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Preface

Hand eczema is one of the most common clinical conditions treated and
evaluated both among general dermatologists and in dermatological departments.
Hand eczema is the most common occupational skin disease and one of the most
frequent occupational disorders overall. Hand eczema can be long lasting and
incapacitating. Research within the last decades has expanded our knowledge
significantly. This knowledge has yet to find its way into general dermatological
textbooks.

D.S.Wilkinson provides a thorough introductory chapter on the definitions and
problems of classification. The book discusses the common varieties of hand
eczema and the indication for patch testing. Several chapters are devoted to
specific occupational exposures. New knowledge on risk factors and
toxicological aspects are dealt with in new chapters. The book contains a color
atlas of the various types of hand eczema including occupational hand eczema. In
addition to the comprehensive coverage of preventive measures, four chapters
are devoted to specific treatments such as UV-light, X-ray, and corticosteroids
and guidelines for management of hand eczema.
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L
INTRODUCTION

The eczematous group of skin disorders embraces a number of entities in which
endogenous exogenous, environmental, and cultural factors are often
interwoven. This is particularly true of eczema affecting the hands, a condition
that is frequently multifactorial, usually disabling or distressing to the sufferer,
and often difficult to treat. This difficulty is partly due to the intrinsic nature of
eczema itself and the special anatomical features of the palmar skin but also
because of the role of the hands in everyday social life and work and the inability
of the patient to comply fully with avoidance techniques.

This chapter is designed to present a general overview of the subject. All the
aspects touched on here are dealt with more fully in subsequent chapters. The
views expressed are personal and in no way invalidate the more detailed analyses
and conclusions reached by those working in particular fields of the subject.
Indeed, some may be considered to be idiosyncratic.

A.
HISTORICAL BACKGROUND

It may be considered curious to single out eczema of the hands as being worthy
of special study. The dermatologists of the 19th century, although well aware of
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variations due to site, were more concerned with morphological forms of the
disease (eczema solare, rubrum, or impetiginodes and, later, squamosum,
papulosum, and marginatum). In his long treatise on eczema, Hebra! devoted
less than a page to eczema of the hands and feet, and this in morphological
terms. Fox? stated that eczema in these sites is “chiefly remarkable for the
peculiar tenacity and persistence of the vesicles” and mentioned grocers’ and
bakers’ itch but little else. Radcliffe-Crocker® emphasizes the role of external
irritants. It is noteworthy, however, that all these outstanding clinicians devoted
far more space to a detailed discussion of treatment than is usually the case today.

The recognition of the hands as a region of particular interest has come about
gradually during this century and increasingly so in the last 50 years. There are
several reasons for this. The most important was the rapid growth of
industrialization of Western Europe and the U.S., accelerated by two world wars,
and especially the enormous development in the dye and chemical industries.
This led to an increasing realization of the importance of both irritant and
allergic dermatitis and to legislation to prevent this or to indemnify workers
suffering from it. Industrial dermatology finally came into its own,* 215 years
after Ramazzini’s seminal treatise.

In the increasingly complex environment of the 20th century the housewife,
too, encountered new causes of hand dermatitis. The “soda rash” of the past gave
rise to more subtle and sophisticated forms of irritant and allergic dermatitis in
the house® and the garden.”

Finally, with increasing affluence and media role-making, personal adornment
flourished and the social, professional, and psychological effect of disfigurement
on a visible area, such as the hands, undoubtedly prompted the increased use of
potentially sensitizing hand creams and a greater desire for medical attention.

B.
ALLERGIC CONTACT DERMATITIS AND THE
PATCH TEST

The ability of certain specific substances to cause dermatitis by external contact
had, of course, long been recognized. The early writers spoke of sulfur, mercury,
croton oil, and other such agents. As early as 1609 Captain John Smith had
recognized the effect of poison ivy, and Lady Mary Wortley Montague, 1718,
wrote a dramatic description of the disastrous result of applying “balm of
Mecca” to her own face.® Although irritant dermatitis from physical and chemical
agents was well known, anomalous reactions were regarded as examples of
constitutional idiosyncrasy. It was not until the experimental work of Bloch and
Steiner-Woerlich in 1926 and 1930'° that the concept of allergic sensitization
was established; Jadassohn!! had devised the epicutaneous patch test 30 years
earlier. The importance of this diagnostic tool was quickly recognized and
established on a firm basis by Sulzberger and Wise.!? In the subsequent 60 years
the technique of patch testing has continually been extended and improved;
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innumerable publications have attested to its value. As an investigative
procedure that is applied to human beings, it has its limitations and requires
careful interpretation, but it remains at present the best means of determining the
presence of cutaneous delayed-type allergy, if not always its relevance.

The introduction of the concept of “atopy” by Coci and Cooke'? at about the
same time provided a further stimulus to the investigation of hand eczema and
gave a new dimension to the concept of the “constitutional diathesis” of the older
authors.

IL.
DEFINITION

A.
DEFINITION OF ECZEMA

This has had a checkered career in dermatology. The older writers referred to
eczema as a non-contagious “catarrhal inflammation” of the skin and recognized
the importance of the vesicle and the accompanying pruritus or burning
sensations (although Hebra! considered that vesicles were not essential for the
diagnosis). However, not everyone would accept all cases of dermatitis under
this title, and Norman Walker,'* an influential writer and teacher, would not have
it at all—a ‘“chaotic conglomeration” and a ‘“name which is a cloak for
ignorance.” This dichotomy has bedevilled the literature ever since.

