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The term atopy was introduced to convey the observation that certain individuals and families
were specially liable to develop 'supersensitivity' to foreign proteins in their environment (Coca
& Cooke, 1923). Using prick or intradermal skin tests it was obvious that this type of sensitivity
(now known as type I or immediate hypersensitivity) was very common, not only among
patients with hay fever and asthma but also among patients with the form of chronic eczema
known as Besnier's prurigo, neurodermatitis or infantile eczema. These positive wheal and flare
skin tests which occur within 20 min were seen with a variety of extracts including foods, animal
dander, pollens and house dust. The view that grass pollen sensitivity causes hay fever was
established by Blackley (1873) and is obvious since most of the patients do not get symptoms
during the months of the year when grass pollen is absent from the air. By contrast, proving that
'atopic allergens' are the major cause of asthma and eczema has proved much more difficult. It
had long been known that patients with asthma improved when they went to Switzerland, but
the reason for this was not known. In 1927 Storm van Leeuwen reported that similar
improvement in asthma could be achieved with a special dust-free room in Holland. More
recently it has been suggested that avoiding allergens can lead to an improvement not only in the
symptoms of asthma but also in the underlying bronchial hyper-reactivity (Altounyan, 1970;
Kerrebijn, 1970; Hargreave et al., 1979; Platts-Mills et al., 1981a). Thus, it now seems likely
that allergens which cause immediate reactions in the skin can give rise to chronic changes.in the
lungs. Using an allergen-free room, Rost (1932) reported that many patients with eczema who
were allergic to dust improved when they were taken away from their houses. Similarly,
Sulzberger & Vaughan (1934) and Feinberg (1939) drew attention to the role of inhalant
allergens (pollens, animal dander and house dust) in dermatitis. During the same period several
authors reported patients who were improved by avoiding specific food to which the patients
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appeared to be allergic (Hill, 1934; Schloss, 1915). Because of this range of evidence which
suggested that these patients with chronic eczema were allergic to common allergens and that
these allergens contributed to their disease, the disease became known as atopic dermatitis. The
view that allergens and especially inhalant allergens were a major cause of atopic dermatitis was
outlined very elegantly by Tuft in 1949. He reported a series of fifty-four patients, of whom
forty-six were sensitive to extracts of floor dust made from their own houses ('autologous house
dust'). He also reported two patients with atopic dermatitis who were 'cured' by cleaning their
houses.

Over the few years after that report the theory that inhalant allergens were an important
factor in atopic dermatitis became much less widely held. Today few dermatologists and a
minority of allergists advise patients with atopic dermatitis to avoid house dust allergens.
Indeed, most dermatology clinics do not consider diagnosis of inhalant allergy as part of the
management of atopic dermatitis. It is worth going over briefly the observations that have been
used as arguments against a role for inhalant allergens.

(1) Most patients (even adults) are not aware that inhalant allergens exacerbate their disease.
In particular, it is unusual for patients to be aware that house dust is a cause of their skin
irritation.

(2) Desensitization is not a consistently effective treatment for atopic dermatitis. At the time
(i.e. the 1950s) this observation carried considerable weight with allergists.

(3) Simple injection of allergens into the skin of allergic individuals gives rise to wheal and
flare reactions which resolve without leaving a mark on the skin. Thus, traditional techniques for
skin testing do not indicate that allergens can cause eczema.

(4) Einally, Schnyder (1957) reported that all the patients who had positive skin tests to
inhalant allergens also had inhalant allergy, i.e. rhinitis or asthma. He argued that the skin
sensitivity was explained by their inhalant allergies.

