTOSIS SYNDROME

Henry E. Jones

Department of Dermatology. Emory University School of Medicine, Atlanta, Georgia 30322, USA

Abstrace. This article reviews the clinical and laboratory
aspects of the relationship between atopy and dermatophy-
tosis. This newly appreciated relationship; chronic, stabilized
dermatophytosis and bronchial asthma and/or allergic
rhinitis, constitutes a clinical syndrome of importance and
interest. The relevant host defense: correlate, cell mediated
immunity, is subject to the modulating effects of the
mediators of Immunoglobulin-E mediated hypersensitivity
in the atopic. Evidence suggests that IgE, the mast cell and
histamine act locally within the loose connective tissue of
the skin to inhibit T effector cell function and inflamma-
tion. The final common pathway for histamine as an immune
modulator is unknown but may involve binding to H-2
receptors on the plasma membrane of lymphocytes or
endothelial cells. The consequent reduction in intensity of
inflammation within the lesion permits establishment of a
chronic stabilized dermatophyte infection. Recognition of
the atopic-chronic-dermatophytosis syndrome draws at-
tention to the underlying immune mechanism which may
have broader implications in biology.

Key words: Atopy; Dermatophyte; Immunoglobulin  E;
Mast cell; Trichophytin; Immune modulation;
Histamine

Because atopy and fungal infection are each com-
mon, one would expect occasional coexistence of
these diseases in the same patient. In recent years,
a relationship has been noted between atopy and
chronic, extensive dermatophyte infection which
appears to be more than coincidental (5, 7-10, 14).

First, Lobitz et al. (14) described a severe atopic
dermatitis patient who had generalized Trichophyton
rubrum infection. Second, Jones et al. (7), in a 1973
study of dermatophytosis in prison inmates observed
that 409, of the inmates who harbored chronic and
extensive dermatophyte infection were atopic. Their
atopic manifestations were almost exclusively hay
fever and/or asthma. Chronic dermatophytosis was
3 times more frequent in those inmates having atopic
manifestations.

Subsequently, Hanifin et al. (5) reported that
approximately 50%, of 49 patients with chronic
Trichophyton rubrum infection had a personal or
family history of atopy. Sorensen & Jones (21) found
6 — 802813

9 of 17 chronic dermatophytosis patients to have a
personal or family history of hay fever, asthma, or
atopic dermatitis. These studies establish a rela-
tionship between dermatophytosis and atopy which
suggests that atopy is associated with a predisposi-
tion to acquire chronic infection (see Table I).

Factors which predispose to dermatophytosis. To
place the relationship between dermatophytosis and
atopy in proper perspective it is necessary to review
what is known to affect an individual’s susceptibility
to dermatophyte infection (see Table I1). Early case
reports suggested that individuals with lymphoma
and Cushing’s disease were more susceptible to
dermatophytosis (13, 15). Immunosuppression from
systemic medications and topical steroids may be
observed to heighten susceptibility to fungal infec-
tion including dermatophytosis (12), although how
common this occurs is not well documented. In
addition, some believe diabetes mellitus predisposes
to dermatophyte infection (6), although convincing
evidence is lacking.

A new syndrome. Thus atopy, chiefly mild hay fever
and/or asthma appears to be the only identifiable
condition consistently and frequently associated
with chronic and extensive dermatophytosis. To draw
attention to the association between these two con-
ditions perhaps we should denote the relationship
as the atopic-chronic-dermatophytosis syndrome.

Clinical and laboratory characteristics

of atopic individuals who have chronic

and extensive dermatophytosis

Clinical characteristics. Typically, the atopic-chronie-
dermatophytosis patient is a male who contracts his
initial infection in the second decade of life. The
personal atopic history typically consists of child-
hood asthma and/or hay fever; in many the respira-
tory problems will have resolved spontaneously be-
fore dermatophytosis begins. At the time of evalua-
tion, Trichophyton rubrum is commonly found to be
the infecting fungus. Most patients claim that the
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Table 1. Reports which establish relationship between
atopy and chronic dermatophytosis

Table I11. Anticipated immunological findings in the
atopic-chronic-dermatophytosis syndrome

No. with

chronic No.
Authors Year infection atopic
Lobitz et al. 1972 1 |
Jones et al. 1973 34 14
Hanifin et al.” 1974 49 24°
Sorensen/Jones 1976 17 9
Totals 101 48

@ Hanifin et al. stated that approximately 507 were atopic.

initial manifestation of infection was an intensely in-
flammed lesion, but with time although never
actually resolving, the lesion became less intensely
inflammed and spread. The infection will frequently
have been present for more than 20 years.

The chronically infected lesion is characterized
by pruritus, erythema, scaling and hyperkeratosis.
Inflammation is not intense, in fact is minimal.
Typically the feet are involved in an erythrodermic,
hyperkeratotic moccasin-type pattern. The palmar
and plantar skin may develop painful fissures. The
crural region, buttocks, thighs, finger and toe nails
are commonly affected. When the condition is
generalized the picture may be that of an exfoliative
erythroderma.

Laboratory findings, The significant laboratory findings are
related to the immune system (see Table III). There is
enhanced IgE synthesis and decreased cellular immunity.
The finding of normal levels of immunoglobulins G, M and
A are contrasted with a mild or moderate elevation of
serum lgE which again reminds one of the relationship to
atopy. In keeping with their personal and family history of
atopy, the atopic-chronic-dermatophytosis patient has
multiple positive immediate scratch and intradermal tests to
common environmental allergens. Intradermal injection of
trichophytin, a soluble dermatophyte glycopeptide, tyvpically
elicits a large immediate wheal and flare reaction. RAST
studies have confirmed that serum from such individuals

Table 11. Conditions which may herald a predisposi-
tion to chronic, extensive dermatophytosis

Condition Frequency found

Atopy, especially hay fever and asthma Commonly

I;

2. Diabetes mellitus 7717

3. Immunosuppression due to medications Less commonly
4, Lymphoma/thvmoma Uncommonly
5. Cushing’s syndrome Rarely

6. Primary immunodeficiency diseases Rarely

1. Mild-moderate increase serum IgE

2. Multiple positive scratch and intradermal tests to common
environmental allergens

3. Immediate hypersensitivity reaction to trichophytin
antigen

4. Trichophytin specific IgE by RAST

5. Weak or absent delayed hypersensitivity to trichophytin

6, Weak or absent in vitro lymphocyte response to tricho-
phytin

7. Otherwise normal immune function

contains IgE reactive with trichophytin (R. D. King et al.,
unpublished data).

In contrast to the presence of IgE reactive to trichophytin,
cell-mediated immunity to trichophytin is decreased. Intra-
dermal injection of trichophytin typically reveals weak or
absent delayed-type hypersensitivity (DTH) to that antigen
(10). Lobitz et al. (14) found their atopic-chronic-dermato-
phytosis patient who had absent DTH to trichophytin to
have a severe, general depression of cellular immune reactivity
which was reflected both in vivo and in vitre. It should be
noted that this patient had severe atopic dermatitis. Hanifin
et al. (5) and Sorensen & Jones (21) could not confirm the
presence of a general depression of CMI function in their
atopic-chronic-dermatophytosis patients, most of whom
had mild respiratory atopy. In fact their patients reacted
normally to a battery of delayed-type hypersensitivity skin
tests with the exception of one antigen, trichophytin. Hanifin
et al. (5) used lymphocyte transformation to confirm in
ritro the decreased cellular immune response to trichophytin.
These reports suggest that the respiratory atopic with
chronic dermatophytosis has a minimal and possible antigen
specific decrease in cellular immunity. In atopic dermatitis
patients the defect in cellular immunity may be more severe.

Characteristic pattern of immune reactivity to
trichophytin. Thus the immune responsiveness of the
atopic-chronic-dermatophytosis patient is charac-
terized by: (1) enhanced synthesis of IgE to tricho-
phytin and several other antigens, and (2) a relative
specific failure to express cell-mediated immunity
to trichophytin both in vive and in vitre. This
distinctive pattern of immune response to tricho-
phytin is intriguing.

Basis of the atopics susceptibility

1o dermatophytosis

An immunologic predisposition. The immunologic

predisposition of the atopic may play an important

role in the host parasite struggle, leading to weakened

host defenses and chronic dermatophytosis.
Background. Before addressing the question of

which host defense mechanism fails in the atopic-



Table IV. Host defense value of the various immune
responses to dermatophyte infection

Response Value
Immunoglobulin
G Not defined
M Not defined
E Megative
Cell mediated immunity Positive

chronic-dermatophytosis patient we must first
review the immune response to these fungi and
evaluate the role of each response in host defense
(see Table 1V). The principle antigens involved are
complex glycopeptides referred to as trichophytin.
The frequency and titer of IgG and IgM antibody
are low. The IgE response to trichophytin is stronger
and more frequent. Investigators have not been able
to show that any class of antibody plays a positive
role in host defense against dermatophytes. In fact,
the occurrence and highest titer of antitrichophytin
antibody, especially IgE, is most closely correlated
with severe infection.

In contrast, studies of cellular immunity to derma-
tophytes, both in animals and humans, have shown
a positive correlation with intact host defense. Also
the expected corollary, that compromised cellular
immunity to trichophytin would be associated with
susceptibility to infection, has been documented.
Just how intact cellular immunity to trichophytin
provides host defense against dermatophyte fungi is
not known. In this regard it may be important that
dermatophyte fungi survive poorly in intensely
inflammed skin.

It is not widely known that the cellular immune
response to trichophytin produces essentially all the
inflammation at a dermatophyte infected site (9).
The fungal parasite, even though proliferating rap-
idly, has little capacity to incite intense inflamma-
tion. When, however, an immunized host expresses
cell-mediated immunity to dermatophyte antigen at
the site of infection the involved skin becomes
acutely and intensely inflammed. Development of
intense inflammation heralds the disappearance of
the dermatophyte and subsequent resolution of the
infection.

Furthermore, acquisition of cell-mediated im-
munity to trichophytin via a primary infection is
associated with relative resistance to reinfection (9).
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The exact mechanism mediating host resistance to
dermatophytes has not been determined. It has been
suggested that intense inflammation may impeed
fungal invasion by damaging the epidermis and per-
mitting inhibitory plasma factors access to the
pathogen. Inflammation also accelerates epidermal
turnover (shedding) (2). In any event, intact cell-
mediated immunity to trichophytin and the intense
cutaneous inflammation produced within infected
skin appears to be the bulwark of host defense
against dermatophytes.

How is host defense compromised in the atopic?
Now, with the necessary background we may
address the question of which host defense mecha-
nism fails in the atopic-chronic-dermatophytosis
patient. Atopic patients with chronic dermatophyte
infection frequently claim that for a short time their
infection was intensely inflammed. Since the host
CMI response. and not the parasite, determines the
degree of inflammation the change in intensity of
inflammation suggests something has altered the
host immunity or the inflammation it produces.
Experimental dermatophyte infection in an atopic
with a past history of asthma and hay fever per-
mitted Jones et al. (10) to document the decrease in
inflammation and study the changes occurring in
the immune-inflammatory mechanism. The change
from an intensely to a minimally inflammed infec-
tion occurred 4 weeks into the subjects primary in-
fection and was associated with a dramatic emer-
gence of immediate hypersensitivity to trichophytin,
Beginning at that point in the host-parasite inter-
action delayed-type hypersensitivity to trichophytin
was demonstrated to decrease and most importantly
the infected lesions became less inflammatory.
Spread by continguous extension as well as devel-
opment of new areas followed. These observations
of natural and experimental dermatophyte infec-
tion strongly suggest that the synthesis of IgE to
dermatophyte antigen is central to the defect in host
resistance which predisposes to the atopic-chronic-
dermatophytosis syndrome.

The role of IgE in immune modulation
of T effector cells

Jones et al. (7-11) suggested that IgE was critically
involved via the mast cell and its complement of
pharmacoactive mediators in modulation of T-ef-
fector cell function in chronic dermatophytosis. They
hypothesized that trichophytin, which is water
soluble, diffuses into the dermis from the fungus
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which parasitizes only the stratum corneum. In the
dermis trichophytin would bind specifically to sensi-
tized T-cells or specific antibody. Thus mast cell
fixed antitrichophytin IgE would become a trigger
that when pulled by trichophytin would activate
mast cell secretion of pharmacologic mediators. In
this scheme locally released histamine would act on
antigen activated T-effector cells within the area
temporarily prohibiting further activation and
release of lymphokine or other mediators of inflam-
mation. Thus, histamine would inhibit T-effector cell
function and suppress delayed-type hypersentitivity
mediated inflammation.

Jones et al. (10) presented evidence to support
this hypothesis. First, Prausnitz-Kiistner (PK) trans-
fer of trichophytin-specific IgE into the skin of a sub-
ject exhibiting only trichophytin-delayed hypersen-
sitivity (DH) produced, with antigen challenge a typi-
cal immediate hypersensitivity reaction followed in
48/72 hours by a 509 reduction in DH. In a similar
manner, local intracutaneous injection of histamine
or agents causing release of histamine produced a
muting of the delayed hypersensitivity reaction.
This strongly suggests that histamine can suppress
the delayed hypersensitivity reaction to tricho-
phytin.

Subsequently, evidence accumulating from several
laboratories has suggested that histamine exerts this
effect via specific receptors (H-2 receptors) located
on the T-effector cell membrane (1, 3, 16, 18). The
changes in T-effector cell function are thought im-
plemented internally through adenyl cyclase and
intracellular cyclic nucleotide regulation of cell
function. More recent evidence suggests that hista-
mine may be an intermediate and not the final
mediator in this pathway. Rocklin (19) has reported
that histamine causes lymphocytes to release a
protein of approximately 23,000 to 42,000 molecular
weight referred to as Histamine Suppressor Factor
(HSF) which inhibits sensitized lymphocytes from
proliferating and producing MIF. Furthermore,
Schwartz et al. (20) have reported that in mice,
serotonin may modulate cutaneous delayed hyper-
sensitivity (DH). Schwartz’s group proposed that
serotonin does not act directly on the T-cell but on
cells of the vascular endothelium, altering the permea-
bility of specialized venules to bone marrow derived
mononuclear cells critical to the cutaneous DH
reaction,

Plausability of Ig E-mast cell-mediator modulation
theory. Whichever final common pathway is opera-

tive remains to be clarified. Nevertheless, it seems
that the IgE-mast cell mediator system is an im-
portant mechanism for in-situ immune modula-
tion. The TgE-mast cell mediator modulation theory
completely explains several puzzling findings charac-
teristic of the atopic-chronic-dermatophytosis syn-
drome namely (1) basis of the atopics susceptibility
to dermatophyte infection; (2) decrease in inflamma-
tion concomitant with appearance of trichophytin
specific IgE and (3) antigen specific nature of CMI
defect.

An alternative sequence of events capable
of leading to chronic dermaphytosis

1t is not known if all atopics who contract chronic
dermatophytosis do so through the sequence of
events discussed above. It is theoretically possible
for the atopic to acquire an identical immunological
profile (enhanced IgE and depressed CMI to tri-
chophytin) plus a chronic infection through an
entirely different process.

The alternative scenario which requires years to be
fully expressed is based on immunization through
the respiratory passages by non-pathogenic but anti-
genetically cross reactive fungi. This results in an
IgE response that later in life thwarts CMI to
antigen from pathogenic dermatophyte fungi which
penetrates through the skin. This is a plausible
alternative supported by several findings. First, the
non-pathogenic molds have been shown to contain
antigens which are cross reactive with trichophytin
(17). Second, some individuals with asthma and
hay fever synthesize IgE very early in life in response
to inhalation of airborne molds or fungi. Such
individuals when examined at 10-12 years of age
don’t express CMI to trichophytin or antigens of
the airborne molds, yet they exhibit strong im-
mediate type hypersensitivity to airborne mold an-
tigens and to trichophytin (8). Thus, although never
infected with dermatophytes these children exhibit
the immune profile of the atopic-chronic-dermato-
phytosis syndrome patient, Should the skin of such
an individual subsequently become infected with a
dermatophyte what would transpire is unknown. It
would seem that even if CMI to trichophytin de-
veloped the presence of cross reactive IgE would,
via the aforementioned modulation mechanism,
inhibit T-effector cells. Thus, chronic dermatophyto-
sis could develop without the individual having ever
expressed CMI to the infecting organism.
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DISCUSSION

Rorsman (Lund). Q: I would like to have your opinion on
the possibility that the decreased delayed reactions to tricho-
phytin that you observed could be due to a change of vascular
rcaction only. Could it be duc 10 the edema you have created
by your immediate response so that the antigen was trans-
ported away?

A: T don’t think one can exclude that at all. There is, how-
ever, some data from intracutaneous tuberculin testing with
a radio-labelled tuberculin that leads one 10 believe that a
fair amount of the antigen remains at the sites.

Strannegdard (Goteborg). Q: Is the primary thing that T
lymphocytes are more scnsitive to histamine in these cases
than in normal individuals, or would you imply that there is
a modulation course of increased IgE levels?

A: I don’t know. Maybe both.

Vickers (Liverpool). Q: 1 found cases with fungal infections
between the toes but widespread fungal infections are rare
in Britain.

A: 1 have never observed a patient with atopic dermatitis
who also had an extensive dermatophyte infection as well.

Saurar (Paris). Wc have seen patients coming from North
Africa, many with numerous atopic features, and having
granulomas in the scalp.

Zachariae (Aarhus). A: We have a group of about 50
patients who have the same immunological pattern as de-
scribed by Jones. We have noted the same laboratory
Almost  all  of paticnts have an atopic
disposition but none have atopic dermatitis. They usually
have the clinical picture of trichophyton rubrum infection
affecting one hand and a sole, now and then the soles alone.

findings. these

Aas (Oslo): The reactions to trichophytin depend very much
on the preparation, which may vary from batch to batch.
Some mould extracts, for example, contain both high and
low molecular irritant and endotoxins, so that one can have
no allergic irritant rcactions in the skin without significance.
So it is very important to have defined materials and
standardizcd methods.

A: 1 agree with that completely. The glycopeptide which we
used was prepared by ourselves over a 3-ycar period and was
irritant-free and toxin-free.

Saurar (Paris). Q: When you give patients with trichophytoses
griseofulvin for a long time, they improve. Have you observed
any modification in the immune responses?

A: If one’s therapy is effective and the infection is eliminated,
the cellular immune response may come back. In some it
will, in some it won't.
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ON THE SIGNIFICANCE OF THE TRICHOPHYTIN
REACTIVITY IN ATOPIC DERMATITIS

G. Rajka

Department of Dermartology, Rikshospiralet, The National Hospiial, Oslo, Norway

Patients with pure atopic dermatitis with and with-
out tinea infection were investigated and compared
with patients with long-lasting tinea infections and
with controls, for presence of intracutaneous reac-
tivity to trichophytin, Penicillium, Cladosporium
and Alternaria antigens. RAST for Penicillium and
Cladosporium was also performed. The results
showed a lack of delayed reactivity, but an im-
mediate reactivity to trichophytin in 50%,/40% of
atopic patients with/without tinea infection. Non-
atopics infected with tinea showed 6692, immediate
and 339, delayed response to trichophytin. The
reactivities in atopic dermatitis (but not in the
non-atopic group) were general parallel with mould
reactions tested intracutaneously or by RAST. It is
assumed that a positive trichophytin reaction in
atopic dermatitis does not necessarily mean sensiti-
zation to dermatophytes, but is primarily the sign
of a cross sensitivity to moulds.