We own to the histopathologists a more precise approach to a definition.
Spongiosis and a dermal lymphohistiocytic infiltrate are always present at some
stage and the spongiotic vesicle is the hallmark of the disease, although
spongiosis is seen in other conditions. Yet these histopatho-logical features are
the result of a dynamic sequence of events, influenced by intensity, site, and time,
and modified by trauma, infection, or treatment.

A current and acceptable definition of eczema is that it is “an inflammatory
skin reaction characterized histologically by spongiosis with varying degrees of
acanthosis, and a superficial perivascular lymphohistiocytic infiltrate. The
clinical features of eczema may include itching, redness, scaling and clustered
papulovesicles. The condition may be induced by a wide range of external and
internal factors acting singly or in combination.”!3

Calnan'® regarded eczema as having an analogy with conditions such as iritis
and colitis, in which a diverse etiology and a variable and unpredictable course
are also features. He also stressed the infinite variety of the quality and quantity
of the limited number of signs that make up the disease. It is the “lack of orderly
or homogeneous arrangement of [these] in the area which is most characteristic
of eczema.”'® He further commented that “writing an account of eczema does
not necessarily denote a fixed position.”'® Nowhere is this more true than in
discussing some of the aspects of eczema affecting the hands.
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B.
DEFINITION OF ECZEMA AND DERMATITIS

The word “eczema” has an obscure origin. It was first used by Aétius Amidenus,
physician to the Byzantine Court in the sixth century, in referring to a
phlyctenular condition the Greeks commonly (vulgo) called “eczemata”, but it is
uncertain whether he was describing eczema, boils, or something else.
“Dermatitis” means nothing more than inflammation of the skin (derma).

There is no universal agreement on the use of these two terms and they are the
cause of some confusion. Most dermatologists now regard them as synonymous
for all practical purposes, although many will continue to use one or other term
preferentially. Dermatitis has a broader application in that it embraces all forms
of inflammation of the skin, including eczema, but not all forms of dermatitis are
eczematous. >

In common usage, at least in Great Britain and parts of Europe, “eczema” is
too entrenched a term to be abandoned,'® although many efforts have been made
to dislodge it. Both terms are in general use in the context of hand eczema. We
speak of “soluble oil dermatitis” and (usually) of “housewives’ dermatitis” rather
than eczema, but of palmar or discoid forms of the condition. Another nuance is
apparent in many published reports; those authors who are dealing with
exogenous or occupational causes of the disease tend to prefer the term
“dermatitis” and those concerned with endogenous or constitutional causes
prefer eczema.!” There are, of course, good historical reasons for this.

A final twist is given by the legal and psychological implications, in Great
Britain at least, of the use of the term “dermatitis” in dealing with patients with
occupational disease. In an effort to avoid prejudging the issue, many
dermatologists will avoid using this word when manual workers present with
eczema of the hands, at least until the connection with their work is firmly
established.

In this book both terms are used, and in this chapter the terms are to be
regarded as synonymous unless otherwise stated. After nearly 1450 years, the
word “eczema” remains, then, one that is in common use, as it was in Byzantium
when “Graeci vulgo appellant”.

C.
DEFINITION OF ECZEMA OF THE HANDS

For the purpose of this chapter, and indeed of the book as a whole, the term
“hand eczema” is taken to refer to eczema wholly or largely confined to the hands,
although it is accepted that pompholyx and hyperkeratotic eczema may affect the
feet concurrently or subsequently. It does not exclude the presence of a mycotic
infection of the feet or of noneczematous lesions elsewhere, but the patients
present with a complaint of hand eczema and not of lesions elsewhere.
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It is not always possible to be absolutely precise on what constitutes the
borders and boundaries of the hands, which, properly defined, are the “terminal
part of the arm beyond the wrist, consisting of the palm and five digits” (O.E.D).
Some involvement of the wrists or distal forearms may occur as an extension of
hand eczema, for instance, as part of a contact dermatitis due to rubber gloves,
and some latitude must be allowed. In practice, this does not usually cause any
great difficulty to most observers and its really a matter of common sense.

Of more importance are the boundaries in time. The dermatologist impinges
on the patient’s life at one, or perhaps a few consecutive, periods in the course of
his illness. He classifies the disease as he sees it at that time, but in the course of
a few weeks or months it may have taken on a different appearance or
distribution or changed its characteristics, just as etiological factors may change
or may not have been recognized at the earlier stage. This is especially true of
eczema. A long history of dry skin of the legs gives place to xerotic eczema; dry
or chapped skin on the hands grades imperceptively into irritant dermatitis. The
line dividing noneczema from eczema may be hard to define. Some
dermatologists would insist on the presence of vesicles, but these may not always
be present at any one time.

Finally, eczema has a natural tendency to spread. With continuing exposure to
irritants the forearm may become involved, with allergens the face or other sites
of contact, and in constitutional forms the feet or other areas. It is important to
distinguish between primary and secondary diagnoses in such cases. If such a
spread has already occurred when the patient is first seen, he is not likely to be
included in the material studied, but if it occurs during the course of such a
study, he is unlikely to be excluded. To this extent the concept of hand eczema may
appear flawed. Nevertheless, it remains a valid and practical method of grouping
together similar cases and of studying the various factors involved.