These arguments were established before the discovery of IgE in 1967, and the
demonstration that most of the patients with atopic dermatitis had raised total serum IgE
(Ishizaka, Ishizaka & Hornbrook, 1967; Juhlin et al., 1969; Johansson, Bennich & Berg, 1972;
Johnson et al., 1974). In severe atopic dermatitis total serum IgE is often very high, i.e. > 2000
International Units/ml (normal range 5-200 iu/ml; i iu = 2 4 ng). It also became clear that many
of these patients had very high levels of IgE antibodies to allergens (Johansson et al., 1972;
Barnetson, Merrett & Ferguson, 1981; Chapman et al., 1982a). However, again it has been
argued that the IgE antibodies to dust allergens could be 'explained' by these patients' asthma.
In many early publications the importance of sensitivity to house dust was stressed, although the
nature of the allergen in floor dust was not clear. In 1969 Spieksma & Voorhoorst demonstrated
that a large proportion of the allergen in house dust was produced by pyroglyphid mites,
particularly Dermatophagoides pteronyssinus. In Europe dust mite extracts have largely replaced
crude house dust for skin testing.

At present there is considerable nihilism about the role of allergens in atopic dermatitis
(Norins, 1971; Dahl, 1981). Nonetheless it is clear that many of the patients are allergic to house
dust and are also exposed to house dust; this raises several questions.

What is the protein in house dust/dust mite extracts to which these patients are allergic?
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Can this allergen give rise to eczema?
Is exposure to house dust clinically relevant?

Recent developments in dust mite scatology

Attempts to purify allergens from house dust were unsuccessful. Early attempts to purify
allergens from dust mite cultures were also confusing because mites were grown on horse
dander, fish meal or human skin scales. However, during the early 1970s Bencards Limited
developed a technique for growing D. pteronyssinus on denatured non-ectodermal mammalian
medium in large quantities. The availability of this culture made it possible to purify the major
allergen, antigen Pi (Chapman & Platts-Mills, 1978, 1980). Antigen Pi is a glycoprotein of
molecular weight 24,000 daltons which is very rapidly soluble in aqueous solution. It is unusual
in that the allergen is found in a wide range of forms with different isoelectric points, pi 47-7-2.
These isoallergens have a common protein structure but differ slightly in carbohydrate
composition. This same protein has been independently identified as a major allergen and
purified from D. pteronyssinus cultures grown on completely different media; thus, both antigen
Dp. 42 purified by Lind & Lowenstein (Lind, 1981) and antigen Dpt. 12 purified by Stewart &
Turner (1980) are the same protein as antigen Pi. Most of our recent studies have been carried
out using this protein which is the major allergen produced by the most prevalent dust mite in
English houses. Using antigen Pi we have carried out skin testing, lymphocyte proliferation in
vitro and measurements of serum antibodies on a quantitative basis, using the same protein for
each investigation. Using the purified protein it has also been possible to develop a sensitive
radioimmunoassay to measure the quantities of this allergen both in patients' houses and in dust
mite cultures.

During his original studies on dust mites, Dr Spieksma observed that much of the allergen
was present in the medium after live mites were removed (Spieksma & Vorhoorst, 1969). Mite
debris includes cuticles, eggs and faecal particles. Since mites do not produce urine, their only
important excretion is faecal. Assaying the quantities of antigen Pi in different samples we
found allergen in live mites, cuticles and faecal particles but not in the eggs. An assessment of the
numbers of each produced suggested that mites produce fifty eggs, four cuticles and 2000 faecal
particles (i.e. ~2o/day) in a lifetime of 3 months. These calculations implied that > 95% of the
allergen accumulating in mite cultures would be in the form of faecal paricles (Tovey, Chapman
& Platts-Mills, 1981a). The presence of large numbers of mites in a culture at a time when food
was becoming scarce, or if the mites were coprophagic, could alter these figures. However, the
simple approach of removing live mites from a culture or directly examining the culture leaves
little doubt that faecal particles represent a major form in which the allergen accumulates {see
Table i).