Published in extense (G. Rajka & C. Barlinn) in Acta Der-
matovener (Stockholm) 59: 45-47, 1979,

DISCUSSION

Jones (Atlanta): 1 agree that the IgE antibody to airborne
molds and not sensitization to trichophytin may be the

primary route, but we saw no detectable reactivity until the
32nd day in experimental trichophytin infection.

Q: Do your patients with persistent fungal infections develop
later, in other conditions such as lymphomas?

A: During the time | observed, they did not, but this was
not long enough to answer the question.

Vickers (Liverpool): 1 have only rarely seen in England
severe atopic dermatitis patients with widespread fungal
infections. Does this depend on genetically different ma-
terial?

Jones: 1 have never observed an atopic dermatitis patient
with widespread extensive fungal infection. My patients had
atopic respiratory disease and mild eczema.

A: That was an interesting point. In spite of some climato-
logic resemblances to Great Britain, our material is different.
I will clarify that I have not seen extensive fungal infections
in my patients, but long-lasting, therapy-resistant ones.

Hanifin (Portland): The overall incidence of fungal infec-
tion is decreased in atopic dermatitis, perhaps due to shedding
of the skin unfavourable for dermatophytes. Perhaps we have
cases where the atopic dermatitis obscures the fungal infec-
tion and they are thus not detected. So, in rare instances,
atopic dermatitis patients do develop very striking dermato-
phytosis.
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RESULTS OF FOOD TESTING IN ATOPIC DERMATITIS

Matti Hannuksela

Department of Dermatology, University Central Hospital, Oulu, Finland

Abstract. Skin testing to find food allergy in atopic dermatitis
is recommended from the age of 4 months up to carly
adulthood. Scratch. scratch-chamber, prick and intra-
cutancous tests may be used. In order to obtain optimal
benefit from skin testing, both commercial extracts and fresh
foodstuffs must be used. Extracts of protein-rich foods, such
as fish, egg and nuts, work very well in skin tests, but fruits
and vegetablas lose their allergenicity casily in the extraction
process and that is why they are tested in raw state. The
younger the patient the better the correlation between the
skin test results and the challenge tests. The nature of the
allergen also has a great influence on the clinical relevancy
of the skin tests. Extracts of various cereals correlate for
example in almost every case with skin reactivity alone and
not with symptoms from ingested cereals.

Key words: Skin testing: Atopic dermatitis; Food allergy:
Immediate hypersensitivity

In the thirties and forties food testing was popular
in many countries. In the fifties and sixties it
played only a minor part in routine testing for
detecting allergens responsible for flare-ups in
atopic dermatitis. This decade has seen the revival
of skin tests, antigen-avoidance diets, peroral
challenge tests and hypoallergenic food regimens in
the diagnosis and management of atopic disorders.
Laboratory tests have been developed for detecting
allergens, to purify them and to detect specific 1gE
antibodies in the sera of the allergic patients. Some
dermatologists and pediatricians use skin tests as
a screen for food allergies, while others rely neither
on skin tests nor on RAST-test results.

In this paper | shall discuss our observations
concerning the usefulness of scratch, prick and
intracutaneous tests and the clinical relevancy of the
test results.

SYMPTOMS AND SIGNS OF
FOOD ALLERGY (Table I)

Widespread dermatitis with sudden flare-ups, eczema on the
eyelids and perioral area and oedema in the lips, oral mucosa
and cyelids are clues to food hypersensitivity. Allergic
rhinitis, asthma, conjunctivitis and gastrointestinal disorders

may also accompany other signs and sometimes they are the
only symptoms of this type of allergy.

Contact urticaria from foodstuffs is nearly always due to
immediate hypersensitivity, and in most cases local symptoms
in mouth and nasopharynx and/or aches and pains in the
stomach are noticed (5).

ALLERGENS SUITABLE FOR
SKIN TESTING (Table II)

Kjell Aas (1. 2) has studied cod fish allergy and been able
to demonstrate the proteins responsible for the reaction. In
fact, the results of skin tests with fish extracts as well as
extracts from egg, peanut and other nuts often agree closely
with the patient histories and peroral challenge tests (7).
On the other hand. several fruits, vegetables and edible roots
lose their allergenicity very easily in cooking. deep-freezing
and juice-making (5, 9). Spices ¢can also be tested as such, but
extracts for prick and intracutancous testing can also be
made. Meat, liver and other protein-rich foods are suitable
for scratch testing, and commercial extracts arc also avail-
able. Allergy to meat, however, is so rate that these allergens
are needed in sporadic cases only.

The difficulties in producing a proper test substance for
skin testing arc very pronounced in cereals. A positive skin
test usually means nothing more than cutancous allergy (10).
In such cases. cercals do not elicit any signs of hypersensitivi-
ty when the patient cats bread or porridge. We rarely find
exccptions to this rule. Young children may show a positive
correlation between the skin test result and peroral
challenge in ricc and corn hypersensitivity. In buckwheat
allergy a skin test is also relevant in adult patients. Extracts

Table 1. Symptoms and signs suggesting food allergy
in atopic dermatitis

Symptoms and signs Foods usually responsible

Periorbital and perioral
dermatitis

Fruits and vegetables
(apples, carrots, etc.).
Spices

Sudden aggravation of the Egg, milk, cereals
dermatitis elsewhere

Itching and edema on lips,
tongue and in throat with or
without rhinitis and
conjunctivitis

Urticarial rashes

Fruits, vegetables, peas,
soybean

Plum, spices
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Table I1. Food testing in aropic dermatitis

SC= scratch chamber test, P=prick test, |

intracutaneous test, S

scratch test

Skin test
Allergen(s) method Relevancy Remarks
Fish Commercial extract P Excellent One of the most important allergens
throughout life
Egg Commercial extract Pl Good Hypersensitivity gradually wanes
As such S
Milk Commercial extract Pl Good in babies  Hypersensitivity usually disappears
As such S between 1 and 2 years
Nuts Commercial extract Pl Good Cross allergy to birch pollen in 90-100 2,
Pcas Commercial extract Pl Good in babies  Hypersensitivity gradually wanes
Soybean As such {ground) S
Spices As such S SC Variable False-positive skin test reactions occur
Extracts Pl
Carrot As such S SC Good False-positive and falsc-negative reactions
Swede As such occur. Cross allergy to birch pollen
Plum
Pear ) 3 Group allergy between the fruits.
Apple sl 5sC Sl Cross allergy to birch pollen
Pecach
Celery As sucb S SC Good Severe test reactions may occur. Does not
Extract P lose its allergenicity by cooking.
Cross allergy to birch pollen
Potato As such S SC Good Loses its allergenicity by cooking
Paprika Extract PI Moderate False-positive reactions occur
As such S
Meat As such S SC Poor Falsc-negative reactions
Liver As such S sC Poor A positive reaction suggests
Kidney As such cutancous sensitivity
Cereals As such (flour) S Poor in adutts Positive reactions in cutancous
Extracts P modcrate in allergy only in adults
babies
Buckwheat As such S Good Large test reactions may occur
Extract Pl

from cercals may be used for prick and intracutancous
tests, but flours in scratch tests as such also clicit positive
rcactions ncarly as often as the extracts.

METHODS F@®R SKIN TESTING

Prick and intracutancous tests are suitable for most extracts
which have been sterilized and which are pyrogen-free.
A scratch test is the method used for most of the fresh
vegetables and fruits, for natural spices and flours as well as
for meat. The scratch-chamber test can also be used
especially in testing apple, carrot, potato and other allergens
that are easily destroyed (5, 6). In this test a small amount
of crushed test substance is placed in an ordinary cpicutaneous
test chamber (Finn Chamber®, Epitest Lid Oy, Helsinki)
and fixed on the skin of the patient’s back for 15-20 minutes.
Then the test material is removed and the results recorded.
A positive response is a wheal and flare reaction, at least

half the size of the reaction produced by histamine 10 mg/ml.
Allergic contact urticaria is sometimes also seen on intact
skin and more casily on diseascd skin (8). This type of testing
is indicated, however, especially when looking for causes of
type I contact eczema. although a positive result is a clue to
allergic symptoms from ingested foods as well (11, 12).

PATIENT'S AGE

Usually it has been said that only children of 4 and upwards
are old ecnough for skin testing with foods. In to our
experience, younger children can also be tested. Babies from
4 to 12 months of age are calm and do not become angry
and cry when small scratches are made on their backs. It
scems that at this age the test results are clinically highly
relevant and irritant rcactions arc very scldom seen (Table
111). Among the most common allergens only tomato. rye,
barley and mustard can produce non-specific irritan



Results of food testing 89

Table I11. Food allergy in atopic dermatitis. Results of skin testing

Paticnts

4-12 months >12-36 months Over 36 months Total

7 pats 21 pats 54 pats 82 pats

++ =+ + +++ o+ ++ +++ + Pk

(relevant)®
Foodstuffs No. No. No. No. No. No. No. No.
Milk (Bencard) 2(2) 3 3(0) 2(0) 8(3) 2(0)
Egg (Bencard) 333 2(2) (1) 2(0) 6 (6) 2(0)
Fish (Bencard) 1(1) 3(2) 1(1) 4(2) 8(5) 1(1)
Spices as such 2(2) 9(4) 10 (0) 11(6) 10 (0)
Cereals as such
Rice as such 1(1) 1(1)
Rice as such 1(1) 1(1)
Corn as such
Pca as such 1(0) 1.(0) 7(2) 8 (2) 1(0)
Soy bean as such 4(1) 4(1)
Potato as such 1(0) 70) 1 (0) 8(3) 1(0)
Carrot as such 1 (0) 1 (0) 10 (5) 3(1) 10 (5) 5(1)
Apple as such 1¢0) 11 (8) 1 (0) 12 (8) 1 (0)
Tomato as such 7(1) 3(0) 7(1) 3(0)
Negative to all 3 pats 8 pats 24 pats 35 pats
Falsc-negative results to banana egg, fish, wheat, pca Apple 2, wheat 2

@ Patient history or challenge test positive.

reactions. Children between | and 4 years of age may be
so worried about testing that it is impossible to perform any
kind of skin test on them. At that age the corrclation
between skin test results and challenge tests declines.

Foods causing allergic symptoms in older children and
young adults differ greatly from those in younger children.
In babies, milk and cgg allergies are common. Milk aliergy
usually disappears during the second year of life and hyper-
sensitivity to ecgg diminishes to a great extent at 10-20
years. New allergens become important: apple, carrot,
swede and various spices. On the other hand. allergy to
pea, soybean and cereals may remain unchanged for years.
Persons allergic to birch pollen arc often hypersensitive to
fruits and vegetables (3, 5). True cross allergy between birch
pollen and apple has been demonstrated (4), and such a cross
allergy obviously cxists also between birch pollen and potato
and carrot.
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DISCUSSION

Hanifin (Portland). Q: The majority of my patients have
facial involvement, but they are not all sensitive to foods.
What are the subtle features that allowed you to distinguish
and be suspicious of food allergy?

A: About 1/3 to 1/2 of patients with periorbital and perioral
eczema arc allergic to foods.
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Atherton (London). Q: I must confess that T am not too
convinced that there are any clinical signs which may enable
us to distinguish between patients allergic to food or not.

Aoki (Osaka). Q: Do you make your extracts yourself or are
they commercial extracts? We do not see many positive
reactions in our department.

A: We use commercial extract of fish, milk and eggs and
that is all.

Aas (Oslo). Q: When you say “relevant”, do you mean in
giving the patient eczematous flares when they eat it, or do
you mean relevant as an allergen?

A: With relevant reactions I mean that the patient gets
eczema—or sometimes urticaria (usually eczema).
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HISTORY OF FOOD ALLERGY, RAST AND CHALLENGE TEST
IN ATOPIC DERMATITIS

E. Bonifazi, L. Garofalo, A. Monterisi and C. L. Meneghini

Department of Dermatology, University of Bari, Bari, ltaly

Abstract. In 541 patients with atopic dermatitis (AD), a
history with spccial reference to food allergy, RAST and
challenge tests were performed. In 84 patients cutaneous
symptoms (exacerbation of the dermatitis or acute urticaria)
were attributed to ingestion of various foods. especially eggs,
milk, fish and peaches. While in cases of acute urticaria the
history agreed largely with the results of the RAST and
challenge test, in patients with exacerbation of the dermatitis,
considerable discrepancies came to light between the anam-
nestic data and the other tests. Therefore the essential role
of food allergy, in a consistent number of cases of atopic
dermatitis, is unlikely. In the subjects with a family history
of atopy. the early introduction of artificial milk neither
increases the incidence of atopic dermatitis, nor precipitates
its earlier onset, nor—finallyv—increases the incidence of
asthma or food allergy. Only 3 out of 25 subjects with
specific IgE antibodies to nuts showed specific IgE to birch,
which is an uncommon tree in the South of Italy.

Key words: Dermatitis; Atopic; Food allergy; RAST

Atopic dermatitis (AD) is a most complex condition
in whose pathogenesis, which has not yet been fully
elucidated, genetic, environmental and
logical factors play an important role.

The aim of this paper is to elucidate the etiopatho-
genetic significance of food allergy in AD, with
special reference to the type of feeding in early
infancy.

immuno-

MATERIAL AND METHODS

541 subjects with AD who came under our care in the last
5 years werc admitted to the study. A majority of the
subjects, namely 503 (248 males), were undcer 12 ycars of age
and 38 (11 males) were 13 to 44 years of age. In addition
our series included 80 controls aged 1 to 12 years and 12
controls aged 13 to S0 years, all suffering from other discases
and with neither personal nor family history of atopy.

In all these subjects a detailed allergological history was
obtained with special reference to the possible cutaneous
manifestations of food allergy. Furthermore, in 6 000 child-
ren who came under our care in the last 18 months, a special
inquiry was undertaken into the family history (parents,
children. brothers) of atopy (AD, asthma, rhinitis) and into
the type of feeding in the first 3 months of life.

Specific IgE antibodies to white of egg. milk, and

Table 1. Clinical history: cutaneous symptoms elicited
by the most allergenic foods

Number of patients with

Urticaria Eczematous lesions
Egg 15 24
Milk 2 14
Peaches 14 2
Fish 12 2

fish (cod) were measured by radioimmunoassay, using the
kit Phadebas-RAST (Pharmacia, Uppsala). In a further 84
subjects antibodies were measured to nuts and almonds.
In 25 subjects with antibodies to nuts, RAST was carried
out with three allergens. The results were ¢xpressed on an
arbitrary scalc from 0 (negative) to 4 (1. 2, 3, 4 positive) as
previously described (3).

In all these subjects challenge tests were carried out. In
those subjects already put on a dict excluding certain food-
stuffs, challenge tests were carried out under double-blind
conditions. Others were first put on a diet frce from the
offending foodstuff or foodstuffs for 30 days and then chal-
lenge tests were carried out, starting with very small doses
and incroasing the later progressively by repeated admini-
stration over a period of at least one week. In cascs of doubt-
ful results, the tests were repeated in various seasons, some-
times using the double-blind technique.

RESULTS
History. Among the 541 subjects with AD, cutaneous

symptoms after ingestion of eggs, milk, peaches and

Table 1. Aropic diseases in 222 subjects with family
history of atopy

Breastfed Bottlefed

(150) (72)
Atopic dermatitis (AD) 88 599% 23 32%°
Onset of AD (mean age) 18 months 20 months
AD +-asthma 24 2790 4 1790
AD ~food allergy 22 259%° 3139

@ Of the total cases. ° Of the cases with AD.
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Table TH. Results of RAST and clinical history
(cases with RAST positiveftotal cases)

Table V. Egg sensitivity in atopic dermatitis (AD):
Clinical data, RAST and challenge test (CT)

Food allergy RAST class
No food
Urticaria Eczem. lesions allergy 0 | 2 3 4
Egg 14/15 18/24 (2) 135502 (76) In 15cascs of AD +
Milk 22 8/14 96,525 (57) cgg urticaria | 9(6) L) 44)
Fish 112 1;2 32/528 (14) In 24 cases of AD
egg exaccrbation 6 2-1- 72 3.2- 6-3-
()= RAST class | In §02 cases of AD
without fiood allergy 367 76 48 -2- 10 -3- |

fish were reported in 85 cases. Other foods were
responsible for cutaneous symptoms in 24 cases.
Details of symptoms associated with the most of-
fending foods are shown in Table [. No instance
of food allergy was recorded in 92 non-atopic
patients.

Inquiry into the typc of feeding in
allowed us to single out, among the subjects at risk
—222 patients with a family history of atopy—
2 quite distinct populations: 1) babies exclusively
breastfed for at least 3 months: 2) those on bottle
feeding from day 1. The results are listed in
Table 1I.

RAST. Results of RAST with egg, milk and fish
are presented in Table III. In 3/25 subjects with
antibodies to nuts. antibodies to birch were also
demonstrated. In 15 of thesc 25 cases antibodics to
juniper (in 4 patients), to oak (in 13 patients). and
to plane-trees (in 12 patients) were also shown,
(Table V).

infancy

Table V. Antibodies to trees in 15 subjects with
antibodies to nuts (figures indicate RAST class)

Juni- Plat-

Betula perus  Quercus Olea anus
[. C. M. 2 1 2 0 2
2. 1. A 0 0 0 0 0
3. DB.S. 0 0 3 2 0
4. O. M. 0 1 2 1 2
5. P A, 0 0 0 0 0
6. L. A, 0 0 2 0 2
A | 2 2 2 2
8. F. M. 0 0 2 2 2
9. D. G. 0 0 2 0 1
10. C. G. 0 0 2 1 2
11. M. D. 0 0 2 0 2
12, R. M. 2 0 2 2 2
13. V. M. 0 1 2 3 2
14. M. A. 0 0 1 0 2
5. N. G. 0 2 0 2

In 92 controls without
AD 90 2

( )=number of patients with CT positive: urticaria. - -
number of patients with CT positive: exacerbation AD.

Challenge test. In patients reporting a history of
acute manifestations (urticaria, angioedema, rash)
the results of challenge tests proved positive in 34/43
cases. In patients with a history of exacerbation of
the dermatitis, elimination diets and challenge tests
were positive in 13j42 cases. In patients with positive
RAST and negative clinical history, elimination
diets and challenge tests were positive in 5/253
cases.

DISCUSSION

Introduction of heterogeneous proteins in the first
months of life may. in some cases, render a latent
atopic constitution morc evident. However, in a
majority of our subjects at risk of atopy, carly
introduction of artificial cow’s milk neither in-
creased the incidence of AD, nor precipitated its
earlicr onset, nor—finally—increased the incidence
of asthma and food allergy. On the contrary the
data presented in Table Il indicate a surprising
prevalence of atopic disorders in breastfed babies.
These data are in agreement with those of Halpern
(5), who followed for 7 years 1753 children fed
breast milk. soy milk. or cow’s milk: the develop-
ment of allergy was similar in all three groups.

Recently Bjorksten & Saarinen (2) wcre able to
detect cow’s milk antibodies only in breast-fed
children. They suggested that large quantities of
antigen, such as in children fed cow’s milk, may
inhibit the IgE response.