III.
PREVALENCE AND SIGNIFICANCE

Hand eczema is a common condition and one that has a particular social and
occupational significance for many of the patients affected.!®

A.
PREVALENCE

It is difficult to obtain even an approximate estimate of the prevalence of hand
eczema because there have been few relevant population studies, even with
regard to eczema itself. A lack of conformity in classification makes tenuous any
comparison between those that do exist. Agrup,'® who examined 1659 of 2499
persons with hand lesions in a survey of 107,206 of the population in southern
Sweden, estimated the prevalence at 1.2 to 2.4%, with a female-to-male ratio of
2:1. The large HANES study in the U.S.?° gave lower totals, but a different
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classification was used. Menné et al.?! calculated a prevalence in women of 2.3
to 6.2%, with a cumulative prevalence of 22%. In a recent survey of 6666 twin
individuals aged 20 to 44 drawn from a population-based twin register, an
overall lifetime prevalence of 17% and a point prevalence of 4.7% was found.
The stratified prevalences were 1.8 times greater in women than in men.?? Other
authors have given higher figures over various prevalence periods. Meding and
Swanbeck,?? for instance, found that 10.6% of 20,000 persons in an industrial
city in southern Sweden considered themselves to have had hand eczema during
the preceding 12 months, with a point prevalence of 5.4%. Studies from heavily
industrialized areas do not necessarily reflect the prevalence in the population at
large, but the 2:1 female predominance found here is a similar ratio to that found
by Agrup'® in a mixed rural and urban population.

Data for hospital attendance are more easily available, but methods of
classification differ and the material is selected by severity, persistence, the
interests of the dermatologist, and other factors.?* Many patients with minor
degrees of hand eczema will not have seen any doctor,'??3 let alone have been
referred to a hospital center.

All forms of eczema and contact dermatitis accounted for 10 to 24% of 137,
565 patients seen in eight hospital centers in Great Britain between 1978 and
1981.%6 It is likely that at least 20 to 25% of these had eczema confined to the
hands. A personal analysis of material over a 30-year period from one of these
areas’’ (and one with little heavy industry) is in this range. Thus, it accounts for
3 to 5% of all cases seen, a percentage not far different from that for psoriasis or
acne, conditions that have received far more attention. In larger industrial centers
or occupational dermatitis units the percentage is higher. The hands alone were
affected in 36% of 424 patients seen in a small industrial clinic,?® and even higher
figures were found in a larger occupational unit in Lund.? In an analysis of 4825
patients patched tested in 8 European centers, the International Contact
Dermatitis Research Group found that the hands along were involved in 36% of
males and 30% of females® and a similar figure was found among 2110 patients
seen in a tertiary referral clinic in Singapore.’!

B.
SIGNIFICANCE

Although minor degrees of hand dermatitis are often accepted as a normal hazard
of life, a major breakdown in the integrity of the skin of the hands may cause, at
least, social embarrassment and, at most, a devastating change in the working
capacity of a patient and thus his livelihood itself. The significance and
consequences of hand eczema can be considered under the following headings:
occupational, domestic, social, and psychological.
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1.
Occupational

The worker affected with a severe or persistent hand eczema, whether it is
occupational in origin or endogenous, risks having to change or even lose his job
in a competitive market. It is not overstating the case to say that this affliction
may be of more consequence and importance to him than the loss of a leg. For
this he would get adequate compensation, considerable rehabilitation, and a great
deal of sympathy. In due course he would, in most cases, be able to return to his
work, but with hand eczema his condition is different. The condition itself and the
factors involved are often complex and may be poorly assessed. The doctors who
look after him may be poorly trained in occupational dermatology. Rehabilitation
procedures are often lacking or inadequate. Advice for him to change his job is
easier for the doctor to pronounce than for the worker to carry out, and there is
no certainty that he will be better off in new employment.*?>*3 He may come to
regard himself as being unemployable and in any case is likely to suffer loss of
income and self-esteem in being unable to continue in the trade in which he was
trained.>* The importance of an expert assessment of his condition is obvious,
but it is too often dealt with cursorily and without adequate explanation and
investigation of all the parameters involved. The problem is dealt with more fully
in later chapters of this book and in other publications.?>3¢

2.
Domestic

Although women in western Europe are increasingly engaged in work outside
the home (and men within it), it is still the woman and mother who has to bear
the burden of work in the house and who is in repeated contact with the numerous
irritants and allergens associated with this. To the housewife the home is a
minifactory, with all the hazards of such but without any statutory regulations or
guidelines, except those of common sense and upbringing. The combinations of
soaps, detergents, cleansers, and solvents provides the background risk. To these,
if she is also a mother, are added the effects of extra washing, bathing, and
shampooing of her children. The onset of hand eczema is more frequently after
the arrival of the first or second child than after marriage and the start of
housework itself. The care of infants and young children is the equivalent of her
taking up a job—and one associated with all the risks of wet work?’ and of
cumulative irritant dermatitis.

In a study of 1000 women patch tested in a 5-center European survey,* 281
had contact dermatitis of the hands. Half of these gave positive patch tests,
notably to balsams (there was no perfume mix then), nickel, cobalt, chromate,
and paraphenylenediamine. Reactions to rubber chemicals and medicaments
were also frequent, reflecting the wearing of gloves and the use of hand creams
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to protect or treat a skin already damaged. This may account for the finding that
allergic dermatitis was as common as irritant dermatitis.

The housewife is also more at risk from houseplants and, usually, from
gardening hazards.” And, finally, the young atopic, with a lowered threshold to
irritants, may suffer a relapse of an earlier hand eczema when faced with the
extra burden of housework and young children.

Although minor degrees of hand chapping and dryness are probably common
in housewives, these are not usually presented to the dermatologist until painful
fissuring occurs or a cumulative dermatitis develops, or perhaps until topical
treatment induces a secondary allergic eczema.