The properties of faecal particles are interesting; they have a mean diameter of 24 /zm, similar
to pollen grains, and their allergen content is very rapidly soluble. Their size is directly
proportional to the length of the mites and none of the faecal particles are less than 10 nm in
diameter (Chapman, Tovey & Platts-Mills, 1982b). The faecal particle has a peritrophic
membrane which is probably made of ehitin and appears to be strong. Certainly the particles do
not break up when placed in saline for 16 h and our evidence from houses suggests that the
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Table i. Distribution of antigen Pi in dust mite culture

Antigen in eachf
Components Number* (ng)

Mites
.'̂ dult 214]
Young 225 J ^ ^

Eggs 191 001

Cuticles 377 04

Total antigen Pi in components
Total antigen Pi in culture
Apparent antigen Pi in faecal particlesij:

Estimated number of faecal particles
(015 ng/particle)

Antigen Pi
(ng)

1493
1 9

151

1646
12,509

10,863

72,420

/o

1 1 9

0 015

1 2

1 3 1

1 0 0

868

* 50 mg of culture was examined on double-sided sellotape under
incident light microscopy and the number of mites, eggs and cuticles
were counted. Large numbers of faecal particles were present but
identification was not sufficiently accurate for counting.

t The antigen content of each particle is based on three separate
experiments in which ioo of each particle was isolated {see Tovey et
al., 1981a).

:j: This calculation assumes that all the remaining allergen is in
faecal particles. We have not identified significant quantities of
allergen in other particles, and the mites do not produce urine.

allergen in fioor dust remains in the form of whole faecal particles. We have found very high
levels of antigen Pi in dust from carpets, furniture, clothing, bedding and soft toys (Tovey et al.,
1981b) (Fig. i). In air samples obtained in patients' houses the quantities of allergen are
generally very low. Indeed, in undisturbed bedrooms we were unable to detect allergen, i.e.
< I o ng 'inhaled' in 8 h. However, during domestic activity some allergen appears in the air (~
6-60 ng/m^) which remains airborne for a few minutes only and is largely associated with
particles > 10 ûm in diameter (Tovey et al., 1981b). These properties of the airborne allergen
are of consideable importance in considering approaches to cleaning a house. Air filtration
cannot be effective if the allergen present in a room becomes airborne only during disturbance
and falls rapidly afterwards. The most reasonable approach is to reduce the reservoirs of dust
within the room or to prevent it becoming airborne. The properties and prevalence of dust mite
faecal particles go a long way to explaining why this form of allergy is so common in England. In
some houses dust samples have been estimated to contain > 500,000 faecal particles per gram.
Thus, this particle is not only an appropriate size for carrying a rapidly soluble allergen to the
nose but may well be the commonest protein-carrying particle in our houses. Just as grass
pollen, the most common pollen grain in the air during the summer months, is the main cause of
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Figure i. Dust mite allergen, antigen Pi, in dust samples obtained with a hand-held vacuum
cleaner from the houses of patients with atopic dermatitis. For details of collection and assay,
see Tovey et al. (1981b).

seasonal hay fever, so dust mite faeces may be the commonest comparable particle in our houses
year round.

Measurement of specific antibodies to inhalant and other allergens in serum from
patients with atopic dermatitis

IgE antibodies in serum can be measured by the radioallergosorbent technique (RAST) (Wide,
Bennich & Johansson, 1967). In this technique the allergen is bound convalently to a particle,
usually a cellulose disc, and incubated with serum. Subsequently the presence of IgE bound to
the disc is detected with radiolabelled antibodies to IgE (anti-IgE). RAST is convenient because
a very wide range of different allergens can be linked to the discs, but it has some problems which
are of particular relevance to atopic dermatitis. Most important is the non-specific background
which depends on the quantity of non-antibody IgE that binds to the discs. Non-specific
binding is directly related to the total IgE and can vary considerably with different allergens on
the particles. In particular some food allergens can give anomalous high background (Aas, 1978;
Aalberse, 1982). The effect of total IgE is such that in any serum with > 2,000 iu of IgE/ml, a
'one plus' RAST result is probably unreliable, while with total IgE > 10,000 iu/ml, a 'two plus'
RAST result may be unreliable. Levels of total IgE as high as 10,000 iu/ml are not unusual in
patients with atopic dermatitis. Therefore, as a minimum all RAST results on sera from patients
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with atopic dermatitis have to be related to the total serum IgE and the relevant background for
each allergen-coated disc {see Barnetson et al, 19815 Platts-Mills, Chapman & Tovey, 1981b).