The foods reported more frequently as allergenic
in our series were eggs, milk, fish and peachcs. The
cutaneous response developing after ingestion of
eggs was either acute (urticaria) or cczematous in



type. That recorded after ingestion of milk was
usually of the latter variety and that after fish and

peaches consisted mainly of acute manifestations.

The most common acute pattern was an attack of
urticaria, usually of the ““contact type”. The onset
was immediate after contact with a raw white of egg,
with fish and with the skin of peaches.

The picture of eczematous type took longer to
develop and the time lag was more variable (6-72
hours).

The age was of considerable importance. Cutane-
ous reactions occurred mostly in the first 10 years of
life, only to become attenuated and often disappear
altogether later, while AD, might still persist.

Acute reactions of food allergy were more fre-
quently demonstrated in our patients with AD and
respiratory allergy. Some authors (1,4) pointed
out the association between respiratory allergy and
food sensitivity. One possible explanation was cross-
sensitivity between birch pollen and hazel-nut al-
lergen, but in our series, antibodies to nuts were
more frequently associated with antibodies to oak
and plane-trees. By contrast, antibodies to birch and
juniper, which are rare trees in our country, were
seldom demonstrated.

In our previous paper (3) the role of the most com-
mon food allergens in the etiopathogenesis of AD
was investigated. Antibodies to foods can be
frequently demonstrated in AD patients, but they
are not always responsible for exacerbation of
dermatitis. This is especially evident in the case of
antibodies to eggs. The data presented in Table IV
show that these antibodies can be found in 1/3 of
AD cases (167/541), but they were responsible for
eczematous lesions in only 13 cases (2.4%), con-
firmed by double-blind challenge tests. It would
appear therefore that food allergy may constitute
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a factor responsible for eczematous lesions in some
cases of AD, but its essential role in a significant

group of cases is unlikely.
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DISCUSSION

Larsen (Aarhus). Q: In the cow's milk group and the breast-
fed group, how many patients in the two groups had a
double parental history of atopy?

A: We did not make this differentiation.

Rajka (Oslo). Q: Have you seen itch as the first sign in your
challenge experiment?

A Yes, itch is a very important symptom which we find in
acute reactions such as urticaria and in eczematous flares and
exacerbations of the dermatitis. In the acute reaction
pruritus begins a few minutes after challenge. In eczematous
lesions, pruritus began between 6 and 72 hours after chal-
lenge.
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HYPERIMMUNOGLOBULINAEMIA E IN ATOPIC ECZEMA
(ATOPIC DERMATITIS) IS ASSOCIATED WITH “FOOD ALLERGY™
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Abstract. Thirty-two adult patients with atopic eczema were
compared with a similar group of atopics with asthma
and/or rhinitis, Twelve patients with eczema had a history
of food allergy, either to fish or eggs: only one of the asthma/
rhinitis group gave such a history. When “prick” testing to
foods was performed, all but one of these patients with a
history of food allergy had a positive skin test to foods. In
addition, 6 further patients with eczema and one further
patient from the asthma/rhinitis group gave positive skin
tests to foods. Total serum IgE concentrations were esti-
mated in each patient, and it was found that those patients
with the highest IgE concentrations were those with
positive skin tests to foods. As severe atopic eczema in adults
is a difficult management problem, it is suggested that in
those with positive skin tests to foods, exclusion diets are
worth a trial.

Keyv words: Immunoglobulin  E; Food
allergy

Atopic eczema;

Patients with atopic eczema tend to have very high
IgE concentrations (1-3), and this is particularly
true if the eczema is associated with asthma and
rhinitis (4). A majority of authors (3, 5-6), have also
asserted that there is a positive relationship between
the severity of the eczema and the total serum IgE
concentrations though it is generally accepted there
is considerable variation between the serum IgE
concentrations in different patients, and that the
concentrations in individuals are relatively constant
when sequential studies are performed.

The present study was designed to ascertain the
reason for the variation in serum IgE concentra-
tions between different patients with atopic eczema.

PATIENTS AND METHODS

Thirty-two patients with atopic eczema were studied. Eigh-
teen were male and 14 female, and their ages ranged from 18
to 54 years; 10 of them also had a history of asthma and
rhinitis, 8 had asthma, and 3 hayfever. They were compared
with 28 patients with asthma and/or allergic rhinitis who
were matched for age and sex (9 had a history of asthma
and rhinitis, 6 had asthma, and 9 had rhinitis), and 28
matched healthy controls.

The patients from each group, and the healthy controls
had venous blood withdrawn for total serum IgE concen-
trations to be estimated: this estimation was performed using
the solid-phase radio-immune-adsorbent technique (Pharma-
cia, Uppsala, Sweden). Each patient and control was also
skin-tested by “‘prick-testing” to 8 inhalants and 8 food
allergens: the allergens were supplied by Bencard, Brentford,
Middlesex, and the following were used: () inhalants: pol-
lens from mixed grasses, pollens from mixed flowers and
shrubs, dog hair, cat fur, horse hair, house dust, house dust
mite and Aspergillus fumigatus; () foods: mixed cereals,
yvegetables, meats, fruits, fish, shellfish, cow’s milk and whole
egg. The results of skin tests were recorded after 15 minutes
and were deemed to be positive when the weal reaction had
a diameter {on average) greater than 5 mm; lesser weals were
disregarded. Statistical significance for differences in serum
IgE concentrations between groups was calculated in each
case using the Mann Whitney U test.

RESULTS

History of food allergy

Patients with eczema. Of the 32 patients with eczema,
11 gave a history of allergy to foods with swelling
of the mouth and throat, and in some, vomiting.
Of these, 6 gave a history of allergy to fish, 4 to
eggs, and 2 to both allergens. (One other patient
noted that her eczema deteriorated after ingestion
of fish but had no symptoms of angio-oedema).
Only one patient had a history of allergy to milk,
and he had since “outgrown’ it.

Patients with asthma and allergic rhinitis. Of the
28 patients, only one gave a history of food allergy,
having experienced angio-oedema on ingestion of
fish.

Control group. Not one of the 28 healthy controls
had a history of food allergy.

Skin testing

Patients with eczema. Of the 32 patients, 29 had one
or more positive prick tests to inhalants, and 17 had
one or more positive prick tests to foods (Fig. 1).
In all but one of the patients with a history of
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Fig. I. Number of patients with positive prick tests per
allergen (inhalants and foods): 32 patients with atopic eczema
and 28 patients with asthma and/or rhinitis.

allergy to foods, this was confirmed by a positive
prick test with weal ~5 mm diameter (in the one
patient with a history of food allergy whose prick
test did not achieve a weal of 5 mm diameter, the
weal had a diameter of 4 mm). In addition, these
patients and 6 further patients produced unexpected
positive skin tests to foods, both to fish and eggs,
and also to shellfish, and meats (on subsequent
testing, mainly to pork). Only one had a positive
prick test to milk, and there was no history of
allergy to milk in this patient.

Patients with asthma and/or rhinitis. Twenty-four
of the 28 patients had positive prick tests to
inhalants. Only two had a positive prick test to
foods (fish), one being the patient who gave a history
of allergy to fish (Fig. 1).

Control group. Two of the 28 controls had un-
expected positive skin tests to grass pollens.

Total serum lgE concentrations

The total serum IgE concentrations of patients with
atopic eczema (median 4 000 U/ml) were significantly
higher (p =0.01) than those of patients with asthma

and/or rhinitis (median 300 U/ml) and the control
group (median 45 U/ml). However, there was noted
to be a marked variation in IgE concentrations in
the eczema group (range 10-40 000 U/ml).

When the serum IgE concentrations in all groups
of patients with atopy were correlated with the results
of skin tests to food allergens, it was found that
those patients with positive prick tests to foods
(median 9 500 U/ml) had significantly higher IgE
concentrations (p =0.01) than those without. It was
also observed that the eczema patients without
positive skin tests to foods, had similar IgE con-
centrations (median 450 U/ml) to those of the
asthma/rhinitis group (median 280 U/ml); and the
IgE concentrations were again significantly lower
(p=0.01) than those of the skin test positive (to
foods) group (Fig. 2).

DISCUSSION

These studies show that the IgE concentrations are
highest in those atopics with evidence of *“food
allergy”, and suggest that antibodies to food are



96 R. St C. Barnetson

L]
-
=3
J1
1=l
»
i
: o
A &
' -
'3
= A
=2 -
A40” T
= i #
o A -
Ada
i -
- .
P LR
i N
I'_ - n =
N
n
&
N
A
[ SE— Y -
ASTHMA  RHINITIS ECZEMA PATIENTS ALL PATIENTS
SKIN TEST NEG VE (SKIN TEET N 'E (SKIN TEST POSITIVE
TO FOORS) T FOODE TO FOODS)

Fig. 2. Serum IgE concentrations in patients with positive
skin tests to foods compared to those with negative skin
tests to foods. Open circles (0) or triangles (/) indicate
those with history of angio-oedema following ingestion of
foods.

largely responsible for the very high IgE con-
centrations seen in atopic eczema patients.
Patients with severe atopic eczema who tend to
have high IgE concentrations, are a difficult manage-
ment problem. Patients with mild atopic eczema are
usually effectively controlled by the application of

steroid ointments, the use of antibacterials where
necessary, and the avoidance (as far as possible) of
precipitating factors such as stress, excessive
sweating and contact with irritants such as wool:
however, on the whole, these measures are not
adequate to control those with severe eczema. If
food allergy (latent or overt) plays even a minor
part in the pathogenesis of the eczema component,
then avoidance of potential allergens could be
helpful.
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DISCUSSION

Aoki(Osaka). Q: Is there any difference between patients who
are simply allergic to food and others who are also sensitive
to moulds in the effect of food restrictions?

A: 1 have not studied that. My main message is that the
higher the IgE, the more foods they are allergic to.

Aays (Oslo). Q: I would like to comment on heredity, Links
between genetic markers and allergens have only been demon-
strated with rare and less active allergens.
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TREATMENT OF ATOPIC DERMATITIS WITH TOLEROGENIC
DOSES OF ANTIGEN

David L. Morris

La Crosse.

Abstract. The principles of allergic management of atopic
dermatitis, with special reference to sublingual hyposensiti-
zation, arc briefly clucidated.

Key words: Tolerance; Sublingual hyposcnsitization

Atopic dermatitis from an allergist’s point of view
is simply one form of allergy. The physiology of
atopic skin is analogous to the physiology of
asthmatic lungs. Many scientific studies have clearly
shown that there is a condition of beta-adrenergic
blockade with an imbalance of cyclic AMP vs. cyclic
GMP in both skin and lungs. There is also probably
a T-cell defect in atopic dermatitis and asthma, with
decreased T-suppressor cells and increased produc-
tion of IgE antibodies. The genetic defect which
allows these conditions to occur may cause atopic
dermatitis, nasal allergy, asthma, and any of the
whole spectrum of allergic diseases.

The life-time variation of atopic disease is quite
clear. The initial symptoms of atopy in the infant
are frequently atopic dermatitis involving the cheeks,
which usually clears during the second year of life.
The nasal symptoms may occur at the same time
but are frequently delayed into childhood. If the
severity of the problem is great enough, with a
family history of wheezing, then asthma may occur.
Infection, heavy antigen exposures, and stress fac-
tors, account for some of the changes in the cycle.

Hyposensitization has not been particularly suc-
cessful in atopic dermatitis and is not clearly recom-
mended in its treatment. The conventional use of
increasing dosages of injectable antigens to produce
blocking antibody has not given good results in
atopic dermatitis.

The only allergic condition clearly benefiting from
blocking antibodies has been stinging insect allergy.
This is a special type of allergy where a small
amount of antigen is injected by the insect into the
subject. In this type of exposure it has clearly been
7— 802813

Wisconsin 54601, USA

shown that blocking antibodies can be passively
transferred and are effective in preventing the
allergic reaction.

The end result of successful long-term allergic
management is the development of tolerance, with
decreased IgE and IgG antibodies. This would be
an example of high dose tolerance. The immuno-
logic development of low dose tolerance in animals
has had little clinical use in man. Low dose tolerance
can be achieved in man by the frequent administra-
tion of small doses of antigen which produce
decreased IgE antibodies and evidence of immune
tolerance. I have utilized the technique over the last
12 years in treating various allergic disorders.

The primary allergic management of atopic der-
matitis must include a broad approach to the
allergy problem. Inhalants tested and treated must
include dust, dust mite, pollens, epidermals, and
molds. Various techniques must be used to carefully
diagnose food intolerance and chemical suscepti-
bility. It has been shown that part of the problem
in certain patients with atopic dermatitis who have
a marked elevation of IgE, have excessive IgE anti-
bodies specific to the bacteria which releases hista-
mine and interferes with the body’s immune response.
Bacterial antigens that cause skin infections should
be included in the diagnosis and treatment of atopic
dermatitis. To make matters more complicated,
certain materials such as formaldehyde must be con-
sidered as both contact and inhalant problems. The
inhalation of formaldehyde fumes from new fabrics,
carpeting, foam insulation, and wall board, con-
stitute definite hazards which are probably more of
an allergic nature than simple toxicity.

Careful evaluation of the patient with atopic
dermatitis for inhalants can be done by intradermal
titration and radioallergosorbent (RAST) for al-
lergens. Elimination diets followed by sublingual
provocative food testing and subsequent feeding
challenges can be used for foods. Radioallergo-
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sorbent (RAST) tests can be of some help for foods.
Chemicals can be tested by intradermal and provo-
cative techniques. Inhalants and chemicals are treated
with proper sublingual dosage of antigen three
times daily under the tongue. Foods are also treated
sublingually before meals and as needed with food
antigen. Response of patients under treatment can
be judged by their clinical response. by their de-
creased skin reactivity, and by improvement in the
radioallergosorbent tests. The dosage of inhalant
antigen is increased as the patient’s sensitivity
decreases.

This treatment lends itself to the early treatment
of atopic problems. After 25 years of medical

practice, it is clear to me that the problem infant,
if properly recognized and diagnosed as atopic, can
be very effectively treated, and that the natural
development of further allergic problems is retarded
or completely reversed. Atopic dermatitis is an
allergic disease which can be treated by using
tolerogenic doses of antigens.

DISCUSSION

Brandrup {Copenhagen), Q: Can vou argue for vour state-
ment that cracking of the chin and fissures by the ear lobe
are connected with mold/house dust allergy?

A: | do have to rely on my experience, but | think my
observations are correct.
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DIETARY ANTIGEN AV@IDANCE IN THE TREATMENT
OF ATOPIC DERMATITIS

N. J. Atherton

Department of Immunology, Institute of Child Health, Guilford Strect, London, W.C.1, England

Abstract. There is now good evidence that food allergy is an
important aetiological factor in atopic dermatitis and that
dietary antigen avoidance is a helpful form of therapy, par-
ticularly in younger children. Allergy history, prick tests
and the RAST are of limited value in identifying the allergies
present in individual children. A systematic practical ap-
proach to allergy diagnosis is currently under cvaluation.

Key words: Dermatitis; Atopic; Food sensitivity; RAST

The role of food allergy in the aetiology of atopic
dermatitis has received little attention from derma-
tologists, paediatricians and immunologists alike in
recent years. Relatively few children give a clear
history of exacerbation of their dermatitis by foods.
Although prick tests to food antigens are frequently
positive, avoidance of the test food frequently
produces no noticeable improvement. For these
reasons, antigen exclusion diets have for some time
been unfashionable in the treatment of atopic derma-
titis. The conviction that benefit results from the
avoidance of certain foods, especially cows’ milk
and eggs, is nevertheless a common phenomenon
among the parents of children with atopic dermatitis.
Dietary treatment has been advocated by allergists,
particularly in Scandinavia and in the USA, though
little objective evidence of its therapeutic value has
appeared in the literature. The finding, that exclusive
breast feeding can reduce the incidence of atopic
dermatitis in predisposed infants (2), certainly adds
support to the concept that this disease might be a
consequence of sensitization to food antigens oc-
curring during early life. However, the mechanism
by which such an effect is achieved has not becn
established, and avoidance of cows’ milk protein
per se may not be the most important factor.
There was a clear nced for a properly controlled
study of the cffect of dietary antigen avoidance in
atopic dermatitis. In designing such a study we
decided to concentrate attention on children under
9 years, though we excliuded those below 2 years

for ethical rcasons. We selected, empirically, a diet
excluding cggs and cows™ milk primarily, but also
chicken and beef because these share some common
proteins. A major problem was to create an appro-
priate control regime against which to test the
antigen avoidance diet. Rigid exclusion of certain
foods in a diet administered in the child's home
requires the full co-operation of the parents and
cannot be achieved without their full understanding.
The maintenance of "blind’ conditions was overcome
by the use of a ‘sham® diet. Eggs, cows’ milk,
chicken and beef were avoided in hoth the ‘trial’
diet and the control diet. A milk ‘substitute’ was
given during both periods, consisting of a dried
soya preparation during the ‘trial’ diet, and a mix-
ture of dried cows' milk and egg during the control
diet. Although these milk substitutes tasted different,
both had a flavour unfamiliar to the patients and
their parents; they were not informed of the nature
of the milk substitutes. We invited 36 children to
take part in the 12 week study; all had typical atopic
dermatitis and at least one positive prick test to a
standard battery. Each diet was given for a 4-week
period with an intervening 4-weck period when the
children resumed their usual diet. The order of
allocation of the diets was randomised and unknown
to the dermatologists making the clinical assess-
ments. The results of this trial have been published in
detail (1). Significantly greater clinical improvement
was observed during the trial diet period than
during the control period. 12 out of the 20 chil-
dren completing the study experienced really worth-
while benefit from antigen avoidance; we have fol-
low-up data for 11 of these. Seven of these 11 still
find dietary antigen avoidance helpful 2 years later.
All have tried reintroducing the excluded foods.
Reintroduction of eggs led to exacerbation of
eczema in all of these 7 children who continue
to be on diets, and cows’ milk reintroduction caused
exacerbations in 6 of these 7. The majority can
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Fig. /. Numbers of patients having positive prick tests
(weal ~2 mm) to at least one of 5 egg and cows’ milk pre-
parations before dictary cgg and cows' milk avoidance,
according to subsequent clinical response.

now eat beef and chicken with impunity. Of the 4
who have discontinued antigen avoidance, onc is
now free of dermatitis altogether and the other 3
can now tolerate all the previously excluded foods.

It is often suggested that these diets are too diffi-
cult for patients and their parents. Of the 36 children
entering the study 9 were excluded from analysis for
non-adherence to diet, but in only 2 of these did this
occur during the trial diet; if there is clinical
response to dietary treatment the difficulties are
cheerfully borne by the child and parents.