The onset of hand eczema in a housewife does not imperil her job or threaten
her livelihood. Paradoxically, it is expected that she will somehow continue to
carry out her everyday duties; there is no compensation and no redress, but the
presence of exudative lesions or painful fissures may greatly limit her working
capacity, curtail her normal activities, and restrict the enjoyment of those
pastimes in which she may have found a necessary relaxation from her work. As
a housewife, mother, and individual she loses her pride and becomes dejected.
This sense of failure, although often well disguised, may lead to a feeling of
depression and to tension within the household. Indeed, her affliction may
provoke resentment rather than sympathy on the part of those who have grown
accustomed to the well-ordering of their daily existence.

The activities of the man in the house should not be forgotten. Contact with
petrol, solvents, paints, and glues in servicing cars and motorcycles, repairing
and decorating, compounded by friction, abrasions, and general wear and tear
may themselves be the cause of both irritant and allergic dermatitis. If this is
already present, such activities are often an unsuspected cause of perpetuation.*’

3.
Social

The social implications of hand eczema may be considerable. The hands are a
highly visible area of the body. They are used for greeting and grooming and are
organs of communication and expression in everyday life. Any eczematous
eruption will excite attention and may cause difficulties in social intercourse.
These may be the declared reason for the patient seeking advice. The sales
manager, representative, shop assistant, or professional man or woman, perhaps
already insecure in their jobs, may feel unable to meet clients on equal terms.
The wife whose husband is embarking on a year’s official duties in his field may
be anxious about having to shake hands with so many. The young may feel
embarrassed in their pursuit and grooming of each other. Even the schoolboy
may feel ostracized in playing with his friends. These limitations (perhaps partly
self-imposed by an undue exaggeration of concern about it) may even lead to a
partial withdrawal from social of professional life and further increase an anxiety
that is not always openly expressed by the patient.
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A more restricted effect is on hobbies and sports. Some of these are purely
domestic and have been dealt with, but others, such as golf, tennis, or squash, are
carried out in a social context. The retired man who passes his time with friends
on the golf course may be incapacitated by a fissured hyperkeratotic palmar
eczema, the younger tennis or squash enthusiast by the pressure and friction of
holding a racket. Similarly, the amateur musician is impeded by a fingertip
eczema. In all such activities the patient’s social life is thereby diminished.

4.
Psychological

The belief of many patients that stress initiates or, more commonly, causes
relapses or exacerbations of hand eczema is widely held. This vexed problem is
outside the scope of this chapter. We are concerned here with the effect of a
severe, recurrent, or protracted hand eczema on the individual who suffers from
it. Some of these have already been touched on earlier in this section.

The affected worker may feel both aggrieved and anxious about his future
prospects. The eczematous skin takes some time to return to normality, and even
when a definitive allergen has been found it may be several weeks before he can
return to work. In chronic eczema with a less well-defined cause, the anxiety it
arouses may itself lead to a perpetuation of the condition.*’ Scratching or rubbing
may lead to lichenification and perpetuate the itch-scratch cycle; at the worst,
self-manipulation and artifactual lesions may fulfill a conscious or unconscious
need to let the lesion remain visible during the long period of legal dispute. But
this is rarer than the post-insult constitutional hand eczema, which may follow an
occupational dermatitis and is so often the cause of medicolegal problems.*

An overconsciuos preoccupation with the condition may, in other cases, lead
to excessive handwashing, rubbing or fiddling, habits that are often evident
during consultation and which should be regarded as a sign of heightened
anxiety. These obsessional traits of hand-washers and hand-watchers are bad
omens in prognosis.

The problem of young atopics with hand eczema brought about or rekindled
by starting work in an unsuitable occupation can also be distressing. They may
not have the experience or find the support to guide them through a period in
which entry to a worthwhile life and occupation seems to them to be blocked and
their standing with the opposite sex disadvantaged.

In all such cases the hands become magnified in the patient’s body imaging;
his mirror distorts reality. The hands are an important organ of communication
between the person and the environment. As symbols of power, prayer, and hope,
their significance is often better expressed in folklore and appreciated by artists
than by doctors in the consulting room.
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Iv.
CLASSIFICATION

There are several ways in which hand eczema can be classified. The simplest is
into acute, subacute, and chronic forms. This is certainly useful as a guide to
treatment but of little value in assessing the factors responsible. Classification by
the type of elemental eczematous lesion present, much used by the earliest
dermatologists, is also unproductive, although remnants persist in descriptions of
vesicular and hyperkeratotic forms.

An anatomical approach is more interesting and has a logical basis. The skin
of the hands is not homogenous. The thick skin of the palmar surfaces adapted for
gripping and holding, abundant in eccrine sweat glands but lacking hairs and
sebaceous glands, differs markedly from the dorsal surfaces. Vascular reactivity
is also more marked. Functional differences determine variations in anatomical
susceptibility. The wearing of rings provides entrapment sites for irritants, as do
the finger-webs; laterality is of great importance in all exogenous etiological
factors; endogenous hand eczema tends to be symmetrical. Cronin,*! in an
analysis of 263 women, divided the cases into four groups: palms and fingers
involved, dorsa and fingers, fingers only, and the entire hand. Cronin found that
allergic sensitization and atopy were equally common in all groups. The only
distribution characteristic of an endogenous cause was the central-to-proximal
palmar and, to some extent, the “apron” pattern of the distal palm. The rather
high percentages of positive patch tests in all four patterns may be because the
patients were seen in a contact dermatitis clinic. This detailed study, which
should be read in its entirety, demonstrated that it is impossible to differentiate
between endogenous and exogenous or between irritant and allergic contact
dermatitis and that the latter can commonly cause eczema of the palmar surfaces
of the hands and fingers as well as the dorsa.

This study suggests that an etiological classification as such is not feasible. All
the factors that may be responsible must be considered in all cases, although some
are more applicable to one site than to another.