An alternative approach to measuring IgE antibodies is the double antibody-antigen
binding technique. In this technique serum antibodies are allowed to bind soluble radiolabelled
allergen and then different classes of immunoglobuiin are precipitated with specific antisera to
that immunoglobuiin. This type of assay has been used for measuring IgG and IgA antibodies
for some years (Newcombe, Ishikawa & de Yald, 1969; Lichtenstein et al., 1973; Platts-Mills et
al, i^-j^), and can be modified to measure IgE antibodies. This has proved particularly useful
for studying antibodies in secretions (Platts-Mills et al, 1978; Platts-Mills, 1979). The
technique of this assay requires the addition of myeloma IgE to make the IgE anti-IgE
precipitate, and the relatively small quantity of IgE in the patient's serum makes no effect on the
background. By contrast the assay depends on direct competitive binding of IgG and IgE
antibodies so that if there is a large excess of IgG antibodies to an allergen this will interfere with
measurement of IgE antibodies. Using an antigen binding assay to measure IgG and IgE
antibodies to antigen Pi in sera from patients with atopic dermatitis, we have reached several
conclusions (Chapman et al, 1982a; Mitchell et al, 1982a).

(1) The levels of both IgE and IgG antibodies to antigen Pi are high in a large proportion of
these patients.
(2) In some cases the IgE antibodies against dust mite and grass pollen allergens together make a
significant contribution to the total IgE.
(3) Skin tests on these patients often have little fiare relative to the size of the wheal and should
only be carried out on skin that is not involved or is in remission. Nonetheless, there is a good
correlation between positive skin tests and the presence of IgE antibodies in serum.
(4) There is a proportion of patients with atopic dermatitis who have never had asthma and they
too can have very high levels of IgE antibodies to antigen Pi. Thus, the levels of IgE antibody to
inhalant allergens cannot be explained by concomitant asthma.
(5) Finally, we have not found IgE antibodies againt diphtheria toxoid or against allergens to
which these antigens have not been exposed. This suggests that they do not universally make
IgE responses. Indeed, the IgE antibody responses appear to be predominantly against
well-recognized allergens.

Thus, the studies on antibodies and skin tests show unequivocally that many patients with
atopic dermatitis are allergic to allergens produced by the house dust mite. In many cases it
appears that they are quantitatively more allergic to these proteins than to any others. Also many
of these patients are exposed to these allergens both in the air of their houses (ng/m^) and in the
dust in beds (5-100 /ig/gram).

These observations led to the question: what is the effect of large quantities of allergen
applied directly to the skin? The quantity of allergen that can be injected intradermally is very
limited because of the risks of anaphylaxis. By contrast, large quantities can be applied on a
patch test. Most known contact-sensitizing agents are low molecular weight, lipid-soluble
substances and are not impeded by the normal epidermis. Because most allergens have a
molecular weight > 10,000 daltons and are water soluble, we decided to mildly abrade the skin
to remove the keratinized layers, before applying allergen on a pad of gauze for 48 h.
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Eczematous reactions to patch tests with inhalant allergens