A further aim of this study was to assess whether
a careful history, prick tests and the RAST could
identify those children most likely to benefit from
dietary treatment. At entry to the trial we sought a
history of symptomatic food allergy. Only 4 of
the 20 completing patients gave a history of cutane-
ous reactions to foods and in only 1, possibly 2,
was this an eczematous recaction. There was no
association between positive prick tests to 5 egg and
cows' milk preparations (whole egg, egg yolk, cgg
white, f-lactoglobulin, x-lactalbumin) and response
to dietary avoidance (Fig. 1). We also did the RAST,
using 5 egg and cows’ milk antigens: ovalbumin,
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Fig. 3. Scrum total IgE levels before antigen avoidance ac-
cording to subsequent clinical response.

bovine serum albumin, f-lactoglobulin, bovinc
gamma-globulin and «-lactalbumin.  All except
one patient had at least one positive test. There were
more positives in those patients who showed a good
clinical response to antigen avoidance (Fig. 2); as
anticipated, the mean serum IgE was also some-

RAST ANTIGEN ANTIGE AVOIDANCE
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Ovaibumin * * # E * %Kk %k * KK KKK
o b TS « > . 's®
Bovine serum alburmin s % % 3ok k| % %ok ®E% k¥ Fig. 2. Positive RAST (*) to cgg and COMSi
milk antigens before dietary egg and cows
B=/lactoglobulin: (Sigma) # A b ol T el o milk avoidance. according to subscquent clin-
B Lactoglobulin (Shirfiela) " ,-,_ & ¥ % B E¥ * ical response. Vertical columns show results
for individual patients. The assay uscs micro-
Bpyieiiycwiglolulin & * # % K (AN H crystalline cellulose particles: binding ex-
a- Lactalbumin * * L O ceeding 1.6« cord scrum value is taken to

indicate positivity.
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Fig. 4. Serum levels of specific IgE to z-lactalbumin and cat
dander in a RAST assay using microcrystalline cellulose par-
ticles. The broken horizontal line indicates our laboratory
threshold for positive binding. Values are shown both before a
and after 4 weeks’ dietary egg and cows” milk avoidance in
individual patients.

what higher in this group (5280 1U/ml compared
to | 872 1U/ml, Fig. 3); neither of these differences
reached statistical significance.

The specific IgE antibody assays were performed
on sera collected at the start and finish of the first
dietary period, whether ‘trial’ or control; in 13
patients this was the ‘trial’ diet period. In Fig. 4
the changes occurring in the serum levels of specific
IgE to a-lactalbumin during this 4-week period are
compared with those to cat dander. Sharp decreases
in specific IgE to «-lactalbumin occurred in 8 of the
13 patients, and in 7 of these the test would have been
reported as having changed from positive to nega-
tive. These changes approached statistical signi-
ficance in the paired “T" test (log transformed data,
0.05 <p=0.1). The changes in serum levels of
specific IgE to cat dander show no discernible
trend. In a few patients large and unexplained
changes in specific IgE levels to both antigens were
seen. These data suggest that avoidance of an
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allergen can induce appreciable changes in serum
levels of specific IgE antibody in a surprisingly
short period of time.

Thus, neither history, prick test nor the RAST
would have enabled us to identify those children
most likely to benefit from dietary avoidance of
egg and cows’ milk antigens. We considered that the
evidence was strong for benefit from such a diet.
The problems remained the selection of children
for such treatment, and the identification of the
relevant dietary allergens upon which to base
antigen avoidance diets in the individual case. Clearly
we had only considered a few foods in this initial
study; presumably other food allergies were present,
particularly in those children who did not show
dramatic responses to avoidance of cows’ milk, egg,
beefl and chicken alone. We decided that the absence
of more sophisticated tests for allergy diagnosis
would force us to elucidate the individual patient’s
allergies on a basis of trail and error. This process
would necessarily be laborious and timeconsuming
for patient, parents, doctor and dietitian.

We have gained the impression that younger
children are more likely to experience worthwhile
benefit from dietary antigen avoidance, though the
reasons for this are unclear. It is suggested that
allergy to airborne allergens becomes increasingly
important in the eczematous child with advancing
age. Furthermore, the administration of demanding
diets is accompanied by fewer problems in the pre-
school child. We have now concentrated our atten-
tion on this group for a further study. Although
the progress of this study is still at an early stage I
would like to describe briefly what happens to these
patients in our hospital. The opportunity to in-
vestigate the child’s food allergies in more detail is
offered to parents of pre-school children if the
response to general measures, ordinary topical treat-
ment and a standard egg and cows’ milk avoidance
diet is judged inadequate. The patient then pro-
gresses through 3 distinct phases. Initially he is

Table 1. “Oligo-antigenic’ diets

Lamb

Rice, rice flour etc.
Carrots, swede
Goats’ milk
Apricots

Turkey

Potato, potato flour
Cabbage, Brussels sprouts
Soya ‘milk’

Peaches
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put on what we have optimistically called an ‘oligo-
antigenic’ diet. There are 2 such diets, each entirely
different (Table I). Diet 1 is given first, for a period
of 4 weeks. If marked improvement occurs, the
patient will be able to progress to the second phase
in which foods are re-introduced on a scheduled
basis. If marked improvement does not occur, the
patient is given diet 2 for a 4 week period, to rule
out the possibility of allergy to any constituent of
diet 1. If a child does not benefit from either diet,
food allergy is unlikely to be a major aetiological
factor in his particular case. During the reintroduc-
tion phase one new food is tried each week. The
food is given on 4 successive days, a very small
quantity on the first day, then a larger quantity on
the next 3 days. If no adverse reaction is noted
during these 4 days or during the 3 subsequent days,
this food can be added to the basic diet and eaten
freely. If any reaction is noted, particularly a
cutaneous reaction, the parents note the details in a
special diary and the food is not given again. There
are of course special problems with certain foods con-
taining several constituents, such as bread, which
may include wheat, soya, yeast and often also milk
and pork fat. With such foods we specify particular
recipes or commercial brands whose contents are
known, and reintroduction is not attempted until
each constituent has already itself been successfully
reintroduced. At the end of several months, each
patient should have identified a list of foods to
which allergy is suspected. We are keen to attempt
confirmation of these allergies by double-blind
challenges; this is the purpose of the third phase.
H. J. Heinz & Co. have very kindly made up suitable
preparations for these challenges. There are 2
‘carriers’, one savoury, based on carrots and lentils,
and one sweet, based on apricots and rice. The
carriers themselves are used for the control chal-
lenges and a variety of foods such as wheat, egg,
milk, chicken and pork are added to these in such a
way that identifiable alteration is minimised. For
each ‘true’ challenge a control challenge is given.
One challenge is given each week, in hospital; the

order is randomly allocated by the dietitian. Each
challenge is given over 7 successive days, a small
quantity only being given on the first day. Insuffi-
cient data are available at this stage to justify discus-
sion here, but we believe that successful allergy
diagnosis can be achieved using these methods. One
hopes, though, that better understanding of the
immunopathogenesis of atopic dermatitis will lead
to a more fluent approach to the identification and
treatment of patients’ allergies.
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DISCUSSION

Rook (Cambridge). Q: Children when they first start to feed
themselves are not very good at getting food into their
mouths—they get it all over their hands and all over their
faces. What is your view as to the importance of contact
urticaria to foods as a mechanism by which foods exacerbate
eczema in small children?

A 1 believe that this does happen. Similarly, when food and
other antigens exacerbate eczema following systemic ab-
sorption, the initial lesion may always be urticarial. Ecze-
matisation might then follow if scratching occurs.

Concluding remark

By Kjell Aas

I would like to finish off this session with what 1 believe to
be very important. We must be aware that technical details
play an important role in establishing allergy. The RAST
classes 1 and 2 are often non-specific. One can have non-
specific reactions also to skin tests. When using a com-
mercial extract in a given concentration one can have
30-50 ", reactions which are called positive, but if one dilutes
that extract twenty times, it will then give a 95°, correlation.
Furthermore, we must not forget the nature and the natural
causes of this disease. It is fluctuating and multifactorial,
so we need very strictly controlled trials without compro-
mise.
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MONOCYTE CYTOTOXICITY IN CLINICAL EXACERBATION
AND REMISSION OF ATOPIC DERMATITIS

Knud Kragballe and Troels Herlin

Department of Dermatology, Aarhus University, Marselishorg Hospital. Aarhus, Denmark

Abstract. Six adult patients with severe atopic dermatitis
were followed up for an average time of 9 months, through
periods of clinical exacerbation and remission. Sequential
studies of monocyte function measured as antibody-depend-
ent cell-mediated cytotoxicity showed depressed function
which did not normalize during clinical remission.

Key words: Antibody-dependent cell-mediated cytotoxicity;
Monocytes; Atopic  dermatitis; Remission;
Exacerbation

Several studies have suggested immunologic dys-
regulation in patients with atopic dermatitis. How-
ever, only a few sequential studies have been per-
formed. In these studics there has been a lack of
agreement over the correlation of the clinical
state with serum IgE levels (4, 9). For a decreased
lymphocyte transformation test, no influence of
the clinical state was noticed (1), while for poly-
morphonuclear leukocytes, chemotaxis normalized
following clinical remission (7).

Earlier we showed that monocyte function
measured as antibody-dependent cell-mediated cyto-
toxicity (ADCC) was reduced in patients with
severe atopic dermatitis during exacerbation of their
disease (2). The purpose of this investigation was
to determine by sequential studies on individual
patients whether or not monocyte ADCC fluctuated
with exacerbations and remissions in skin involve-
ment.

MATERIALS AND METHODS

Patients and controls. Six patients with recurrent widespread
dermatitis were included. Their ages ranged from 21 to 33
years (median 24). Two of them had in addition asthma,
though not during the observation period. None had received
svstemic glucocorticoids.

Patients were observed over an average period of 9 months.
The first blood sample was taken during acute widespread
dermatitis and repeated when there was no sign of dermatitic
activity. Between these two samples the patients were treated
with potent topical glucocorticoids andjor tar. After remis-
sion, blood sampling was repeated every second months over

a period of 6 months and on the same occasions the extent
and secverity of the disease were graded according to Rogge
and Hanifin (7). During this period all patients expericnced
some fluctuation in their disease state, but the trecatment
was limited to topical hydrocortisone or hydrocortisone-
butyrate from time to time. Antihistamines were withheld
72 hours before cvery blood sample. Controls were 36
healthy volunteers, their ages ranging between 17 and 55
vears (median 30).

Prepararions of monocytes. Heparinized venous blood (20
ILE. preservative-free heparin/ml) were spun over Ficoll-
Isopaque as described by Boyum (4). The resultant interface
layer, which contained the mononuclear cells. was washed
twice in Hanks’ balanced salt solution (H BSS) with 2.5% (vjv)
heat-inactivated fetal calf serum (FCS), (Gibco, Grand
Island, N.Y., USA). The washed cells were resuspended in
medium RPMI] 1640 with 25 mM HEPES (Gibco) supple-
mented with 25% (v/v) FCS and dispensed to tissue culture
flasks (Nunc, Roskilde, Denmark). After incubation in a
humidified atmosphere containing 5% CO, for | h at 37°C
the non-adhcerent cells were decanted and the flasks rinsed
with 3 changes of HBSS with 2.5% FCS at 37°C, leaving
behind the adhcrent monocytes. After introducing HBSS
with 2.5¢, FCS into the flasks they were placed on an ice
bath for 30 min. Detached monocytes were then decanted
and washed once. Finally. the cell concentration was
adjusted to |- 10%ml. Judged by non-specific esterase
activity in cytocentrifuged preparations (33) the median
percentage of monocytes was 91, ranging from 82 to 96.
0-3 9% granulocytes were found. The other contaminating
cells were lymphocytes. As assessed by trypan blue exclu-
sion, the viability was always higher than 95¢%.

Labelling of erythrocyies. Equal volumes of washed type
B human crythrocytes (200 x 109/ml) and sodium ®'chromate
(Radiochemical Centre, Amersham, England; | mCijml,
2-10 wg Cr/ml) were mixed and incubated for 60 min at
37°C. After labelling the erythrocytes were washed twice.

Antiserum. Human hyperimmune antiserum to type B
human crythrocytes was obtained from the Blood Bank and
Blood Grouping Laboratorium, Aarhus Kommunchospital.
Serum was heat-inactivated and stored at —20°C. A
dilution inducing maximal lysis was uscd.

Crroroxicity assay. The tests were set up in duplicate in
round-bottomed plastic tubes. All dilutions were made in
medium RPMI 1640 supplemented with 25 mM HEPES,
2 mM glutamine, 100 1U;/ml penicillin, 100 yg/ml strepto-
mycin and 5% FCS, finally adjusted to pH 7.4. To 100 sl
monocytes was added 100 gl S'Cr-labelled erythrocytes
(1 = 108/ml and 8> 10%ml and 100 szl antiscrum dilution.
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Fig. 1. Monocyte ADCC in patients with atopic dermatitis
at time of clinical exacerbation and remission. The lines
connect the paired results from each person. The hatched
interval marks the 95%, confidence limits for normal indi-
viduals. ( ®) denotes patients with atopic dermatitis.

Controls in which the monocytes were replaced by unlabelled
erythrocytes (1« 10%ml) were included. The mixtures were
centrifuged at 160 g for 1 min and incubated in a humidified
atmosphere containing 5% CO, at 37°C. After | h and 18 h
the tubes were centrifuged at 300 g for 10 min. Half of the
supernatant was withdrawn. Both this supernatant (S)
and rtesidues (R) were counted separately in a well-type
gamma counter. Cytotoxicity was calculated as:
S*2I(R+S)

By subtracting the release in control tubes the specific cyto-

toxicity (C) was defined. Results were expressed as the
number of ervthrocytes (E) lysed per monocyte (M ):

Ex C/M.
RESULTS

During clinical exacerbation, monocyte ADCC was
invariably decreased (Fig. 1). In clinical remission,
the function in 5 cases increased slightly without
reaching normal values. In the last case a minor fall
in cytotoxity was observed from exacerbation to
remission.
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Between exacerbation and remission, patients
were treated with potent topical glucocorticoids. To
answer the question whether this treatment had
maintained impaired function even though clinical
remission had occurred, 4 out of the 6 patients
were observed for a further period of 6 months
(Fig. 2). During this period some fluctuations of
disease activity were observed, but patients were
only from time to time treated with topical gluco-
corticoids of low potency. As illustrated, only minor
fluctuations in monocyte ADCC occurred. Only for
one patient did the function normalize, but on the
following occasion this patient again displayed de-
pressed function. There was no significant correla-
tion between changes in monocyte function and the
clinical state of the disease.

DISCUSSION

Because of the rapid fluctuations which may be seen
in the severity of lesions in patients with atopic
dermatitis, we chose to observe individual patients
through exacerbations and remissions. Our observa-
tions suggest that decreased monocyte ADCC tends
to remain low in quiescent phases of the disease.
Even though potent topical steroids were used only
during exacerbation, it could not be ruled out that
concurrent therapy was responsible for the hypo-
reactivity. Besides, it was not possible to say from
this investigation, if or when normalization would
take place if the patients had been free from derma-
titis for longer time.

In spite of the rapid turnover of human mono-
cytes which under normal conditions leave the
vascular space with a half-time of about 8 hours
(5), it has been shown that suppression of normal
monocytes following thermal injury can be pro-
fonged. In patients with mild or moderate burns the
phagocytic functions returned to normal after 3 to

Fig. 2. Individual wvariations in monocyte
ADCC in atopic dermatitis. The lines connect
results from one person (®). The hatched
interval marks the 959 confidence limits for
normal individuals.

0 2 4 6 Time
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6 weeks. but in the group with severe burns, the
dysfunction persisted after 7 weeks (3).

There has been some controversy over the rela-
tionship between altered immune reactivity and the
clinical state of patients with atopic dermitis.
Sequential estimation of total levels of serum IgE
and specific IgE has shown no significant correla-
tion between IgE levels and the severity of skin
involvement (4, 9), but in another report some corre-
lation was shown (6). For lymphocytes, a decreased
number of circulating T lymphocytes and hyporeac-
tive lymphocyte transformation test to PPD and
herpes simplex antigen have been found during
both exacerbations and remissions (1). In serial
comparisons of PMN chemotaxis in 4 out of 4
patients with erythrodermal atopic dermatitis a
dramatic parallel with clinical improvement was
found (7). The same patients also cxpressed de-
creased monocyte chemotaxis during exacerbation,
but monocytes were not tested again in quiescent
periods. Impaired monocyte chemotaxis has also
been found by another group of investigators, and
they were not able to correlate this finding to the
severity of the dermatitis. However, thc individual
patients were studied on one occasion only (8).

It is difficult to compare our results with other
sequential studies, because different cell types have
been tested in different assay systems. As mentioned,
serum IgE also tends to remain abnormal in clinical
remissions. Nevertheless, a common factor behind
elevated IgE levels and low monocyte function is
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unlikely, as depressed monocyte ADCC is not cor-
related to serum IgE levels (in preparation).

The association between severe atopic dermatitis
and monocyte function remains speculative. How-
ever, the fact that monocyte ADCC remains de-
pressed despite fluctuations in the clinical state could
suggest that a defective monocyte function is part
of a constitutional basis for atopic dermatitis.
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RAST WITH HUMAN DANDER ALLERGEN IN ATOPIC DERMATITIS

L. Berrens and C. L. H. Guikers

Institute of Dermatology, Division of Experimental Allergy,
University Hospital, Utrecht, The Netherlands

Abstracr. Using highly purified allergens from skin flakes of
the human scalp and from house dust, it was demonstrated
that IgE antibodies against the former can be detected only
in cases of severe atopic dermatitis (AD), but not in asthma
(without eczema) and not in hay fever or rhinitis patients.
The RAST scores for human dander correlated well with
total IgE levels. Also. RAST scores for human dander
allergen correlated very well with those for house dust.
This could not have been due to allergenic cross-contamina-
tion, as the house dust RAST can be strongly positive in
asthma and rhinitis patients, whereas the human dander
RAST is always negative. Haemolytic complement con-
sumption by both allergens, in contrast. corrclated well in
all these diseases. The results indicate a dissociation of
basic mechanisms in asthma versus AD.

Key words: RAST: Human dander allergen; Atopic derma-
titis

The allergen in skin flakes of the human scalp has
long been associated with the atopic condition, most
particularly with atopic dermatitis (AD) (7. 8. 9,
10, 11). In such patients, and in subjects with
bronchial asthma, immediate-type skin reactions
with aqueous human dander extracts are observed
very frequently (7, 9, 11, 12, 14). Several authors
have reported the successful transfer of this reac-
tivity by way of the Prausnitz-Kistner reaction
(8, 9. I1). Although this suggests mediation by
reaginic antibody, no reports are available so far on
the existence of IgE antibody against human dander
components. In an unspecified group of sera of
allergic patients, Brighton & Topping (5) reported
very low RAST-scores with an extract of skin (not
from the scalp). The present paper records our
experience with human dander and house dust

RAST in patients with atopic dermatitis, as
opposed to bronchial asthma or other allergic
disease.

MATERIALS AND METHODS

Patients and sera. A group of well-registered patients of the
Dermatology Ward, with widespread AD of lung duration,

was recalled for investigation. Patients with bronchial
asthma, hay fever or vasomotor rhinitis were selected from
subjects attending the Out-patient Department of Clinical
Allergy. Venous blood samples were allowed to clot in glass
and the sera were stored at —70°C until use.

Allergen and Ig E-determination. House dust allergen was
extracted from a pool of dust and purified to the stage of
fraction E, as describcd clsewhere (1). Human dander aller-
gen was obtained from acetone-washed human scalp scales
and purified to the fraction E stage by a previously published
schedule (1). The purified allergens were coupled to cellulose
discs with cyanogen bromide «ad modum Ceska, Eriksson &
Varga (6). Radiolabellcd anti-(D&2)IgE antibody was pur-
chased from Pharmacia Diagnostics, Uppsala. Total IgE
was determined by RIST (Pharmacia reagents).