For everyday clinical purposes it is useful to have a starting point and a
reference frame within which the relevant factors and behavior of similar
patterns can be studied. A morphological classification is best suited to this, but
it must be regarded as both pragmatic and tentative; pragmatic in the sense that it
consists of ill-defined groupings of cases of a similar nature and tentative in that
the placing of a patient in one group or another depends on the view of the
dermatologist concerned and his beliefs and teaching. It is also subject to the
varying nature of hand eczema itself. All clinicians who deal with these patients
realize that in a process as dynamic as that of eczema they are seeing (at any one
consultation) only one phase of the eruption. What starts in one pattern may
change to another, through interaction of irritants and allergens on damaged skin,
the intervention of treatment, changes in the environment, situations of stress, or
the natural tendency of eczema to spread. The classification that follows is
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therefore a tentative one. It is based on a retrospective study of routine
unselected patients, many of whom were seen on several occasions.? In a
minority of patients in each group, a change from one pattern to another was
evident. A well-designed prospective analysis of such cases would certainly
produce a more logical arrangement, but in our limited knowledge, at the present
time, of the mechanisms involved, it offers a practical working system.!>

The morphological classification of hand eczema that follows is suggested as a
guide. The categories are not absolute but are capable of being merged or
redefined in light of advances in knowledge or further studies.

A.
DIFFUSE OR PATCHY, DORSAL, AND PALMAR

Most cases of hand eczema are of a patchy nature and without any special
morphological characteristics. They can be considered together in one category,
although some may prefer to separate those that are predominantly dorsal in
distribution from those that affect any part of the hands and fingers in various
patterns. There is, however, some merit in considering separately those cases
in which the palmar surfaces are solely or predominantly affected because they
embrace a number of conditions that deserve special attention, such as
pompholyx, dry palmar, and hyperkeratotic types. Cronin*! did not find any
material difference between dorsal and palmar types in the frequency of atopic or
nickel sensitivity. Although allergic and irritant contact dermatitis have
traditionally been associated with dorsal hand eczema, this has not been borne
out by closer inquiry and patch testing. Purely constitutional cases, “id” reactions
and the effect of ingested allergens, tend to affect the palmar surfaces, whereas
involvement of the finger-webs is often an indication of irritant dermatitis. In an
atopic, irritant dermatitis may present in any one of several patterns.

With the exception of the special types mentioned previously, most cases of
palmar hand eczema are of a nonspecific vesiculosquamous nature and without
special characteristics. It would be imprudent to attempt to define these too
closely. Only about a third of all cases of hand eczema present with a
morphological pattern that deserves special recognition, and even these are, in
the present state of our knowledge, qualified distinctions.

B.
PARTICULAR PATTERNS

1.
Ring Eczema

This characteristic form of hand eczema starts under a ring but frequently
spreads to the adjacent side of the third finger or of the palms. It is far more
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common in women, often starting after marriage or the arrival of a child, but it may
affect men under a signet (or wedding) ring. The onset is usually in the third
decade but may be earlier, especially in girls wearing cheap metal rings. Patch
tests show a low yield, except for nickel, but this is common in women of this
age and it is usually irrelevant unless associated with cheap jewelry or white gold
rings. This form of hand eczema is considered to be an irritant reaction to the
concentration of soap and detergent residues under the ring, but certain
anomalies remain unexplained. Ring eczema is usually a primary manifestation
of hand eczema, but a spread to other patterns is common.

2.
Discoid Hand Eczema

The pattern of lesions in this form of hand eczema is similar to that of discoid
eczema elsewhere but is localized to the hands and fingers, usually the backs.
One or more round, nummular lesions develop and remain fixed in place. They
may be exudative or scaly in type. The intervening skin remains normal in
appearance. The patches are resistant to treatment, and when they recur they do
so in the same site. These characteristics distinguished the condition from the more
common patchy form of hand eczema.

Discoid hand eczema affects both sexes, and young atopics entering unsuitable
occupations are particularly susceptible. In a personal series?’ the onset usually
occurred between 15 and 25 years of age, although some cases continued to
appear into the 60s, particularly in men. Sometimes the first lesions appear at the
site of burns, injury, or irritant reactions, and the condition is likely to be irritant
in type. The relevance of any positive patch tests that may be found is usually
difficult to establish.

3.
Hyperkeratotic Hand Eczema

Although clinically characteristic, this form of hand eczema, which is more
common in males and which has a later age of onset, is the most contentious
form. Some dermatologists would regard all cases as being psoriatic. It is
certainly not always easy to distinguish between the two conditions, but there are
some features that lead us to regard it as different: the age bias, the selective age
of onset, the absence of any close family or personal history of psoriasis, and any
signs of this disease on the skin, scalp, or nails. The condition is pruritic and
there is often an initial vesicular stage. Indeed, it is one form of progression of
chronic vesicular eczema of the palms.

Because neither palmar hand eczema nor a psoriatic constitution is a rare
condition, it is reasonable to suggest that the former could take on a psoriatic
character and behave as such. An attractive alternative view was put forward by
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Hersle and Mobacken,*? who regarded it as an entity. This certainly commands
some respect. The subject is dealt with in Chapter 16.

4.
Fingertip Eczema

This is known as “pulpite” in France, a term that accurately localizes it to the
pulps rather than the backs of the fingers. These become dry and glazed
“parchment pulps”, then cracked and even fissured and extremely painful. Many
patients do not present to the dermatologist until this stage is reached and they
are unable to carry out their normal activities. Women are affected about three
times as often as men.