The application of allergen for 48 h to the mildly abraded skin of a patient with atopic dermatitis
causes a marked reaction which includes erythema, papules, exudation and scaling (Mitchell et
al, 1982a). In contrast, saline generally causes minimal reactions. The evidence that this is an
immunologically specific reaction is two-fold; first, subjects who are not allergic do not react to
allergens in this way, and second, the patients do not react to proteins to which they are not
allergic (e.g. extract of ragweed pollen which is an important allergen in the U.S.A.). The time
course of these reactions suggests that they are a form of delayed hypersensitivity response. It is
emphasized that this form of patch testing is only performed when patients are in remission,
either naturally or because of hospital admission, as the application of damp gauze to the skin of
a patient with severe or moderately infiammed eczema can give rise to a non-specific irritant
response. Although it was clear that the same allergen extract could produce an immediate wheal
and fiare response or a delayed patch response in the same patient, it remained possible that the
two responses were produced by different proteins in the extract. Using the purified dust mite
allergen, antigen Pi, it was clear that the delayed patch response could be induced with the same
protein which gave immediate responses. These patch tests were performed with 5 /ig antigen
P I , which was at least 100,000 times greater than the quantity necessary to give an immediate
wheal and fiare response.

Biopsy of these allergen-induced patch test responses revealed a cellular infiltrate most
prominent in the dermis. Epidermal changes of spongiosis and microvesiculation were
sometimes present, particularly in patch responses maintained for more than 2 days.
Appropriate tissue fixation and embedding procedures revealed that the cellular infiltrate
included mononuclear cells, eosinophils, neutrophils and basophils. The cellular infiltrate in
these patch lesions is that of cutaneous basophil hypersensitivity (CBH) which is a form of
delayed hypersensitivity (Dvorak, Mihm & Dvorak, 1976; Askenase, 1979). A similar response
has been reported to Staphylococcus aureous antigen in these patients (Henocq & Gaillard, 1981).
It is therefore clear that these lesions should be interpreted in terms of our current knowledge of
the prolonged effects of immediate hypersensitivity, as well as our present understanding of
delayed hypersensitivity.

Cutaneous basophil hypersensitivity (CBH)

In 1970 Dvorak and his colleagues reported a form of delayed skin reaction in experimental
animals that was infiltrated with basophils (Dvorak et al, 1970). The animals had been
immunized with protein without using mycobacterial adjuvants (i.e. without Freund's complete
adjuvant). The term cutaneous basophil hypersensitivity (CBH) was used to describe these
responses in order to distinguish them from classical delayed hypersensitivity (DH) lesions
which contain very few basophils. Delayed hypersensitivity is normally observed after animals
have been immunized using antigen together with mycobacterial adjuvants. CBH lesions are
less indurated than classical DH responses and resolve more rapidly, i.e. within 48 h. In 1934
Jones & Mote described a human skin reaction that could be elicited following repeated
intradermal injections of rabbit serum proteins. These reasons are now considered to be a
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human example of cutaneous basophil hypersensitivity (Dvorak et al, 1970). Experimental
immunization of animals with worms, ticks, fungi and tvimours commonly gives rise to lesions of
this type which generally include eosinophils and neutrophils as well as mononuclear cells and
basophils (Askenase, 1977). Using routine techniques for fixation and staining of specimens,
tissue mast cells can be demonstrated but basophils are usually completely degranulated and
cannot be identified. By contrast when skin specimens are fixed rapidly in Karnovsky's fixative,
embedded in methacrylate and examined in i /im sections, the metachromatic granules of
polymorphonuclear basophils are easily demonstrable (Dvorak et al, 1970; Godfrey et al,
1981).

The expression of cutaneous basophil hypersensitivity is under complex control (Askenase,
1979)- There seems little doubt that basophil infiltration requires sensitized T cells, and that
transfer of sensitized T cells to a non-immune animal can transfer sensitivity (Dvorak et al,
1976). However, there appear to be other controls which can prevent basophil infiltration as well
as other mechanisms by which basophils can be recruited. Surprisingly, T cells from an animal
immunized to give classical delayed hypersensitivity will transfer CBH, which suggests that the
ability to express CBH responses is suppressed in the donor animal (Askenase, 1977). In
keeping with this possiblity, if both serum and cells from donor animals are transferred together,
the recipients will show delayed hypersensitivity with very few basophils (Mitchell & Askenase,
1982). Thus, the serum of immunized animals contains substances which can regulate the
morphology of delayed hypersensitivity responses. If similar regulatory responses occur in
humans they could well play a role in controlling the site and form of reactions to allergens.