RESULTS

In previous communications (I, 3). we have reaf-
firmed the well-documented observation of a close
correlation in the incidence of positive immediate-
type skin reactions to house dust and human dander
in atopic patients in general (7, 8, 9, 13, 14). Despite
this association of reactivities in unselected groups
of atopic subjects, no such correlation was found
between house dust and human dander RASTs in
the blood sera (3). The cause for this becomes evident
on reviewing the results summarized in Figs. | and 2.

Fig. | shows that the human dander RAST was
not found positive in patients with asthma or rhinitis
uncomplicated by eczema; in such patients, only the
house dust RAST was positive. Positive human
dander RASTs were obtained only in cases of
(severe) AD, as shown in Fig. 2. The data in Fig. 2
also demonstrate a close correlation in AD between
the RASTs for house dust and human dander
allergen.

In AD in adult patients, the probability of a
positive human dander RAST incrcased with total
IgE levels. As depicted in Fig. 3, there was a good
correlation in this respect between RAST and RIST
values, as has been reported before for RIST and
house dust RAST (4).
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Fig. . RAST with purificd house dust and human dander
allergen in a group (n— 30) of atopic patients with bronchial
asthma or vasomotor rhinitis and with positive skin reac-
tions to both aliergens. RAST results expressed in %, radio-
activity bound to the discs from a standard incubation dose.

In the adult dermatitis group, very high RIST
levels tended to be the rule (# ~ 66, geometric mean
IgE =1 323 1U/ml), in association with positive
human dander RASTs. In children with AD, below
the age of 10, RIST values were lower (n 12,
geom. mean IgE 655 1U/ml) and the human
dander RAST was frequently negative.

DISCUSSION

Immediate-type skin reactions to house dust and
human dander allergen frequently run parallel (I,
3,7,8.09, 13, 14). This is also true for the in vitro
complement consumption with both allergens in
various blood sera (3). In an unselected group of
atopics, no parallelism was found in specific IgE
antibody to both allergens (3). The present paper
documents that this discrepancy is due to the fact
that the RAST human dander is positive only in
cases of AD, but not in bronchial asthma, hay fever
or rhinitis. Figs. 1 and 2 clearly demonstrate that
cross-contamination of the purified allergens had
not occurred.

The data demonstrate a dissociation in the pat-
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Fig. 2. Correlation of house dust and human dander RAST
in the sera of patients (2 58) with atopic dermatitis.
Spcarman rank correlation cocfficient »—0.766 (P < 10-%).

tern of reactivity of the house dust and human
dander allergens. The results of Young (13). Young
& Bangma (14) and of French authors (7, 9) are
relevant in this context. Despite parallel skin reac-
tions to both allergens in asthma or atopic eczema.
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Fig. 3. Relationship between total IgE levels (RIST,in [U;ml)
and human dander RAST scores in 66 patients with atopic
dermatitis. Spearman rank correlation coefficient r=0.784
(P<10-%),
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inhalation-provocation tests with the dander aller-
gen tended to be positive only in the eczema group,
but were negative in the bronchial asthma patients.
Current studies aim at further defining the precise
role of the IgE antibody in these phenomena.
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DISCUSSION

Sauwrar (Paris). Q: Have vou made electron microscopical
studies of your starting material in preparing human dan-
druff allergens? Among others, you can have microbial pro-
ducts and yeasts in this material, so that the composition of
such an antigen would be very broad.

A: I think the point is well taken, but we have no electron
microscopic, not even microscopic studies of this. We take
the pragmatic view that we use extracts as they are being
used in practice by clinical allergists. 1 doubt, however, that
this reactivity could be due to contamination to either
moulds or bacteria, because we have been investigating a
whole range of yeast extracts, etc., and none of these antigens
has the extreme reactivity that the human dandruff antigen
has. 1 cannot exclude the point, but I think it is very un-
likely that it is contaminated by another antigen.

Zacharioe (Aarhus). Q: What about mites?

A We did not look for mites either, but we have investigated
a whole series of commercial mite allergens and some we
prepared ourselves, and none of these has the reactivity that
the human dandruff antigen has.

Hanifin (Portland). Q: We discussed the possibility that
staphylococcus may play a role in the etiology of atopic
dermatitis. Have vyou done any qualitative studies with
staphylococcal reactivity? I am also curious as to whether
these patients react to human saliva.

Az 1 do not know of any studies where human saliva has been
tested intracutaneously or otherwise in vivo. We have tested
the reactivity of human saliva in vitro, but it is far from
reaching the reactivity that one can solve with human
dandruff. Human saliva does not react at all with comple-
ment. We have also investigated various extracts of Sraphyio-
coceus aurens and this does not run parallel with human
dandruff extract. I think the reactivity of the human dan-
druff allergies has to do with decomposition reactions of the
skin components themselves. Simon has proved that reac-
tivity is really to be found in the scalp scales. We have
recently investigated a preparation that was made of skin
flakes not obtained from the scalp but this did not have any
reactivity at all. 1 think that there is no evidence that this
reactivity had to do with bacterial extract, with saliva, with
yeast or moulds, but has to do with the decomposition prod-
ucts which arise in the human corneum itself,
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PRURIGO REACTION IN ATOPIC DERMATITIS

Masami Uehara

Department of Dermatology, Shiga University of Medical Science, Seta Tsukinowa-Cho, Otsu 520-21, Japan

Abstracr. A total of 41 biopsy specimens of the first visible
prurigo papule were obtained from 32 adult patients with
atopic dermatitis. In 38 of the 41 biopsy specimens. histo-
logical changes were seen in connection with hair follicle.
The follicular wall showed spongiosis and vesicle formation
with mononuclear cell migration. The remaining 3 biopsy
specimens revealed an eczematous change which involved
the surface epidermis. Multinucleated epidermal cells werc
observed in 34 of the 41 biopsy specimens. The giant cells
occurred at skin sites of cczematous inflammation.

Key words: Prurigo reaction: Spongiosis: Multinucleated
giant cells.

Skin manifestations of atopic dermatitis are usually
classified into three types of reaction: eczematous
reaction, lichenification, and prurigo reaction. The
eczematous lesions and lichenificd patches of atopic
dermatitis may occur in any part of the body.
including the palms and soles. The prurigo lesions
of this condition, however, do not develop in the
palmo-plantar skin arcas. The anatomical basis for
the absence of prurigo lesions in palmo-plantar
skin is unknown.

It is interesting to note that the palms and soles
are also intact in prurigo simplex subacuta, which
is a representative of subacute to chronic forms of
prurigo discases. Some reports (1, 2, 5) suggest that
the early changes of prurigo simplex subacuta may
occur in connection with hair follicles.

The main aim of the present study was therefore
to determine whether or not the primary changes
of prurigo lesion in atopic dermatitis begin to take
a follicular pattern.

MATERIALS AND METHODS

Sclection of patients. A total of 32 adult paticnts with atopic
dermatitis were selected for this study. They had lichenified
putches in the flexor aspects of limbs and prurigo lesions on
the trunk or extensor surfaces of extremities. They were
healthy except for the pruritic skin diseasc.

Clinical observations. In all patients, the first discernible
lesions of prurigo reaction were normal colored or slightly
reddish papules 1-2 mm in diameter. Thesc prurigo papules

were deep-scated in the skin, and were recognized more easily
by palpation than by inspection.

Histological studies. A total of 41 biopsy specimens of first
visible prurigo papules were obtained. 30 specimens were
taken from the lesions on the extremities, and 11 spccimens
were from those on the trunk. To visualize three-dimension-
ally the histological features of the early prurigo papule, all
biopsy spccimens were serially sectioned and stained with
hematoxylin-eosin.

RESULTS

In 38 of the 41 biopsy specimens, the histological
changes occurred in connection with hair follicles.
The follicular epidermis showed spongiosis and
vesicle formation with mononuclear cell migration.
The dermis around the involved follicle revealed
perivascular infiltrates of mononuclear cells. Sweat
ducts and the surface epidermis far from the affected
follicle were intact. In the remaining 3 specimens,
spongiosis and migration of mononuclear cells were
scen at the surface epidermis. Thus, in all specimens
examined, the histological change was eczematous
in nature,

Multinucleated epidermal cells were frequently
found in the involved follicular epidermis and in the
adjacent surface epidermis. The epidermal giant
cell had 3 to 10 nuclei. Intercellular bridges were
clearly demonstrated between giant cells and
neighboring prickle cells.

DISCUSSION

This study demonstrated that the majority of the
first discernible prurigo papules of atopic dermatitis
follow a follicular pattern. The papules were deep-
seated in the skin. Histologically, they showed an
eczematous change which involved the follicular
epidermis.

Some investigators (4) consider that the first-
visible papular lesion of atopic dermatitis implies
more than epidermal involvement, simply because
the surface epidermis above the papule is intact.

They then adhere to the view that the corium is the
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most likely site of the primary lesion of atopic derma-
titis. However, to my knowledge, they do not per-
form histological examinations of the first visible
eruption.

From the results of the present study, it seems
most reasonable to consider that the first-visible
prurigo papule of atopic dermatitis is deep-seated
because an eczematous change occurs at the site
of follicular epidermis. This hypothesis may account
for the absence of prurigo lesions in the palmo-
plantar skin areas where there are no hair follicles.

The present study also demonstrated multi-
nucleated epidermal cells in the involved follicular
wall and in the neighboring surface epidermis. The
nuclei and cytoplasma did not have the bizarre
appearance of the giant cell in viral skin diseases
and in malignant skin tumors. The multinucleated
epidermal cells resemble those seen in parapsoriasis
guttata and eczematous dermatitis (3).
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DISCUSSION

Scarpa (Trieste). Q: Are the multinucleated epidermal cells
you show in these patients really multinucleated, or are they
only group cells? Have you done ultrastructural studies?

A: We have not done electronmicroscopical studies. Quite
similar epidermal cells have been described in parapsoriasis
guttata and various eczematous conditions.



Acta Dermatovener (Stockholm) Suppl. 92: 111-112, 1980

SEASONAL FACTORS IN ATOPIC DERMATITIS
AND THEIR RELATIONSHIP TO ALLERGY

E. Young

Department of Dermatology, Academic Hospiral, Utrecht, The Netherlands

Abstract. The number of first visits to an out-patient de-
partment by patients with atopic dermatitis, as well as
anamnestical data from such patients, clearly shows seasonal
changes in the course of this disease. An obvious relation is
demonstrable between seasonal exacerbations and allergy
to seasonal allergens.

Keyv words: Atopic dermatitis; Seasonal factors; Relation to
allergy

It is well known that there are seasonal changes in
the course of atopic dermatitis, many patients
showing a tendency to improve in summer and to
deteriorate in winter. According to Schnyder (3) and
Rajka (2) only 10% of all cases fail to show any
seasonal dependence. It was suggested by Pirild (1)
that in winter, the shorter duration of daylight plays
the principal role in this deterioration.

According to Schnyder (3) house dust cannot be
incriminated, for the exacerbation in winter would
be more common in cases in which skin tests with
house dust are negative than in those with positive
reactions. Although several factors may be respon-
sible for improvement or deterioration in summer
there was some evidence, according to Rajka (2),
that reactivity to summer pollens was a little more
common in patients who deteriorated compared with
those who improved, in summer. The incidence of
sensitivity to spring pollens was also found higher

Table 1. First visits to the out-patient department
over a 4-year period

Number of Percentage of
Season first visits patients
Spring 35 21
Summer 34 20.5
Autumn 62 37
Winter 36 21.5
Total 167

(by Rajka) in patients deteriorating in spring, than
the overall incidence of pollen sensitivity.

METHODS AND RESULTS

In order to investigate further these possible relationships,
we noted the first visits to our out-patient department of
patients with atopic dermatitis over a 4-vear period. The
findings are given in Table I.

In Table 1 a striking preference is apparent of first visits
to the autumn, supposed to correspond to a preference of
complaints in that season. To investigate this possibility,
we questioned 106 patients with atopic dermatitis about
possible seasonal susceptibility to complaints. The results are
given in Table II.

From the data given in Table Il it seems probable that
indeed generally there is a tendency to seasonal susceptibility
to complaints in the autumn, though a minority of patients
still had a tendency to suffer more complaints in spring and
summer.

If we call the former group of patients “‘the autumn group™
and the latter “the spring and summer group” and we look
for a possible relationship of these groups to the allergy
pattern in regard to reactions to house dust or pollen, we
come to the results given in Table III.

A statistically significant relationship exists between sea-
sonal susceptibility to complaints and allergy pattern, as
given in Table III.

Table II. Seasonal preference of complaints (anamnes-
tical data)

Number Percentage
of of
Season patients  patients
Complaints mainly in autumn 28 26.3
Complaints mainly in
spring - summer 17 16
Complaints mainly in
other seasons 14 13.2
Seasonal preference 59 55.5
No seasonal preference 47 44.5

Total 106
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Table I11. Seasonal susceptibility to complaints in relation to allergy

(a) Complaints mainly in autumn
(**autumn group’’)

28 patients

allergy pattern: house dust + 27 patients pollen

house dust — 1 patient

(h) Complaints mainly in spring
and summer (“spring and
summer group™)

17 patients

2 patients
pollen — 26 patients

allergy pattern: house dust+ 5 patients pollen+ 6 patients
house dust — 12 patients pollen — 11 patients
DISCUSSION allergens, which points to the fact that allergens

Of course it needs no explanation why allergy to
pollen must be of significance as regards complaints
in spring and summer, but perhaps it could be more
difficult to explain a relationship between allergy
to house dust and exacerbation in the autumn,

For this we should like to refer to an investiga-
tion by Voorhorst in asthmatics (4).

He found that the first visits of asthmatic patients
with allergy to house dust show a striking preference
to the autumn, whereas no such preference is to be
seen in asthmatics without allergy to house dust.
Because of this, in asthma a distinct relationship
between house dust allergy and a predominance of
complaints in the autumn appears to be present.
In our investigation the same seems to be the case
in atopic dermatitis.

CONCLUSION

Because of all these facts we must conclude that
there is certainly a relationship between seasonal
susceptibility to complaints and allergy to seasonal

must play a role in several cases of atopic dermatitis.
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DISCUSSION

Zachariae (Aarhus). Q: When does autumn start in Holland?
A: I think we can best state September.

Zachariae: We have always said that our atopics in Denmark
get worse in winter, but this should be later in the autumn.

Berrens (Utrecht). Q: Have you compared the percentage
distribution of the number of patients visiting the out-
patient department with atopic dermatitis with the total
number of dermatological patients visiting the clinic with any
dermatological disease?

A: Yes we did that.
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THE NATURAL HISTORY OF ATOPIC ECZEMA

C. F. H. Vickers
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Absiract. A long-term follow-up study of 2 000 children with
atopic eczema for from two to twenty-one years: clearance
rates, pubertal recurrence rates and factors with or without
prognostic significance are reportcd. Late onset, “‘reversed
pattern™ and possibly social factors are adverse features,
whilst carly onset, scborrhoeic pattern and male sex are
favourable prognostic signs. These results are based on a
follow-up rate better than 90 % and are the first results in the
literature of a prospecitive survey of this discasc.

Key words: Atopic ¢czema; Prognosis; Clinical patterns

The prognosis of infantile eczema is always said to
be good but the published literature is at variance
with this (1, 3 and 5), most authors quoting 40-50%
recovery at 15 years. In a 15-year follow-up study
in Sunderland, 609% of patients with eczema had
persistent trouble at 15-17 years (2). These, and
other, studies all suffer from one of two major
criticisms: either they were dealing with in-patients
and/or they had very low follow-up rates (30-50 %).

A follow-up study of 256 out-patient cases of infan-
tile eczema in 1956 (4) showed a very favourable
prognosis, based on a 959, follow-up rate.

Following that study. since 1958, a prospective
survey of all cases of infantile eczema seen as Out-
patients within six months of diagnosis was under-
taken. Cases admitted subsequently remained in
the follow-up study and no child was discharged from
follow-up.

The age range in 1979 is 4-26 vears. Some of these chil-
dren have been followed for 20 years, but the majority for a
considerably shorter period (Table I). The follow-up rate
has remained remarkably high, probably because this is a
prospective survey and every patient, or his/her parents, was
told that they were in the series and was asked to advise any
change of address. The follow-up rate in 1978 was 979, at 5
years and 959%, at 20 years, although the 20-year follow-up
was only on a relatively small number of patients (259).

The most important single factor which we were attempting
to determine in this study was the true recovery rate of
children with atopic eczema and Table II shows the clearance
rate at various periods of time. Tt also shows the rccurrence
rate—it is a well-known fact that some children will clear at
the age of a few months or, perhaps, within a year or two,
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only to relapse either later in the childhood period or at
puberty.

The next aim of this study was to determine the factors
influencing the prognosis. Those factors with no influence on
the prognosis include the severity of the disease at onset, the
position of the child in the family, the method of infant
feeding, and concomitant ichthyosis.

Prognostic factors of great significance include: age at
onset and the so-called “‘reverse pattern™ of infantile ecczema.
If we take age at onset first and study the clearance rate at
various periods of time with various ages at onset, there is
little difference in the prognosis for children whose eczema
starts before 6 months vis-a-vis 6-12 months. There is a
suggestion of a worse prognosis for children whose eczema
starts between 12 and 24 months. The prognosis for children
whose eczema starts after the age of 2 years is considerably
worse (only 50 %, clear at 10 years). The influence of family
size on the prognosis is difficult but there is a strong sug-
gestion from the data that the only child has a worse
prognosis than a child in a large family.

Clinical findings

During this study. a hitherto clinically unrecognised pattern
of infantile eczema has become apparent, which has been
termed the “‘reversed pattern”, In this condition, the child
develops eczema not only in the ante-cubital and popliteal
fossae. but also on the knees and elbows, often with lesions
on the dorsum of the wrists and hands. If onc looks at the
prognosis for these children (Table 111) (there were 94 in my
series), the prognosis was considerably worse.

Associated disease

There appears to be a slight worsening of the prognosis when
the disease is associated with classical bronchial asthma,
whereas allergic rhinitis and urticaria, when associated, do
not appear to influence the prognosis at 10 years.

Favourable prognostic signs include scborrhoeic eczema
of infancy and there is a clear favour for boys rather than
girls.

Table 1. Periods of time during atopic dermatitis
patients have been followed

No. of years  No. of patients

5 1 897
10 1410
15 698
20 259
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Table 11. Clearance rate of atopic dermatitis patients
ar various periods of time

Clearance Recurrence
No. of years (%) (%)
5 87 4
10 91.7 5
15 90 8
20 89 9

In summary, it is clear that when taking children referred
to an out-patient clinic the prognosis of infantile eczema is
as favourable as we have always suspected. The reasons for
the differences between this study and all previously pub-
lished ones are two-fold:

First, the failure to follow-up every single child: in my
study in Sheffield (4) in 1968, of those children who replied
to the first questionnaire, only 509, were clear. Of those who
replied to the second, 88 % were clear and of those who had
to be asked three or four times, or more, 1009, were clear,
some of them not even realising that they had, in fact, had
aczema as a child. Thus, any follow-up study on a retrospec-
tive basis is inaccurate.

The study described here is a prospective study and
is potentially likely to give more accurate informa-
tion. It may be argued that the prognosis for these
children may have been modified by the active in-
terest taken in them by a dermatologist. If that is
so, it argues in favour of the contention that the
prognosis is modified by treatment and that it has
improved with more active treatment, notably with
topical corticosteroids.