Two patterns can be recognized. The first involves most or all of the fingers,
although preferentially the thumb and forefinger of the master hand. It may
gradually extend down the palmar surface of the fingers, merging into the dry
palmar pattern. Patch tests are usually negative or relevant. It is best considered
as a form of irritant dermatitis from cumulative degreasing and trauma. The
second affects the thumb and first two fingers of either the master or serving
hand, occasionally others but in an asymmetric pattern. It may be traumatic, as in
repetitive handling of newspapers, or allergic, as from colophony, formaldehyde,
tulip bulbs, or certain foods held in the fingers of the serving hand during
preparation. In some cases the affected finger pulps become more acutely
eczematous. Patch tests and 20-min contact tests are indicated.

5.
Palmar Eczema

Most cases are vesiculosquamous and a component of the common patchy form
of hand eczema in which endogenous and exogenous factors vie for supremacy
in the etiology. Ingested allergens may play a role, but this remains undecided
and is always difficult to evaluate. There may be etiological differences, also at
present unclear, between those cases involving chiefly the center of the palms
and those affecting the thenar or hypothenar eminences. Three minor and less
common forms of eczema involving the palms do, however, show characteristic
features that justify separate mention.

a.
Dry palmar

Also termed “wear and tear” or ‘“housewives” dermatitis, dermatitis palmaris
sicca, and asteatotic hand eczema, this form is characterized by a dry fractured
horny layer with a pattern of superficial criss-crossing of superficial cracks but
without deeper fissuring. Usually, although not always bilateral, it affects the
palms and palmar surfaces of the fingers. It may occur as an extension of
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fingertip eczema or be preceded by ring eczema. It is more common in women
and is regarded as a response to the repeated effect of soaps, detergents, and
washing.

b.
“Apron” pattern

This rather unusual pattern accounted for 18 of 115 cases of palmar eczema.'¢
The term, given by Calnan,'® describes a localized eczema extending from the
proximal part of two or more adjacent fingers and the metacarpophalangeal
joints to the contiguous part of the palm in a semicircular fashion. More common
in women, it is regarded by Cronin*' as endogenous.

C.
Subacute recurrent vesicular type

This variety of palmar eczema is often referred to as “pompholyx” in the
literature, but it differs in the longer duration of the recurrent attacks and the
rupture of the vesicles, features alien to pompholyx as originally described. After
a variable time, the condition fails to heal between attacks and the condition
becomes chronic. It may not be valid to separate this group from the majority of
cases of palmar eczema. Indeed, in some endogenous cases an allergen or irritant
may be discovered that explains the episodic behavior of the cases, but in others
(perhaps the majority) this is not so and in our present state of ignorance of the
endogenous mechanisms involved, it is perhaps as well to leave the door open.

6.
Pompholyx

This term has been and still is the cause of much confusion in the literature and
in practice. Tilbury Fox, in 1873, first described the condition as a disturbance of
sweat gland function and separate from eczema.*? Hutchinson, 3 years later, gave
it the name “pompholyx” without any etiological connotation.** The first term is
now known to be inaccurate and the second merely descriptive of severe forms.
Both are in use, but the more evocative “pompholyx” is preferred by most British
and many other European writers.

These early authors noted certain characteristics that seemed to them to set it
apart from other forms of eczema of the hands. “Nothing could be more different
than the origin and course.” “They (the vesicles) never by any chance result in
eczema.”* Attacks occur suddenly and sometimes explosively, in an episodic or
cyclical manner. The sides of the fingers and the palms, or both, are affected.
The eruption is monomorphic, with deeply set vesicles resembling “boiled
sagograins”,** which resorb without rupturing, often leaving a light scaling in
their wake. Each attack lasts 10 to 30 days, and the hands are normal between
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these. In severe cases the palmar vesicles merge to form large bullae, justifying
the name.

In the course of time these criteria have expanded considerably, sometimes to
the point of extinction of the original description. Although histological studies
have been sparse, the changes are consistent with those of eczema.!> This has
encouraged those who would include cases that are asymmetric or more chronic
cases of a vesiculosquamous nature. This tendency to merge pompholyx with the
more common chronic or recurrent vesicular eczema of the palms has considerably
broadened the etiological possibilities but perhaps at the expense of those
relating specifically to the short-lived cyclical disease. There is some merit in
retaining it as a separate entity because the responsible factors may differ.

Fox* and Hutchinson** regarded the condition as a vasomotor neurosis and
were impressed by the depressed or “neurotic” nature of their patients, although
the latter did mention the possibility of food or drugs as causes. With the
development of the concepts of atopy and of allergic contact dermatitis, the field
of inquiry has been extended to include reactions to both topical ingested
allergens,** bacterial and fungal infections, andatopy.*’ Further studies are
required, but for the present it is perhaps best to regard pompholyx as a
nonspecific reaction pattern of the skin,*® the “reaction cutane€” of the French
writers.

Recurrent localized vesiculation of the sides of the fingers, recurrent focal
palmar peeling,* and ridging of the nails in the absence of recognized attacks*
may represent variations or mild forms but have not been fully studied as they
seldom present as such to the dermatologist.