Cutaneous basophil hypersensitivity can also be transferred from one guinea-pig to another
using IgGi antibodies (Haynes, Rosenstein & Askenase, 1978). This transfer is not a parallel of
the Prausnitz-Kustner reaction since it can only be achieved by systemic injections and not by
local injection into the skin. Other evidence suggests that this transfer of CBH by antibody is
dependent on T cells and may involve a role for cytophilic antibodies in T cells. Most CBH
lesions contain eosinophils as well as basophils, and the lesions transferred with IgGi antibody
contain abundant eosinophils. It is important to note that all these experimental skin lesions are
induced with between 10 and 100 /ig of protein injected into the skin. This quantity is far greater
than can be used for immediate skin tests in humans but is comparable to the quantities used in
the modified patch tests.

Late reactions in the skin

Most immediate positive skin tests resolve in about 2-3 h; however, some of the stronger
reactions may persist and then show increased induration and erythema between 6 and 12 h after
the test. This late reaction following an immediate response has also been observed in the lungs
and the nose and has often been taken as a model of the way in which allergens cause delayed
symptoms (Dolovitch et al, 1973; Pepys & Hutchcroft, 1975; Pelikan, 1978). Following
immediate skin tests a cellular infiltrate occurs in the dermis with the same time course as the late
reactions. This infiltrate includes mononuclear cells, eosinophils and basophils and would
appear to be cutaneous basophil hypersensitivity (CBH). In addition, late reactions can be
transferred with IgE antibody, and the transferred lesions also have a cellular infiltrate (Solley et
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al, 1976). However, the simple view that late reactions are CBH and can be transferred does not
hold up. First, it is not clear that the cellular infiltrate of the passively transferred lesion includes
basophils; our own experience with passive transfer suggests that basophils are not a feature of
passively transferred lesions. Second, it has been shown that a cellular infiltrate follows late
reactions even in the absence of a macroscopic late reaction (Richerson et al, 1979). Thus, at
present, it appears that there are two separate events following an immediate skin test; a cellular
infiltrate including basophils which is usually not visible macroscopically, and a swelling of the
skin site (which may be tender) which appears to be a direct consequence of IgE mediated
mediator release. We would also support the view that eosinophil infiltrates can be induced by
IgE antibody on mast cells or repeated non-specific mast cell triggering but that basophil
infiltration depends on sensitized T cells (Dvorak et al, 1976; James, Kennedy & Eady, 1982).
In vitro studies on chemotactic factors support this conclusion; it is well established that
production of eosinophil chemotactic factor and neutrophil chemotactic factor can be triggered
by anaphylactic degranulation of mast cells and/or basophils. By contrast, basophil chemotactic
factor has only been demonstrated as a product of sensitized T lymphocytes (Ward et al, 1975;
Lett-Brown, Boetcher & Leonard, 1976).

Significance of the eczematous response to allergen patch tests

When 'large' quantities of allergen are applied to a mildly abraded skin test site it is probable that
several different events are occurring. First, there is an immediate positive reaction which may
be apparent as oedema and itching after one hour. Second, there are the known consequences of
repeated immediate reactions, i.e. an eosinophil infiltrate with or without induration. Finally,
there is a further cellular infiltrate including T cells and basophils. Since these basophils are
sensitized with IgE antibody they may also react to antigen in the skin site and add further to the
local infiammation. In guinea-pigs it has been clearly demonstrated that basophils infiltrating
the skin can be triggered by local allergen. Furthermore, it has been shown that basophils
recruited by one antigen and sensitized with IgGi antibody to a second antigen can be triggered
by the second antigen (Mitchell, Brown & Askenase, 1982b). This last phenomenon is
potentially of great importance in considering human atopic dermatitis, because many of the
patients appear to be sensitive to multiple allergens and also to a range of contact sensitizing
agents. It is possible that basophils recruited to a skin site by a contact sensitizing agent, e.g.
detergent or perfume, could be triggered by an allergen, e.g. house dust mite allergen on the
skin. The skin reaction produced by traditional patch tests for contact sensitivity is known to
include a basophil infiltrate.