Another reason for the improved figures in this
study when compared with others may be that all
children who were admitted to this study were seen
within 6 months of the onset of their skin disease and
treated actively. Other studies have included all
children referred to out-patient departments, many
of whom have been troubled throughout their lives.

The clinical observation that the “reversed pat-
tern” of eczema, along with a late onset, worsens
the prognosis has not been reported before and

Table TII. Prognosis of atopic dermatitis patients
with clinically “‘reversed pattern”

Reversed (94)
No. of years (%)

5 61 Clear
10 57 Clear
15 54 Clear

in a new and retrospective study 1 have now exa-
mined 124 adult atopics with persistent eczema
throughout their lives. Of these, 103 had either a
late onset of their eczema, or the “‘reversed pattern™,
These facts suggest that the observations in the
prospective study are, in fact, valid.
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Infantile eczema.

DISCUSSION

Zachariae (Aarhus)., Q: In vyour infantile eczema group,
have you included infants with seborrhoeic dermatitis?

A: I have included in this group some 65 children with what
would be described by some as infantile seborrhoeic der-
matitis. Now, of these 65 the vast majority have cleared. In
those whose affection has not cleared the dermatitis has
slowly changed into straightforward infantile atopic eczema.
I do not believe in infantile seborrhoeic dermatitis—I
believe that infantile seborrhoeic eczema should be called a
seborrhoeic pattern of infantile eczema.

Barnetson (Edinburgh). Q: Do you have any information in
your patients on the prognosis of those who have concomi-
tant food allergy, particularly to fish and to eggs, since these
tend to be the patients with the highest IgE and with the more
severe eczema?

A: 1 think around 6 or 7% of the children in this series had
food allergy, and I think the prognosis for those children is
worse. That study is not vet completed.

Q: Have vou included in your material patients of families
coming from India, Africa and so on and do you know
anything about the prevalence of atopic dermatitis in these
countries and what happens to them when they immigrate to
Britain?

A Quite surprisingly I haven’t got many immigrants. Indians
interest me intensely. They contract atopic eczema in the
United Kingdom. They then go home for a prolonged holi-
day, 6 months a year, during which their skin clears entirely
while at home, yet it recurs when they return to the UK,
The incidence of atopic disease and atopic dermatitis, particu-
larly in the West Indians, is very low and vet the incidence
of atopic eczema in West Indian children in MNorth West
London is higher, much higher than expected. Again these
children go home and the eczema clears. I can’t give you any
explanation.

Jones (Atlanta), Q: 1 would like to thank vou, Dr Vickers,
and congratulate you on the enormous job that could not



otherwise be done—at least not in America, because our
population is s0 migrant. You show an 80-95% clearance
rate within 5 to 10 to 15 years. Have you already selected
the worst cases?

A: No, these are all general practitioner referrals. Those
cases that are referred to me from pediatricians or allergists
have nearly always had their disease for longer than 6
months, so they are automatically excluded. [ have another
study going on in cooperation with 3 general practitioners
who are letting me look at the patients with infantile eczema,
but whom they have considered not severe enough to warrant
hospitalization. That study is now in its mid-term and these
children have of course an incredibly much better prognosis.

Jones (Atlanta). Q: Might it be possible that vour patients
are not representative of all of the atopics born in vour area.
Liverpool, possibly because some of the more severe ones
with asthma or bronchiolitis or whatever it might be are
not coming to you?

A: I work in the largest children’s hospital in Great Britain
and | have a very close association with the respiratory physi-
ologist who runs the asthma clinic, and I have looked at all
the patients attending this clinic during the last 15 years.
During all these years I only missed seeing a very small
number, only a dozen in fact, who had atopic eczema.
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Soter (Boston). Q: Some people claim that you shouldn’t
diagnose atopic eczema or infantile eczema in any indi-
viduals under 1 month, and I want to know how early you
diagnose it. Secondly it has been claimed that episodes of
acute urticaria are frequent with exacerbations of eczema
and 1 would like to know how often you have seen this,
as | have never seen it.

A: The only times I diagnose eczema of the infantile variety
under the age of 6 weeks is when I diagnose the seborrhoeic
pattern of infantile eczema. | have children who have an
allergic reaction to food and develop urticaria and angio-
edema, and who within 3 to 7 days develop an exacerbation
of their eczema. I am sure that it is in this way that food
allergy is so very, very important in eczema—by the preci-
pitation of attacks of urticaria or angioedema.

Rajka (Oslo): You asked whether the literature or you
yourself were correct in stating the prognosis on atopic
dermatitis. Since it was you who made the first reliable study,
I am convinced you are right and we are very grateful to
you. We cannot cure our patients, as we know, but we dare
now say to all your patients and to the medical and non-
medical press that the prognosis is not so bad as we earlier
thought.
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EFFECTS OF HISTAMINE RECEPTOR ANTAGONISTS ON
HISTAMINE-INDUCED RESPONSES IN HUMAN SKIN

Osten Hiagermark,! Kjell Strandberg? and Reidar Gronneberg?

Departments of Dermatology and * Allergology, Karolinska sjukhuser, Stockholm
and *Division of Clinical Pharmacology, University Hospital, Uppsala, Sweden

The effects of intradermally administered histamine
H,- and H.-receptor antagonists on the cutaneous
responses—redness, weal, flare and itch—induced by
intradermal injection of histamine were studied in
man. Wheal and redness were studied after blockade
of the axon reflex by local infiltration with lidocaine.
All responses were significantly inhibited by the H,-
receptor antagonist mepyramine. The H.-antagonists
cimetidine and metiamide reduced flare and itch
significantly but not to the same extent as mepyra-
mine and not in a clearly dose-related manner. The
extent of wheal and redness was not significantly
reduced by cimetidine. No further reduction of
flare, itch or wheal was obtained by adding metia-
mide or cimetidine to mepyramine. After blockade
of the axon reflex with lidocaine the histamine-
induced wheals turned white at the centre. This
blanching was more prominent when histamine was
injected, in combination with cimetidine. Substituting
mepyramine for cimetidine resulted in small wheals
with an intense red colour. It is concluded that,
apart from being engaged in the direct vasodilatory
response to histamine, H,-receptors do not seem to
be involved in the other cutaneous responses to
histamine studied.

Published in extenso: Acta Dermatovener (Stockholm) 59:
257-300, 1979.

DISCUSSION
Q: Did you work with Dimaprit or any other histamine H,-
receptor agonist? 1 ask because we have used it and ob-

served not only redness but also wheal and flare.

A: We had wanted to complete our investigation by
studying the effects of some of these new H,-receptor ago-
nists, but we did not obtain permission to use them in
humans. However, we tried the old drug betazole (Histalog)

which has been used for gastric secretion studies for many
vears. I don’t know how specific this drugis as an Hy-agonist,
but it is known to stimulate gastric secretion without prod-
ucing other histamine effects. Using low doses of betazole in
the intradermal injections we obtained a redness but not the
typical triple response. We thought this confirmed our results
with inhibitors.

Zachariae (Aarhus). Q: Could not the decrease in the redness
be ascribed to the edema of the wheal?

A: Wheal and redness were studied after blocking the axon-
mediated flare reaction by local anaesthesia. Although the
decrease in the redness appearing after cimetidine might seem
subtle, our experiments were made in a double-blind fashion
and I am quite convinced of our results.

Q: Could you be certain that your patients were certainly
not atopics? Secondly, could atopics have different reactivity
in and outside skin lesions and compared with normals?
A: We have not injected histamine in skin lesions. We know
from the studies of Georg Rajka that the itch duration is
longer in atopics than in controls, Our own experience
indicates that although the itch duration is longer in atopics,
they do not show an increased flare reaction. I cannot exclude
that some of our subjects could be classified as atopics.

Dobson (Buffalo) Some years ago we injected histamine
into uninvolved surfaces of patients with atopic dermatitis
and noticed greater wheals on flexural sites
extensors, whereas this was not seen in normals.

than on

Q: Have you any data that some antihistaminics are better
than others? Hydroxizine is very effective in some cases of
urticaria.

A: 1 cannot state that one antihistamine is better than
another, but in this connection I might mention that some
vears ago we compared the effects of a Swedish antihista-
minic drug, N-hydroxy-ethylpromethazine (Aprobit), which
is a quaternary phenothiazine, with the tertiary derivative
promethazine. We found that oral administration of Aprobit
did not inhibit the cutaneous histamine responses (Acta
Allergologica 29: 462, 1974). It turned out later, that previous
experiments had been performed after i.v. injection in ani-
mals.
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RECENT THERAPEUTIC EVENTS: CIMETIDINE® AND PUVA

Georg Rajka

Department of Dermatology, University of Oslo, Oslo, Norway

After the paper of Higermark et al., including the
cxperimental aspects of Cimetidine® as well as the
lack of effect on pruritus in their model, 1 will
briefly rclate my clinical experiences with that drug.
With the usual moderate dose of 4-600 mg/day on
a material of 40 atopic dermatitis (AD) patients
the therapeutic results were in general favourable,
though when compared with a reference group on
the antihistamine dimethinden, the latter was
found more beneficial (Table II). On the other hand,
Cimetidine® has multiple and more and less serious
side effects, according to a compilation of the
literaturc (sce Table I). In addition, cerebral toxicity
was rccently stressed even for children (2). The con-
clusion is that Cimectidine does not seem to have
an important part to play in the antipruritic therapy
of AD.

The thcoretical basis for PUVA in AD is similar
to that of psoriasis, i.e. a favourable effect of UV
can be cxpected on the skin condition in most cases.
It is, however, a more difficult problem to under-
stand its mechanism (Table IlI). As regards the
clinical results, although several workers use this
method for AD, only onc large material is men-
tioned (1) where favourable results were registered
after a relatively long period of time (on average,

Table 1. Side effects of Cimetidine

Leucopeniajbone marrow toxicity
Headache/dizziness/bradycardia
Gastralgia/diarrhoea;/vomitus

Mental confusion (mostly in elderly who were ill and had
renal impairment, or due to overdose)

Fever

Stevens-Johnson syndrome

Gynecomastia in menjmale sexual dysfunction (due to
hyperprolactaemia—as galactorhea in woman observed—
or to increased gonadotropins or to antiandrogenic effect?)
Interference with: anticoagulants

Interference with: parathyroid hormone secretion
Interference with: insulin rclease

Transient increase in alkaline phosphatase

Table 1. Clinical impressions of the effect of cime-
tidine® on itch in cases of severe atopic dermatitis

No. of
cases
1. Pilot study (N=20)
Good cffect 4
Moderate effect 4
No effect 12
[1. Single-blind (N = 20)
Cimetidine better than usual antihistamine 3
Cimetidine equal to usual antihistamine 6
Usual antihistamine better than cimetidine 11

Ages of patients: 18-40 (28 women, 12 men)
Dose given |: 600 mg/day; 11: 400 mg/day

Other treatment given: hydrocortisone/
indifferent cream

36 treatments) and maintenance therapy was also
needed.

In my experience, in a very small but thoroughly
followed group of AD patients, PUV A thcrapy was
efficacious in some cases, especially against ecze-

Table 11L. On effectivity of Puva treatment

Empirically Possible mechanisms
In psoriasis
Sunlight Mostly Inhibition of DNA synthesis by
Puva beneficial keratinocytes( -+ effect on
dermal structures?)
In aropic
dermatitis
Sunlight, IR Deteriora-  Increased sweating —
tion increased itch?
Sunlight, UV Improve- Desquamation remowing pore
(B+A) ment closure of sweat duct ostium?
Puva Improve- (But subsequent thickening of
ment corneum may promote plug

formation at the ostium.) By
promoting blood flow—in-

creased absorption of dermal
infiltrates? Antipruritic? (But
initially reducingitch threshold)
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Table IV. Effect of Puva treatment in cases of ex-
tensive and lichenified lesions of atopic dermatitis

Evaluation according to a score system.
Maintenance doses: every week — every 2 weeks

Approx. clearing

of lesions
Ecze- Licheni-
Mean total matous  fied Pigmentation
dose (%) (%) at last treatment
50 J/em? 50 25-50 Moderately brown
50-80 J/ecm?* 50-80 50 Moderately brown
=80 J/em? 80 50-60 Moderately brown

After Puva therapy (in autumn—winter-spring)
Maintenance

given 30-50 25-50
Without main-
tenance 0-25 0-25

N = B. Skin types: 1I and TIL.

matous or prurigo lesions but less so against
lichenification. Maintenance therapy was absolutely
necessary to combat recurrences (see Table 1V).
Thus, similarly to Morrison (1), I consider that

Table V. Puva therapy for atopic dermatitis

Indications:
Selected cases with particular resistance to conventional

treatments and with extensive lesions, especially adults
Selected cases with particular resistance to conventional
treatments and with extensive lesions, especially adults

Contra-indications:
Mild types of atopic dermatitis
Intolerance to light/taking of photoactive drugs
Eye disease
Liver/renal and other diseases.
Pregnncy
Childhood (?)

Relative contra-indications/special considerations:
Severely ichthyotic or extremely dry skin
Very low threshold of itch
Recent pyococeal superinfection

PUVA may be a favourable therapy for the treat-
ment of AD but an intense and prolonged effort is
necessary to achieve these results. Consequently,
strict indications should be considered. Among the
contra-indications it may be debated whether
children with AD should be treated by this method,
but I feel one should wait with these cases until we
have a clearer picture of possible long-term side
effects. In addition, even the relative contra-indica-
tions should be considered and especially stressed
that lubrication must be given against the drying
effect and itching caused by PUVA therapy (Table
V).
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DISCUSSION

Soter (Boston). Q: When you administered Cimetidine, did
you give it in divided doses and did you study delayed-type
sensitivity reactions?

A: 1 gave divided doses and perhaps the doses given were
not too high. 1 did not conduct delayed studies.

0Q: Were the cancerogenic effects of PUVA considered?

A Yes, we were very cautious and gave it only in “desperate™
cases and never to children. I think PUVA cannot be used as
a standard method in the therapy of atopic dermatitis.

Dobson (Buffalo): The main concern is that PUVA is capable
of producing skin cancer developing from normal skin
within a few vears. 1f it is used only in the short term. as
indicated, then it is impractical in a chronic disease.

Goldherg (Palm Beach): Most of the centers I contacted in
the US do not use PUVA for atopic dermatitis. Perhaps we
may use it to some very limited extent, but it should be
remembered that it requires about 2 or 3 times the amount
of treatment given for psoriatics.
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THE USES OF PUVA IN ATOPIC DERMATITIS

Harry C. Goldberg

S1. Mary's Hospital, Palm Beach, Florida, USA

Abstracr. PUVA is an acronym which stands for the use of
Psoralen as a photo-sensitizer for patients exposed to ultra-
violet light type A (320-400 nm). Such use was brought to
worldwide attention by Parrish et al. in 1974, Its deserved
popularity is warranted by a remarkable improvement in
over 859% of psoriatic patients. It was expected that PUVA
would be tried for many skin conditions. Good results have
also bcen claimed in atopic dermatitis (AD), mycosis
fungoides, alopecia areata, prurigo. parapsoriasis, and
urticaria pigmentosa. This paper represents a compilation of
the reports from several PUVA trecatment centers in the
USA concerning AD. The reason for the improvement in
these skin conditions which vary considerably in their
ctiology and histo-pathology, remains to be explained.

Key words: PUVA therapy: PUVA trcatment centers

Patients with atopic dermatitis (AD) were treated
in a manner similar to that commonly used for the
treatment of psoriasis namely, 0.6 mg/kg body-
weight of 8 methoxypsoralen was administered
orally approximately 2 hour prior to exposure
of the patient to UVA 2-3 times per week up to the
tolerance of the patient, i.e. just less than that amount
which produced a feeling of and/or a visible redness
of the skin plus itching. This amount was gradually
increased, depending on the type of skin of the
patient until 5 and up to 10 joules/cm?® of UVA was
given. This range was usually sufficient to produce
a gradual improvement of the affected skin. Labora-
tory studies of the complete blood count and the
blood chemistry including the anti-nuclear anti-
body test were performed to establish a base for
further studies as the treatments proceeded. Eye
studies were also taken and monitored.

Although my primary interest is in psoriasis,
having a complete PUVA set-up has made it pos-
sible for me to test its valuc for other disorders.
Although less common diseases such as mycosis
fungoides, parapsoriasis, and urticaria pigmentosa
are reported as being responsive to PUVA, 1 have
been more interested in using it for the treatment of
AD, vitiligo, and alopecia areata. This use has been
somewhat limited by the fact that patients under the

age of 12 are excluded from PUVA treatment in
USA. Personal communications have been used to
evaluate and broaden the results of my own experi-
ences. Atopy was a term coined by Coca (1) in 1923
a has been applied to dermatitis (atopic) and
other disorders. A review article on this subject by
Hanifin & Lobitz (2) emphasizes the confusion
and difficulty in establishing the diagnosis. Specula-
tions on the pathogenesis vary considerably. This
makes an explanation of the possible improvement
in AD by PUVA even more difficult, since the
histo-pathologic findings of AD and psoriasis are
so different. This is more so where we find further
differences in the pathogenesis of mycosis fungoides
and urticaria pigmentosa. The most extensive study
of the use of PUVA in AD is that of Morison et al.
(3). These authors described the clearing of atopic
cczema in 15 patients with PUVA therapy. The
authors have allowed me to show typical slides of
some of their patients and also sent me a follow-up
note on their patients after 4 years of treatment (4).
The notes that cspecially interested me were: that
P-UVB did not have the beneficial effects that
P-UVA had; the beneficial effects that PUVA has
on blepharitis; the fact that the amount of PUVA
needed to clear atopic eczema was about twice that
needed for the clearing of psoriasis, and the un-
fortunate fact that 209, of these patients developed
herpes simplex.

The end results of this treatment by Morison
ct al. (3) as of February 26, 1979 are:

one patient who had an early spontaneous re-
mission is still clear;

one patient who cleared dropped out of treat-
ment;

one patient needed two treatments/week for
maintenance (this was considered an excessive
amount of treatment for this disorder);

two patients are on weekly treatments, but still
have 209%, involvement;

ten patients are on PUVA and are controlled with
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requirements of weekly (5 patients), every 2 weeks
(3 patients) and monthly (2 patients) treatments.

Personal communications regarding PUVA ther-
apy for AD in several other PUVA centers are as
follows:

Mount Sinai Medical Center (5), Miami Beach,
Florida: Dr Phillip Frost states he has had no ex-
perience in the use of PUVA for AD.

University of Michigan Medical School (6), Ann
Arbor, Michigan: Dr John J. Voorhees states he
does not treat AD with PUVA because of the possi-
bility of serious side effects, since AD requires more
treatment time than psoriasis. This is exemplified
in the article by Tam et al. (7) which describes the
occurrence of Bowen's disease and squamous cell
carcinoma in a patient age 32 who had a most
unusually high cumulative dosage of UVA, namely
3 700 joules/cm*® as part of his PUVA therapy.

Finally a note for those physicians to whom it has
not become available because of cost. Petrozzi &
Kligman (8) describe PUVA without specialized

equipment in the Arch Dermatol //74: 387-390, 1978.