7.
Rare Forms

a.
Gut (slaughterhouse) eczema

A transient vesicular eczema affects the webs and sides of the fingers of those
engaged in eviscerating pigs’ carcasses.”® The cause is uncertain.

b.
Chronic acral dermatitis

Winkelman and Gleich®! described a pruritic hyperkeratotic papulovesicular
eczema of the palms and soles in middle-aged subjects. Immunoglobulin E levels
are considerably elevated, but there is no personal or family history of atopy. It is
probably underdiagnosed.
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C.
Other patterns

Other forms of hand eczema may become recognized and accepted, although it is
more likely that existing categories will be better defined and rearranged as the
responsible factors are more accurately established by newer techniques of

investigation.
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INTRODUCTION

Hand eczema is a common cause of medical consultation for skin disease. It is
also the most important occupational skin disease. There are several reports on
the prevalence of hand eczema, in particular from the Scandinavian countries.
Agrup' reported the prevalence to be 2 to 3% in the general population of mainly
rural parts of south Sweden in the mid-1960s. In a Finnish population selected
for studying nickel allergy from 1976 to 1977, Peltonen? found the prevalence of
hand eczema to be 4%. Menné et al.? in 1982 reported a cumulative incidence of
22% in Danish women. In Tromsd, Norway, the 1-year period prevalence of
allergic hand eczema was estimated to be 8.9% by Kavli and Férde* in 1984. In
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FIGURE 2.1 Number of hand eczema patients in relation to age and sex.

the Netherlands, the 3-year period prevalence was reported to be 6 to 7% in two
samples of the general population.>® In Swedish upper secondary school pupils
the 1-year period prevalence of self-reported hand eczema was 10% in 1998.7

To estimate with sufficient precision the distribution of a disease and its
consequences, it is desirable to obtain information from the general population.
This is also of value for allocating health care resources and planning preventive
measures. To estimate the occurrence and importance of hand eczema in the
general population of a large industrial city (Gothenburg, Sweden) an
epidemiologic study was performed from 1983 to 1984.5-13

IL.
STUDY DESIGN

In Sweden, population registers are kept by the County Administrations. From the
1982 register of Gothenburg a random sample of 20,000 individuals, aged 20 to
65 years, was drawn. These individuals received a mailed questionnaire asking
about the occurrence of hand eczema on some

0-8493-7362-X/00/$0.00+$.50
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occasion in the previous 12 months, atopy history, occupation, and occupational
exposure. Answers were obtained from 83% (16,584 subjects). Those who
reported hand eczema were invited to a dermatological examination including
patch testing with a standard series and, when appropriate, with complementary
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test substances—71% attended the examination. Nonresponse and nonattendance
were investigated via telephone interviews.

The design of the study was thus cross sectional (i.e., a prevalence study).
Point prevalence (or simply, prevalence) is the proportion of diseased individuals
at a certain point in time. For a relapsing disease such as hand eczema, period
prevalence—meaning the proportion of individuals having the disease at any
time during a defined period (e.g., 1 year)—can also be a useful measure. The
term hand eczema covered allergic contact dermatitis, irritant dermatitis, atopic
hand eczema, nummular eczema, hyperkeratotic dermatitis of the palms, and
pompholyx.

III.
PREVALENCE OF HAND ECZEMA

Of the 16,584 responders to the questionnaire, 11.8% reported having hand
eczema on some occasion in the previous 12 months. Taking into account
several possible sources of error, such as different response rate according to
age, wrong self-diagnoses, actual symptoms at the time of dermatological
examination, and the results of the dropout analysis, the 1 -year period
prevalence was estimated to be 10.6% and the point prevalence 5.4%. The error
in these proportions was estimated to be not larger than +0.1 %. Hand eczema
was almost twice as common in females as in males, with a ratio of 1.9, and was
most common in young females (Figure 2.1). The latter observation has also
been noted in other prevalence studies.!*’

Iv.
TYPES OF HAND ECZEMA

The most common types of hand eczema were irritant dermatitis (35%), atopic
hand eczema (22%), and allergic contact dermatitis (19%). The corresponding
female:male ratios were 2.6, 1.9, and 5.4, respectively. The point prevalence in
different age groups is illustrated in Figures 2.2 and 2.3. The figures are
minimum figures, not corrected for dropouts.

The most frequent positive patch test results are shown in Table 2.1. A total of
32% of the patients had one or more positive reactions to the standard series. The
results resemble those of other publications on patch test results.!*'® When the
different occupational groups are compared, the only statistically significant
increase in prevalence of a contact allergy was noted among women in
administrative work for colophony (p < 0.01). Whether this is attributable to
exposure to rosin in paper'’?*is not known.

Hand eczema was shown to be a long-lasting disease, with a mean duration of
12 years from the first appearance to the time of examination. A relapsing course
was reported, with 77% having
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FIGURE 2.2 Point prevalence of the three most common types of hand eczema in men in
relation to age (minimum figures).
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FIGURE 2.3 Point prevalence of the three most common types of hand eczema in
females in relation to age (minimum figures).

TABLE 2.1 Most Frequent Positive Test Reactions to the Standard Series in 1081
Patients (Females 67 %)

Test Substance Conc (%) Total (%)
Nickel sulfate 5 14.8
Cobalt chloride 1 6.7

Fragrance mix 16 5.8
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Test Substance Conc (%) Total (%)
Balsam of Peru 25 4.9
Colophony 20 32
Thiuram mix 1 1.8
Neomycin sulfate 20 1.8
Carba mix 3 1.7
Formaldehyde 2 1.6
Potassium dichromate 0.5 1.5

Note: The vehicle used was petrolatum, except for formaldehyde where water was used.

eczema-free intervals. This implies that the prognosis for total cure is not very
favorable. It might be improved by better treatment and more careful instructions
to patients about preventive measures.

V.
OCCUPATION AND HAND ECZEMA

Experience, clinical observations, and several studies indicate that some
occupations involve a higher risk of hand eczema than others (e.g., hospital
workers who perform wet work).?!=2*

The questionnaire included questions on occupation and occupational
exposure. Not unexpectedly, those who reported any of the exposures listed had
a higher risk of hand eczema (1.6) than those who had jobs that did not expose
the hands. The most harmful exposures seemed to be to water and detergents,
dust and dry dirt, and unspecified chemicals.