The published histology of chronic lichenified atopic dermatitis does not include a basophil
or eosinophil infiltrate but has been shown to have increased numbers of mast cells (Mihm et al,
1976). The lesions we are looking at have only been present for 2 days and it is very difficult to
find comparable naturally occurring lesions. Furthermore, it has been shown that continued
stimulation of experimental basophil-containing lesions may lead to progressive 'replacement'
of basophils by mast cells (Dvorak et al, 1976). It is interesting that chronic contact sensitivity
lesions similarly are not the same as acute lesions induced with a patch test (Dvorak et al, 1974;
Mihm et al, 1976).
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The modified patch test is not envisaged as a diagnostic test. The quantity of allergen used is
potentially hazardous so that the patients should always remain under supervision for at least i
hour after application of the test. It is necessary to have patients in remission or with relatively
quiet disease at the time of the test. Even with patients in remission some of the biopsy sites
become locally infected wiih 5. aureous. None of our patients have required more than local
dressing of the biopsy sites, and none of the patients have shown any evidence of systemic effects
from allergen. We feel that the modified patch test is an interesting experimental model of the
way in which allergens might give rise to eczema in allergic patients. We hope that further
studies of these patches will elucidate the immunological mechanisms involved.

Allergen-specific treatment in the management of atopic dermatitis

While there is considerable theoretical interest in the mechanisms by which allergens might
cause eczema, the real interest lies in the implications for management. Historically the
demonstration of a role for a given allergen has led to two separate approaches, either avoidance
of the offending allergen or desensitization.

Desensitization treatment

The mechanisms involved in the reduction of pollen-induced seasonal hay fever symptoms by
desensitization injections are not understood. The improvement cannot be attributed simply to
reduced IgE antibody or increased IgG 'blocking' antibody (Platts-Mills, 1981). In general,
desensitization either with house dust or dust mite extracts has not been very successful in
treating either perennial rhinitis or asthma. Some years ago Herxheimer & Prior (1952)
suggested that the problem with desensitization using house dust extracts was due to the
intermittent large doses of dust that patients were exposed to in their own homes. They thought
that these large doses interfered with the gradual process of desensitization.

The general experience with desensitization treatment for atopic dermatitis has been
unsuccessful. Perhaps this is not surprising since the major allergen for many of these patients
appears to be house dust, and exposure in their beds is often very high (see Fig. i). It might be
thought that desensitization would not work in atopic dermatitis if the skin infiammation was
mediated by T cells as well as IgE antibodies. However, it is perfectly possible that similar
mechanisms are involved in allergic rhinitis and asthma, and that the role of desensitization in
these diseases is to alter the response of sensitized T cells. Certainly the failure of specific
desensitization in the treatment of atopic dermatitis cannot be taken as evidence against a role for
allergens in the immunopathogenesis of atopic dermatitis. At present, we feel that this treatment
has no place in the management of atopic dermatitis.

Allergen avoidance

House dust mite. There have been occasional reports for some years that dust avoidance can
help atopic dermatitis (Tuft, 1949). The main problems with assessing this mode of treatment
are the practical difficulties in cleaning houses. The advice normally given to dust allergic
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Table 2. Patients whose atopic dermatitis has shown
prolonged improvement on allergen avoidance at home

Patient

C.H.
S.C.
N.S.
S.W.
p.p.
J.S.
C.E.
R.L.
S.M.
M.M.