It may be that AD in Norway is more of a
problem than in many areas of the USA, and
therefore PUVA treatment may be important to
have available. AD patients in my own practice
have been limited, but in general my results have
agreed with those of the Harvard Medical School
group.
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EXPERIMENTAL TREATMENT IN ATOPIC DERMATITIS:
IMMUNOLOGICAL BACKGROUND AND PRELIMINARY RESULTS

H. Zachariae, K. Thestrup-Pedersen, H. Thulin, J. Thormann, T. Herlin,
M. Cramers, J. Jensen, K. Kragballe, H. Afzelius and H. Overgaard Petersen

Department of Dermatology, Muarselisborg Hospital, University of Aarhus, Aarhus, Denmark

Absrract. Experimental treatment in atopic dermatitis was
undertaken with transfer factor, hyposcnsitizaton. or
topical sodium chromoglycate. Both transfer factor and
hyposensitization in open trials produced some clinical bene-
fit. In both cases all paticnts could be controlled with medium
strength topical steroids during therapy. In the latter case
consumption of topical steroid was mecasured and found to
decrease. Improvement generally foilowed a decrease in
serum [gE after an initial rise. No significant changes in
T-lymphocytes or serum IgE were observed during transfer
factor therapy. Topically applied sodium chromoglycate 10°,
in white soft paraffin in a double-blind trial was no better
than the placebo.

Key words: Hyposensitization; Transfer factor; Topical

sodium cromoglycatc

Management of severe atopic dermatitis (AD) is
a great challenge to dermatology. As stated by
Rajka (13) almost every conceivable internal remedy,
which has been used anywhere in the world for re-
calcitrant skin diseases has been tried in AD, but
only a few drugs have stood the test of time. The
data we wish to present here are, as stated in the
title, both experimental and preliminary. They do
not seem to solve the overall problems of treatment
in AD, but may, however, add somewhat to our
understanding of it. We report here on three trials,
one with Transfer Factor (TF), one with hyposensi-
tization (HS), and one with topical sodium chromo-
glycate (SCQ).

TRANSFER FACTOR

Patients with severe AD have in general a pro-
nounced increase of IgE in their serum (4, 8). They
also often show signs of a decrease in cell-mediated
immune reactivity, such as decreased skin reactivity,
low numbers of circulating T-lymphocytes in peri-
pheral blood, a decrease of PHA reactivity of
lymphocytes, and immunosuppressive factors in
serum (3, 11, 15). Also, it has recently been shown

that atopics seem to have an impaired monocyte
function (9). Most of these findings fit well within
the framework of Szentivanyi's beta adrenergic
theory of the atopic abnormality (15).

The lack of immunological balance may be a
major factor in the occurrence of atopic symptoms.
The decrease in cell-mediated immune reactivity and
its possible significance for the occurrence of symp-
toms has led to the use of immune-stimulation
therapy in patients with atopic dermatitis. Our own
results with TF (10) in mycosis fungoides, where
patients during therapy showed an increase in the
number of circulating T-lymphocytes and a decrease
in serum IgE, together with two promising case
reports from 1975 (1, 14), where TF improved clinical
symptoms in AD, led us to try this therapeutical
approach in 3 adult patients. All 3 had decreased
numbers of T-lymphocytes in peripheral blood, no
release of migration inhibitory factor (MIF) after
PPD-stimulation, immunosuppressive factors for
DNA synthesis in serum, and high levels of IgE.

The effect of TF was evaluated clinically and in
virro. There was an improvement in the patients’
disease in that there were no admissions during the
treatment period of 1} years, compared with tree.
two and one admission during the preceding 1} years.
Also, during the last 12 months of treatment, none
of the patients had secondary bacterial infections,
and their use of topical steroids could be limited to a
medium-strength preparation (Locoid?®). It should
be pointed out, however. that none of the patients
ceased to have clinically pronounced AD. Fig. |
gives an indication of the numbcr of T-lymphocytes
in blood. The number was low from the beginning,
but continued to be so throughout the treatment.
In general, the variations observed were similar to
the variations found in healthy donors. Fig. 2 shows
the patients’ in vitro reactivity to PPD in a leukocyte
migration test. Most of the migration indices were
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Fig. 1. E-rosctte forming lymphocytes in patients with atopic
dermatitis during treatment with transfer factor.

found in the upper part of the normal range, indi-
cating only slight inhibition. Tt should be noted,
however, that low values appeared early during
treatment. This could be an cffect of TF.
Immunosuppressive factors in serum were sought
by adding paticnt’s serum to lymphocyte cultures
from two healthy donors and stimulating the lym-
phocytes with PHA. In one patient we found im-

munosuppressive factors during the first 6 months
of trcatment (Fig. 3). In another patient immuno-
suppressive factors werc found on one occasion
early during treatment.

Fig. 4 shows the variation in IgE levels in the
patients’ sera. Again we found variations, but none
related to treatment,

The only double-blind trial so far (7) did not show

Table 1. Clinical response following hyposensitization together with responses in serum I1gE

Length of IgE (units)

treatment
Pat. no. Age/sex (months) Before Flighest Latest Clinical response
1 32/F 24 3680 4480 2490 Improved
2 32/F 24 6370 7 500 3 540 Improved
3 S8/F 20 11300 22 900 3970 Improved
4 23/M 18 4418 9 450 6 570 Improved
5 31/F 22 2550 7 200 2730 Slightly improved
6 45/F 26 1 790 3110 2930 Slightly improved
7 33/F 24 1 580 1 860 1510 Slightly improved
8 25/F 30 4930 5010 4 890 Unchanged
9 33/M 15 4261 10 400 6 540 Worsc
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Fig. 2. Variations in cellular immunity to PPD as deter-
mined in vitro by the leukocyte migration test. The results
are expressed as ratios between the migration areas in cultures
with AB serum and PPD, and with AB serum alone. The

any beneficial clinical effect. We have recently
started a double-blind trial of TF in 12 adult patients
with AD. The dosage is higher than used by others
and increased in comparison with our first open
study. The dosage being 2 units, equivalent to
extracts from 1 - 10° leukocytes every other week.
The patients will be treated for I year. Among our
initial laboratory findings, which included studies on
subpopulations of T-lymphocytes in altogether 16
patients, we found a slight reduction of T-lympho-
cytes with F.-receptors for IgG (Fig. 5), whereas
the subpopulation with receptors for IgM was found
to be slightly increased (Fig. 6). Findings during
therapy are not yet available.

range for normal persons is indicated as the average migra-
tion index (0.88) + 2= S8.D. Arrows indicate the times of
transfer factor injections.

Table I1. Urinary histamine per 24 hours in 7 atopics
prior to and following 6 months of hyposensitization

Urinary histamine (pg/24 h)

Before After

4 37

4 37 37

6 156 63

T 75 a0

8 34 118

9 47 120

10 28 69
11 51 28
Average+8.D. 61+45 Ti+36
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Fig. 3. PHA reactivity of lymphocytes from one normal
donor after addition of 10, serum, measured by sub-optimal
PHA concentrations in cultures.

SPECIFIC THERAPY

How hyposensitization works in respiratory atopics
is not fully understood, but it is a common finding
that following an initial increase in serum IgE, this
parameter later decreases (2, 5, 13). The concept of
an effect of blocking antigens which act against
reagins (IgE) is still attractive to many allergo-
logists, while others suggest that hyposensitization
acts rather by a stimulation of specific suppressor
T-lymphocytes (5).

Table 1I. Average consumption of Locoid® cream
during hyposensitization, in 6-month periods

Period no.
1 2 3 4
No. of patients 9 9 9 7
Consumption (g) 355 205 95 103

Due to conflicting data on the results of hypo-
sensitization (13) in AD, we felt it reasonable to
restudy this approach in patients with severe
disease, using an allergen which is constantly found
in the sensitized patients’ environment.

Nine patients sensitive to housedust mites were
hyposensitized. Injections were given in increasing
dosages with intervals increased from 1 to 8 weeks.
All patients were allowed to use a medium-strength
topical steroid (Locoid®) according to their needs.
The cream or ointment was delivered by us and
the amounts used were measured.

Four of 9 patients improved (Table 1), 3 patients
showd slight improvement, one was unchanged,
while one patient—the patient treated for the
shortest period—was found worse. Most (but not
all) patients followed the pattern of an increase in
serum IgE, followed by a decrease. Urinary hista-
mine (Table 11) was studied in 7 patients (12) and
was found unchanged following 6 months of treat-
ment and generally to be within normal values. One



Experimental treatment in atopic dermatitis 125

ik
IgE

60004

EACH INTERVAL ON THE ABSCISSAE INDICATES A TIME PERIOD OF ONE MONTH

Fig. 4. 1gE in serum during transfer factor treatment in
patients with atopic dermatitis.

] parameter, however, indicated a more general im-
i provement; the consumption of topical steroids
(Table 1II) was reduced during treatment. It is our
present opinion that it is worthwhile to proceed
with investigations into the effect of hyposensitiza-
tion in severe AD. This is especially so because we
have today better allergen extracts and better tools
with which to monitor the immunological status of
the patients.

10w

SODIUM CHROMOGLYCATE

Sodium chromoglycate (SCG) was first introduced
as a prophylactic agent in the long-term manage-
‘ ment of asthma. The most important mode of action

1 is believed to be related to its ability to inhibit
oAY O DAy 1 DAY 2 mast cell degranulation and mediator release. The
beneficial clinical effect found in allergic asthma,

low
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LEFT BARS: ATOPIC DERMATITIS (N: 16

BIGHT/OMS:. NORMAL FERSCME  (N:dg) Fig. 5. Ty-lymphocytes in peripheral blood from patients with

1979 atopic dermatitis and from normal donors.
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Fig. 6. Tu-lymphocytes in peripheral blood from patients
with atopic dermatitis and from normal donors.

allergic rhinitis, and allergic conjunctivitis has sug-
gested a trial also in AD, in spite of the different
target organ and the less well known pathogenesis.
A precliminary double-blind trial was carried out by
Haider (5) and suggested an eftfect. We have reported
(17) on another, more recent trial on topically
applied SCG.

A total of 35 children with AD, aged 24-15 years
were entered into the study. Almost all patients
were using a topical steroid at the time of trial entry.
17 were on a double-blind basis allocated the active
preparation 10°%, SCG in soft white paraffin, while
18 reccived placebo. The ointment was applied twice
daily.

The clinical evaluation consisted of assessments of
redness, dryness, lichenification, cracking, hyper-
keratoses, excoriation and scaling graded from 0 to 3.
Diary cards included the patient’s or parents’
evaluation of itch, sleep, and severity of condition.

Analyses of diary cards, weekly score totals, and of
assessments, revealed only a single significant dif-
ference favouring the active preparation: fewer ex-
coriations were found on the lower limbs at week 1.
Nine patients in the placebo group and 7 in the
SCG-treated group dropped out of the study before

completion, the chicf reason being worsening of the
skin symptoms.

It was our conclusion, that in contrast to the
work of Haider, we werc not successful in controlling
our patients with topically applied SCG, and in our
hands the active drug was no better than the placebo.
The lack of effect could have been due to a too low
dosage, poor penetration into the skin, or a lack of
pharmacological effecct on main pathogenic mech-
anisms.

COMMENTS

In conclusion, none of our three experimental trials
has given us the answer to the problem of manage-
ment of the patient with severe AD. We do feel.
however, that none of the three approaches should
be discarded at present. We find it necessary to
continue to study attempts at IgE regulation in
atopic dermatitis as well as trials with new pharma-
cological agents.
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DISCUSSION

Bonifazi (Bari). Q: Did those patients who improved with
house dust, hyposensitization also have respiratory allergy?
1 would also like to know your opinion about the possible
prophylactic significance of this type of treatment in children
with AD having a family history of respiratory allergy with
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housedust antibodies—that is, that we are afraid will develop
into respiratory allergy.

A: Respiratory allergy was not a major problem in these
patients, but two of them had it. The major problem was
extensive and very scvere skin diseasc and we chose this
group because we had an antigen which would be in the
patients’ environment all yecar round and was scarcely
related to the scasons. About the future use in children, our
allergens are better made today and many of the studies
which were undertaken by dermatologists previously were
done for too short a period, | would belicve. 1| think one
should use the experiments of the allergologists and proceed
for up to three ycars before making an evaluation of the
patients.

Vickers (Liverpool). Q: Do you think the reason why the
chromoglycate is not effective in most of the trials is that
we are not using it for long cnough and it may be that we
should go on for 2 to 3 months before abandoning what
would be such an attractive drug locally?

A: We used it for 6 wecks and 1 can assure you that the
patients and the parents found that that was at least 3 weeks
too long. It would not have been possible to continue further.
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ATOPIC DERMATITIS AND SYSTEMIC TREATMENT WITH
A NEW CHROMONE COMPOUND (FPL 57787)
A DOUBLE BLIND CLINICAL TRIAL

Finn Schuitz Larsen and Keld Urup Jacobsen

Department of Dermatology, Odense University Hespital, Odense. Denmark

Abstract. In a double-blind cross-over trial, 23 adults with
atopic dermatitis were treated systemically during two 6-week
periods with a new anti-allergic chromone compound (FPL
57787) 18 mg four times a day or matched placebo in
randomized order. Twenty patients completed the study: 11
preferred the active period. 9 preferred the placebo period.
There were no statistically significant differences for any
parameter. Four of the patients had drug-related dyspepsia.
Mo laboratory side effects were noted.

Key-words:  Atopic dermatitis: Chromone-carboxylic acid;

Systemic trcatment: Double-blind cross-over
trial
In a recently published study (5) with a new

chromone compound, FPL 57787, in the systemic
trcatment of adult atopic dermatitis (AD) we ob-
served nearly identical recovery in the active group
and the placebo group during the trial and there
were no statistically significant differences in the
clinicians’ scores for any parameter. However, in
the active group there was relatively little use of
topically applied steroid. We therefore designed a
new trial, using the active drug in a higher dose.

MATERIAL AND METHODS

The new drug is a chromone-2-carboxylic acid (FPL 57787)
with the empirical formula C,;;H,,O5. The in vitro anti-
allergic properties have been described earlier (5).

The material consisted of 23 patients suffering from AD.
They alt gave their informed consent after the trial had been
fully explaincd. All were above 18 years of age and selected in
accordance with the criteria laid down by Hanifin & Lobitz
(4). Patients with severe AD and patients receiving systemic
steroid therapy were excluded. Only women using effective
contraceptives Were accepted as participants. The patient
characteristics are listed in Table 1.

The study was performed as a double-blind cross-over
trial in order to compare the efficacy and safety of FPL
57787 with a matched placebo. After a 2-week baseline
period, the two treatments, each lasting 6 wecks, were given
in randomized order. The dose in the active period was 18 mg
FPL 57787 four times a day. The study was carried out from

October to December 1978. All previous treatment was
stopped. After the bascline period the patients were seen
once every 3 wecks. At each visit they were given 1% hydro-
cortisonc crcam and asked 10 use topical treatment only
when necessary. At the visits the clinician evaluated dryness
lichenification. excoriation and dermatitis on a 0-3 scale
and the extension in shading on the affected areas.

The following laboratory investigations were performed
during the trial: ESR, whole-blood count, haematocrit,
MCV., MCH, MCHC., differential white cell count, platelets,
sodium, potassium, calcium. albumin. urea. creatinine, acid
phosphatase. basic phosphatase. SGOT, SGPT, LDH, phos-
phate, urate, total lipid, bilirubin. cholesterol. iron and
prothrombin time. Urine was analysed for blood. protein,
and glucose. The statistical analysis for paticnts and clinicians’
preference for one of the two treatment periods was made
at the two-tail 5% level using a sign test for paired data.

RESULTS

The study was completed by 20 patients and both
patients and the clinicians preferred the same treat-

Table 1. Patient characteristics in an atopic derma-
titis material of 23 cases treated with a chromone
preparation (FPL 57787)

Sex Male 8
Female 12
Age (years) Mean 27.6
Range 18-41
Age al onsct (years) Mecan 155,
Range 0-10
Other allergic diseascs None 7
Asthma 9
Hay fever 12
Family history None 4
Eczema il
Asthma 8
Hay fever 11
Severity of eczema Mild 14
Moderate 6
IgE (Ujml) Mean 1 680
Range 2-8 816




ment period. Eleven patients preferred the active
period, while 9 patients preferred the placebo period.
There were no statistically significant differences in
the clinical assessments, in the patients’ diary cards,
or in the use of hydrocortisone cream. During the
trial, 3 patients withdrew, 2 of them for reasons
having no relation to the trial and | because of
nausea, vomiting and dizziness starting in the active
period. Furthermore, 3 of the patients who completed
the study had drug-related dyspeptic symptoms in
the active period. The laboratory tests were all
within normal range.

DISCUSSION

In the field of dermatology, oral disodium chromo-
glycate (DSCG) seems effective in the treatment of
food allergy, mastocytosis and dermatitis herpeti-
formis (1, 8, 7). Oral DSCG has also been used in
AD, but only preliminary and uncontrolled in-
vestigations are available (6). There are also con-
flicting data about topically used DSCG in AD
(3, 9).

The new oral anti-allergic drug, FPL 57787, has
shown promising properties in in vitro investigations
and in the systemic treatment of asthma (2). In
patients with more atopic diseases or AD, which
cannot be controlled by moderate use of topical
ointment, the oral treatment by a non-steroid com-
pound would be a welcome alternative in the
management of AD.

Our first study (5) gave some evidence that
FPL 57787 might be effective in the treatment of
AD. However, we may conclude that the present trial
could not demonstrate any effect of FPL 57787 in
systemic treatment of AD. Furthermore, the applied
dose resulted in some dyspeptic side effects.
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DISCUSSION

Barnetson (Edinburgh). We have been carrying out a
similar study on a similar chromone, double-blind, for 3
months on effective drugs and for 3 months on placebo and
we have found that the drug had no improved effect over
placebo. If food allergy plays any part in the atopic eczema,
one feels that drugs like this should be having some effect,
but it may be that one needs to study a chromone whose
effect is localized to the gut.

Schoepf (Freiburg): Our impressions of this new chromone
drug are a little bit better. We made the same double-blind
study as you, with the same design, and of 11 patients 8
showed improvement and 3 no effect, but I think that we
have to distinguish between several types of atopic dermatitis.
I feel that the patients with chronic lichenified eczema did
not respond and the other atopics with flushes and acute
deterioriations responded.
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CONCLUSIONS

Dr Nicholas A. Sorer

I like to thank Prof. Rajka for this opportunity to
the papers on the clinical and patho-
physiological aspects mainly presented on the first
day and must confess | undertake this task with
humility and trepidation. Perhaps you will permit
me to divide this consideration into four main areas
for the purposes of discussion. Firstly, | would like
to consider the diagnostic criteria because they are
incredibly important—perhaps rie most important,
because we must know what we are studying. These
were considered by John Hanifin and Prof. Rajka,
who pointed out that there are no biochemical
markers for the diagnosis of atopic eczema, either
biochemical or genetic. After a lively discussion |
think it was agreed that there are certain major
clinical features that are important. These really
consist of a very prominent pruritus and secondly
of a distinctive clinical morphology and distribu-
tion pattern. Thirdly, a chronic relapsing course
and finally a personal or family history of other
manifestations ot so-called atopicdiathesis. Other less
frequently associated features were certainly con-
sidered, but 1 think these four are the major mani-
festations.