Age

16

31
26

17
9

37
14

2

22

35

Sex

M
F
M
F
M
M
F
M
F
F

Dust avoidance

t
*
t
t
t
*
t

none
none
none

Diet

none
Egg-free

none
none
none
none
none

Milk-free
Egg-free

Egg- and milk-free

* Mattress vacuumed regularly and bedding washed
regularly.

t Whole bedroom altered as well, including replace-
ment of carpet and removal of soft furniture.

patients with asthma is not carefully observed and in most cases does not achieve a significant
reduction in dust mites or dust mite allergens (Burr et al, 1980; Korsgaard, 1982). Although
dust mite allergens may be present all over the house, bedrooms and particularly beds represent
a major source and probably justify the greatest efforts. It is perfectly possible to design a
bedroom that is effectively dust mite-free but this requires replacing carpets with washable
fiooring, regular hot washing of all bedding, curtains and clothes and awareness that mattresses
are exceptionally good reservoirs for mites. Regular vacuuming of the mattress and covering is
required. It is well recognized that patients with atopic dermatitis improve when they are
admitted to hospital (Rost, 1932; Tuft, 1949). The hospital rooms that we have studied have
very low levels of dust mite allergens, are dry, have easily washable bedding and no carpets. Our
own experience is that 20 out of 23 dust-allergic patients admitted to hospital without changing
their medical treament have shown dramatic improvement within 10 days. Obviously hospital
admission has many effects in addition to avoiding house dust allergens. However, we are
already aware of a group of patients who have shown long term improvement after cleaning their
bedrooms (Table 2).

Food. There is extensive literature on the use of diets in atopic dermatitis which varies from
totally enthusiastic to completely unimpressed {see Hill, 1934; Atherton et al, 1978). The
difficulties in adherring to a strict diet are a major problem in food allergen avoidance. Egg-free
diets are relatively easy, but milk-free or colouring- and preservative-free diets are difficult to
maintain because of the wide use of colouring, preservatives and milk proteins in prepared
foods. Certainly any diet requires supervision by a dietetic department in order to prevent
nutritional or vitamin deficiencies. This risk is greatest among young children and has led many
paediatricians to oppose any form of diet in the management of eczema.
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Some patients are aware that certain foods (e.g. fish or eggs) or skin preparations (e.g.
perfumes or lanolin) will exacerbate their skin and have avoided these foods and ointments for
years. When patients are admitted to dust-free conditions in hospital it often becomes clear that
other dietary or contact sensitizing agents are also playing a role. If multiple factors are involved
in exacerbating a disease it is not surprising that attempts to control the dermatitis by dietary
measures at home are often confusing. At present, we feel that all cases of severe eczema which
are unresponsive to local steroids, or require continuous local steroid treatment, should be
assessed in dust-free conditions. We attempt to diagnose dust allergy, by skin tests and serum
antibody measurements, in all our patients and give advice on creating a 'dust mite-free'
bedroom to most of them. On the dietary front it is often not possible to diagnose food 'allergy'
by skin tests or in vitro assays so that many changes in diet have to be empirical. In most patients
we attempt to simplify the diet by removing colouring and preservatives. Only where other
measures are failing do we proceed to a full milk- and egg-free diet. From our experience there
seems little doubt that a combination of dust avoidance, dietary control, avoidance of sensitizing
agents, and control of skin infection can dramatically reduce the symptoms of atopic dermatitis.
However, it remains to be proven that a practicable policy of cleaning houses with or without
dietary control has an important role to play in the management of severe eczema at home.

Conclusions

Curiously, we seem to be in the same state of knowledge today as we were in 1947. The evidence
that allergens are important in atopic dermatitis, although strong, is largely circumstantial and
the evidence that allergen avoidance is helpful is not controlled. On the other hand, all the
arguments used against a role for dust in the pathogenesis of atopic dermatitis now appear to be
either wrong or irrelevant. In particular, we have shown that allergens applied to the skin can
give rise to lesions which have both the macroscopic appearances of eczema and a dermal cellular
infiltrate. Further, the fact that patients are often unaware that allergens exacerbate their eczema
is not surprising if the response is a delayed response and the allergens, e.g. house dust, are
present every day. Finally, the fact that there are no controlled trials to establish that cleaning
houses is helpful in the management of this disease may simply refiect the difficulty of carrying
out such a trial.
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