Next, Meenan delightfully discussed Morgan’s
fold, which is the infraorbital fold in atopic indi-
viduals. It seemed clear that this is perhaps an im-
portant feature in children under the age of 4,
whereas after the age of 4 in older children, adoles-
cents and in adults, its importance is less clear and it
seemed evident to me that the natural history of
this—or what happens to this fold—is really un-
known, as we heard that it disappears and then we
heard that it is present in adults later. I would like
to echo this plea, however, for the maintenance of
clinical skills when faced with the clutter of labora-
tory and scientific studies we are being deluged
with now and in the future.

The second area | would like to discuss is my own
work on the histopathologic alterations in atopic
eczema. Mainly this provided a newer morphologic
technique, using | w«m thick sections which have
shown differences in acute (vesicular) and chronic

survey

(lichenified) lesions in atopic skin as well as ab-
normalities in supposedly normal skin. Further-
more, although changes in venules were found in
older studies, the microvasculature has never been
adcquately discussed and elucidated. Moreover,
there are differences in infiltrating cell types and
finally there was the recognition that in chronic
lesions there was nerve damage which appeared to
be present in clinically involved skin as well.
Whether these vascular changes suggest that there
is an underlying vascular abnormality in the skin
of individuals with atopic dermatitis or whether it
merely reflects previously involved sites is unclear.
But | think it is a start. I would like to also suggest
that this technigque may be used to study other
clinically similar eczematous dermatitides.

The third area that we should mention | will call
‘studics on physiologic manifestations’. Dr Aly
began with a review of the biological flora present
in the skin of atopic patients and it was rather
intriguing that therc were increased numbers of
staphylococci albeit many of them are resistant to
penicillin therapy and very intriguingly an absence
of lipophilic diphtheroidal organisms. This would
suggest studies both in vivo and in vitro of the
interrelationship of thcse two organisms and per-
haps one ought to investigate both acute and
chronic lesions. In addition Dr Aly mentioned
preliminary studies on differences in adherence of
bacteria to epidermal cells from atopic individuals.
Certainly these ought to be pursued. Secondly, Dr
Dobson reviewed the literature on sweating in atopic
individuals and it appears that the rate of sweating
as well as its composition are normal. He noted the
substances that had been defined in sweat. They are
enzymes, ABO blood group substances, albumen
and certain immunoglobulins, with the presence of
IgE still to be clarified. It was important [ think that
at least in the eccrine sweat gland there was no beta-
blockade as there is in other tissues. And finally he
considered the role of pore occlusion, suggesting
that if it is important at all it might be so only in a
minority of individuals.

Thirdly, Dr Thune reviewed the problems of blood



vessel reactivity in atopic individuals with the con-
sideration of both white dermographism and the
delayed blanch. The skin was studied using a
reflectometer which measures colour and a pulse
meter which would measure vasal constriction or
dilatation. These studies were performed after vari-
ous types of chemical experimental challenge. If 1
remember his data correctly, I think we can say that
some patients have responses that are no different
from those of normal individuals, some people have
abnormal responses consisting of either vaso-con-
striction in certain instances, in vaso-dilatation
in others. So we have the whole spectrum of vessel
response. And in some patients these responses
even fluctuate. I think that this variety of response
suggests that these studies ought to be extended
and ought to involve time course investigations
in individual patients.

Fourthly, Dr Aoki studied nocturnal scratching
in atopic individuals, although T was very intrigued
by the fact that we all scratch quite a lot when
asleep. Much of this scratching occurred in what he
called a cluster pattern and there appeared to be no
relation to serum IgE levels. He suggested that
these studies will continue, looking at the depth of
sleep to determine whether or not there were any
alterations there. Next, Prof. Rajka studied pruritus
in patients with atopic disease that was limited to
skin—or, as he called them, a pure atopic popula-
tion. And his stimulus was the application of tryp-
sin to the skin. He showed us that the response
appeared to be greater in atopic dermatitis patients
who had the highest level of IgE, which suggested
to him that this response was more severe in patients
with more extensive disease, since IgE levels
certainly reflect more extensive disease. Finally, in
experimental studies on pruritus performed by Dr
Harnack, it was suggested that atopic patients ex-
perience a longer interval of pruritus than other
individuals, usually greater than 2 minutes. How-
ever, he was cautious and said that this certainly
was not a diagnostic feature of these patients.

The last area, perhaps the most intriguing and
the most complex area, is what I would like to call
‘bad chemical probes in atopic patients’. This
mainly revolves around studies on cyclic nucleotide
metabolism, not only in whole tissues, but also in
isolated cells. When evaluating these studies it is
often difficult to compare results from different
laboratories and one must bear in mind that at
doses of stimulating agents present when very large
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doses are used, such as 10' or 10* molar, most
people in the field would be sceptical of the results—
really one wants to get into the range of 10~° or so
molar for eliciting agents. A very important con-
sideration on evaluating these studies is the purity
of the cell populations. Finally, when one evaluates
these studies 1 think it is fair to say that often the
differences are due to technological and methodolo-
gical techniques rather than the underlying biology
being so conflicting. So consider these three areas
when you evaluate the literature. This section was
started by Dr Szentivanyi who reviewed his beta
blockade theory of atopy., which consists basically
of diminished in vitro responses of cells and tissues
to beta adrenergic agents such as the catechols. The
observations were made originally in patients with
asthma, but they have subsequently been extended
by various studies to individuals with atopic eczema.
With appropriate stimulation in atopic tissues there
is a diminished response in cyclic AMP with normal
responses to cyclic GMP. This decrease in cyclic A
to cyclic G ratios suggests that, in the presence of
normal phosphodiesterase metabolism, early events
are operative in this abnormality. Furthermore, he
showed in lung tissues and circulating lymphocytes
that there is an increase in alpha receptors, in con-
trast to the normal predominance of beta over alpha
receptors. Intriguingly, treatment with hydrocorti-
sone restored this abnormal ratio to the usual 5:1
beta/alpha predominance. Perhaps such studies
will allow the differentiation of basic atopic ab-
normalities from drug-induced changes in airways
and even the skin. I think there was a note that the
aforementioned abnormalities may be present in
inactive as well as active disease and the stimulus
to activity in patients is really unknown. It was
suggested that infection—and especially viral in-
fections—may be one trigger for activation. More-
over, the mention of the interconversion of alpha
and beta receptors was mentioned, although few
studies are available as yet. I think they are going to
be incredibly important in the future and should be
considered in any future studies.

Dr Szentivanyi's presentation was followed by one
by Dr Giannetti who studied beta-adrenergic block-
ade in circulating lymphocytes from patients with
atopic eczema. He showed inhibition of prolifera-
tion by PHA stimulation by isoproterenol. The
presence of such inhibition in patients with either
mild or severe disease was noteworthy—there seemed
to be little or no difference and, furthermore, in
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patients with any combination of the atopic diathesis,
i.e. in skin, with or without respiratory disease.

Dr Maubeuge and colleagues studied receptors on
lymphocytes from atopic patients with skin disease,
usually with respiratory disease as well, using a
newer radiolabelled substance that preferentially
binds to beta-receptors. She showed that the number
of beta-receptors was the same, though the binding
affinity was quite different, suggesting that there are
qualitative differences in atopic individuals when
compared with non-atopic individuals.

Finally, Drs Marcelo and Voorhees reviewed
their studies on cyclic nucleotide responses in
epidermal cell cultures in vitro from both mouse
and human skin (I couldn’t imagine skinning 50-60
mice), but at any rate in humans low inputs of beta-
adrenergic agents appeared to stimulate and high
doses of beta-adrenergics appeared to inhibit cell
proliferation. This model may be applied in the
future, 1 think, to studies on the epidermis of
patients—perhaps those with atopic eczema. It
might be a fruitful method not only for studying
lesions at different ages but also to study pharma-
cologic modulation in the system.

To sum up, then, I think we can say that although
there is no biochemical marker in patients with atopic
eczema, it is obvious that reasonable criteria can be
applied in its diagnosis. Newer laboratory techniques
can be used to study both histopathology and
biochemical abnormalities and these biochemical
probes may not only permit elucidation of under-
lying pathophysiological alterations, but also point
to advances in therapy in which controlled clinical
trials are requisite and mandatory.

Dr Jon M. Hanifin

Well, before I start 1°d like to express my sincere
gratitude and pleasure to Prof. Rajka for organizing
this meeting. 1 don’t think anyone else could have
done it. The obstacles and the difficulties make me
tired, just to think of them. For all those of us who
spend our time struggling with atopic dermatitis,
this gathering is absolutely essential. We're a very
small family and the elephant is very large. So to
you, Professor Rajka, 1 say thank you very, very
much.

My task now is to discuss the immunologic and
allergic features that were presented here. Obviously
there are so many that I can’t do justice to all of
them. Tll start with the presentations on food

inhalant and contact allergy. 1 think we can sum-
marize by saying that these types of allergy do
exist, but the frequency with which they play a role
in atopic dermatitis is uncertain. I think it depends
greatly on who is feeding the ‘elephant’, how many
times food actually plays an etiologic role. But in
my own experience I think that the combination of
food, inhalant and contact allergy triggering atopic
dermatitis is probably in the realm of 109, of all
the patients that I see. So it definitely happens; we
have to be very aware of it; I look very closely for
this type of trigger, but 1 don’t think it’s the whole
causation. I think that when we're talking in terms
of food allergy it is quite obvious that RAST
skin tests and clinical signs may be helpful in our
elucidating this factor. Food allergy has to be
confirmed by challenge and it has to be eliminated
for prevention. 1 think that Dr Atherton’s very
ambitious studies are essential to our eventual under-
standing of the value of prevention in food allergy.
It is difficult and actually impossible to clearly
separate immunologic studies from most of the
other laboratory investigations that we have heard
about these past three days. In reality the final resolu-
tion of the immunologic peculiarities of atopic
dermatitis will be explained in biochemical terms.
I think the sooner we get to biochemistry, the
better off we shall be. But at this point there is
obviously great confusion. All of the immune func-
tion tests are really only reflections of an underlying
biochemical disruption. But they are essential tests
so that we can, when the biochemical assays become
available, study the functional tests.

We have all spent time here talking and thinking
about whether immunologic defects are primary or
secondary to the dermatitic inflammation or infec-
tion. The Strannegirds have struck a blow to the
latter idea of being a secondary effect, by their
finding of decreased T cell numbers in the blood of
I-month-old infants of atopic parents. This cer-
tainly suggests a genetically determined defect and
they suggest the possibility of this defect being in the
thymus or in thymus-influenced cells. Obviously
follow-up and diagnostic interpretations are still
pending in this study, but it is very exciting and 1
feel that one of the recurring themes in this sym-
posium is the need for longitudinal studies. Now
the Strannegdrd’s studies contrast with those of
Dr Uehara in a sense, because as he has so beauti-
fully done in the past, he has again reminded us that
immune deficiency phenomena—maybe not all of



them, but at least some of them—may be transient
and they may be seen in non-atopic dermatitis.
For me, a plain message of his work is to watch the
composition of our control group, be sure that we
are looking at non-atopic dermatitis in our studies.
Dr Aas too has made the plea for us to consider
sub-populations. It is very gratifying that in so
many of these studies the investigators took into
account various factors such as age of onset, presence
or absence of eosinophilia, presence/absence of
increased serum IgE, the presence of pure atopic
dermatitis as opposed to atopic dermatitis com-
bined with allergic respiratory disease. 1 think that
in the future we must consider these possibilities that
there are sub-populations of patients and that we
may find our differences defined more clearly in
these sub-populations.

Dr Byrom has done a beautiful job of reviewing
the controversial areas of rosette-forming T cells in
atopic dermatitis. He has shown us that E-rosette-
forming cells are clearly below normal levels but that
unknown factors in fetal calf serum and in crude
thymic extracts will correct the rosetting deficiency
and his findings support the idea of an immature
lymphocyte sub-population in this disease.

We continue to have the lymphocyte transforma-
tion controversy. The Strannegérds have for example
noticed decreased LIF production. The lymphocyte
transformation question has ping-ponged back and
forth as long as we have been studying it. It is a good
reminder that we all use different techniques, we use
different concentrations of mitogens, we use dif-
ferent kinds of culture, we are examining a patient
at only one time in his course, one brief point in the
disease. And I think for a clear interpretation of so
much of this data we have to clearly define at
what point in the disease course the patient is
being evaluated. This was pointed out by Lobitz and
colleagues in 1972, when they first started this. They
pointed out to us that patients with very marked
PHA depression at one point may have supernormal
responses during clinical remission. And my own
studies have merely confirmed this. Studies, in press,
have also shown that PHA depression is reversible
in vitro, hinting at short-lived suppressor cells, but
we have been unable to find them. In fact, Dr
Zachariae and his colleagues from Aarhus suggest
just the opposite: that suppressor cells may actually
be decreased, based on the results of T gamma
marker technique. These are excellent studies and
there is a great need for further characterization of
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sub-populations. The findings of the Aarhus group
would be consistent with the theoretical considera-
tions explaining high IgE production in atopic
dermatitis and Dr Hovmark’s studies and a recent
report by Buckley suggest that, at least in some
atopic dermatitis patients, the lack of suppressor
control may be related to the unrestrained IgE pro-
duction that we see in some patients. The entire realm
of lymphocyte sub-populations is extremely un-
certain at the present time. It has totally confused
immunologists and so we cannot feel too badly
that we too are confused. We need to consider sub-
populations, but we also have to realize that the
techniques are still limited—at present the markers
are less than ideal, they require functional con-
firmation frequently by several different techniques
and there may be several different populations of T
suppressor cells.

For those of us who are drifting away from the
purely immunological realm, Dr Saurat’s studies are
very interesting and increased whole-blood hista-
mine release in atopics may help us to understand
the pathologic findings in atopic dermatitis. One
problem that continues to confuse those of us who
are interested in histamine’s role in atopic dermatitis
is why atopics show increased histamine sensitivity
in the skin and in certain Ivmphocyte function
assays and yet they show the same blunted cyclic
AMP response to histamine as they do to beta-
adrenergic agents. It may be that, as Dr Szentivanyi
suggests, it is necessary to examine these results
carefully in the prospectives of receptors and
receptor inter-conversion. I think that in spite of
our many different interpretations of the im-
munologic events in atopic dermatitis, we need to
look mostly for areas of agreement. There are
defects of multiple tissue systems in this disease—
the epidermis may be abnormal, in nerves, B lym-
phocytes, T lymphocytes, phagocytes, even mast
cells. This is all suggestive that there is a common
basic defect in atopic dermatitis and I think we
should not be too depressed by the fact that we
find slight differences due to technical variations.

The one area that has seen consistency by nu-
merous workers and various laboratories is the
blunted cyclic AMP response to adrenergic agents,
at least, probably also to prostaglandin E and
histamine. There is also general agreement on the
increased responsiveness of these patients to
cholinergic and alpha-adrenergic agents. So I think
there is good agreement that there is a defect
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somewhere hovering around this cyclic nucleotide
system and all of these findings may be reflections
of a common basic defect. Whether it is intrinsic to
the cell, or whether it is caused by extrinsic factors
remains to be shown. 1 think Dr Giannetti’s studies
have very nicely helped us to move into the realm of
immuno-pharmacology, if one can use that term.
1 think that these studies may also lead us to this

badly needed biochemical marker for the disease.
So I believe we are much closer and although some
of us have been frustrated at this meeting by the
fact that we have not come up with any definite
answers—we only have more questions—I think
they are better questions and 1 think we all have
new answers and new directions to follow in an-
swering these many questions.



Acta Dermatovener (Stockholm) Suppl. 92: 135-136, 1980

POSTER AT THE INTERNATIONAL SYMPOSIUM ON ATOPIC DERMATITIS

S. Korossy

Department of Dermarology. Istean Hospital, Budapest, Hungary

ALLERGIC REACTIVITY IN PERSISTENT ATOPIC DERMATITIS
(KOROSSY, S, Istvan  Hospital, Budapest)
Asscciated bronchial

) asthma andfor atopic S }
Sex distribution Age distribution Famliar incderce rhintis ENT nfective foci

Neg | Pos Pos. -
|=15-25yr & 5 b5 1=St p tonsdlect
1=26-3%yr l<Tonsdl ¢hron
B=36-L5yr or sirusit. mox

1\ - S5yr daNegotve

DELAYED ~TYPE REACTIVITY
Epicutaneous positivity
IMMEDIATE-TYPE REACTIVITY (most frequer‘ﬂ‘ 1 env:mnmentol and 9 drug allergens)
Atopic dermaiitis {AD) n«=100

IntngEutorgndss, pasivity Contral: allergic contact dermatitis ( ACD) n=100

KO AD

] g Positvity with environmental allergens 67 17

25 < Positivity with drug allergens BB

Totat 15 152
20

MAJOR DIFFERENCES
1 AD ase
Rejevance | Incidence Relevance | Incidence
PPD 10%

10
3

KyCrp0q 05 %
J m « I ; : | 20
71 1 § T T Wcom Mgty 003%
W] =
| = Inhalonts {Bencard A1+ A2 )
L~ Inhalonts (Bencord At) Neamyean 200 %

t - Pollens (Bencard B2+B3) m 2

IV - Mixed moulds {Bencard A 13 ) Viotorm 304,

V = Inholonts {Bencard A2 ) m5 n;
vl ~ Others

Vit = Negotive Chloramphenicot 15%s

K

HHE - -

Provocation test pasttivity

foodstuff : 19 {itch and /or exacerbation) intracutaneous  positivity Contral
Antistreptolysin O titre increase 33 Bocterial allergens - Microbial_eczema
n-100 n-100
Blood eosinophiia 61 Streptococcus Group C.G 17 39
{Bencard)
Effect of specific hyposensitization )
with Bencord inholotive SOV vaccme SlQDh!l ﬁ_Benco'ﬂ i n %
n-50 Gram-neg bacteria
J (Sencard F 5) p %
W ? [ - Completety ctecred Fungi
s P [l = Better Trichophyton {Bencars G1) 36 72
5 ] - tinchanged C albicans.  (gencard ) 30 56
y ¥ - Warse Mixedt moulds (Bencard 413} 14 24

Poster la.



136 S. Korossy

Order of frequency of Intracutaneous allergens:

Inhalant Group Al: house dust, cat fur, feathers, dog hair,
horse hair

Inhalant Group A2: rabbit fur, cow halr, sheep wool,
goat hair

Pollens: grass, tree

Mixed moulds: Aspergillus, Penfcillium, Alternaria.

Cladosporium

Order of frequency of food intolerance:

egg white, cereals, chocolate, fruits, cow's milk, cheese

Order of frequency of epicutaneous chemical allergens:
K2Cr207. C0C12, IPPD, NISO4, PPD, formaldehyde,
ol, turpentine, HgClz. MBT, colophony

Order of frequency of epicutaneous drug allergens:
Balsam of Peru, chloramphenicol, neomyein, vioform, para-

bens, wool alcohols, pix lithantracis, pix juniperi, Benzocaine

The number of cases of proved epicutaneous sensitization is smaller

in atopic dermatitis than in a corresponding patient population with
allergic contact dermatitis. The difference in allergen spectrum might
be due to the fact in atopic dermatitis there is a decreasing trend in
the frequency of exposure to environmental allergens due to active pre-
vention, whereas exposure to drug allergens increases as a result of

sustained local treatment,

Poster 15,
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