Service occupations had a statistically significant higher period prevalence of
hand eczema than others (15%). The occupation with the overall highest period
prevalence was cleaning (21%). Otherwise, the differences between occupations
were not very large when age and sex differences were taken into consideration.
One of the main reasons for this is probably the cross-sectional design of the
study, which does not afford information on changes over time. People with
eczematous tendencies may avoid certain occupations, thus equalizing the
prevalence of hand eczema in different occupations and masking its harmfulness
— the “healthy worker effect”.?> To compare the risk in different occupations, a
different study design should be used.

One way of estimating the relationship between a particular occupation and
hand eczema is to study job changes caused by the condition. All the hand eczema
patients interviewed were asked this question. It showed that change of jobs also
was most frequent in service occupations. The abandoned occupations, in
relation to the number of individuals in each occupation, are shown in Table 2.2.
That hairdressing tops the list is not surprising.6-3!
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VL
CONSEQUENCES OF HAVING HAND ECZEMA

Having hand eczema is inconvenient. It causes disturbances in the patient’s daily
life, and social consequences in the form of loss of working days and costs for
medical care.

TABLE 2.2 Occupations Most Frequently Abandoned Because of Hand Eczema

Occupation %*

Hairdresser 18
Baker 1
Dental nurse 5
Cleaner 4
Kitchen maid 4
Cook 4
Machine tool operator 3
Practical nurse 2

2 Proportion of total number of individuals in each occupation.

Of the hand eczema patients, 69% had visited a doctor at least once and 21%
had been on sick leave (minimum 7 days) on one occasion or more. A few
persons had very long total sick leave time, with a high mean of 19 weeks, and a
median of 8 weeks.

Some kind of disturbance attributable to the hand eczema, at work or during
leisure time, was reported by 81 % of the hand eczema patients. Women seemed
to be more concerned than men. Every third patient reported cosmetic problems
influencing interpersonal relations. Frequent itching was reported by just over
half of the patients and occasional itching by another third.

To be able to offer the patient optimal care it is important to consider the
impact of the disease on the patient’s total situation. There are some publications
on psychosocial influences of skin disease and quality of life measurements,
mostly regarding psoriasis, atopic dermatitis, and acne.??-3® More documentation
and research in this field is desirable.

VIIL.
SEVERITY OF HAND ECZEMA

The severity of hand eczema can be estimated from different parameters such as
duration, continuity of symptoms, extent of involvement of the hands, need for
medical consultations, treatment, sick leave, and whether the hand eczema
causes a change of work. Taking all these parameters into account when
comparing the three most common diagnoses, it is obvious that irritant dermatitis
is the mildest form of hand eczema. An investigation performed on a sample of
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FIGURE 2.4 History of childhood eczema in relation to age (n = 16,584). (From Meding,
B. and Swanbeck, G., Contact Dermatitis, 23, 154, 1990. With permission.)

the general population includes mild cases of irritant contact dermatitis. Allergic
contact dermatitis presents the most serious consequences, but atopic hand
eczema is a more widespread and long-lasting disease.

VIIL
HAND ECZEMA AND ATOPY

Atopics have an increased risk of hand eczema.?” This was clearly shown in
studies by Rystedt,® Lammintausta and Kalimo,?* and Nilsson et al.*’ In the
Gothenburg study, 10% of the persons who answered the questionnaire reported
childhood eczema, 6% bronchial asthma, and 17% hay fever on some occasion.
Of the 1238 individuals with hand eczema, 27% reported childhood eczema.
Among those with childhood eczema, a threefold increase in the risk of hand
eczema was found. For persons with asthma or hay fever, the hand eczema risk
was increased by 1.6 times.

The relevant question in the questionnaire concerned childhood eczema.
Hence, the answers include not only atopic dermatitis, but also other types. From
other studies of childhood eczema*! one can estimate 70 to 80% as being atopic
dermatitis. Young persons reported childhood eczema far more often than older
people (Figure 2.4). This indicates that the prevalence of atopic dermatitis is
increasing, as do other epidemiological studies of atopy.42-46
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IX.
PREDICTIVE FACTORS FOR HAND ECZEMA

In this study, information was obtained on the following factors possibly related
to hand eczema: age, gender, occupation, occupational exposure, childhood
eczema, and asthma/hay fever. The relative importance of these factors was
evaluated by using stepwise multiple logistic regression analysis. The most
important predictive factor for hand eczema turned out to be a history of
childhood eczema, followed by gender, occupational exposure, asthma/hay
fever, service occupation, and age (negatively correlated). From this analysis it is
possible to calculate the risk for an individual to develop hand eczema in a 12-
month period. Examples are shown in Figure 2.5.

X.
COMMENTS

Since the prevalence of atopic dermatitis is increasing, and because it is the most
important predictive factor for hand eczema, a rising prevalence of hand eczema
might be expected in the future. There are indications that an increase has in fact
taken place in the last few decades. In Agrup’s’ study of hand dermatoses in the
mid-1960s the prevalence of hand eczema was about half of that found in
Gothenburg 20 years later. Comparing the different diagnoses, it is obvious that
the increase mostly concerns atopic hand eczema. The diagnostic criteria were
mainly the same in the two studies.

This prediction very strongly suggests a need for further research and the
improvement of treatment and preventive measures regarding hand eczema.
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Although eczema of the hand is one of the most common skin diseases, a clear
and worldwide accepted definition of what is included as “hand eczema” (HE)
does not exist, and even dermatologists differ in their interpretation. After having
excluded disorders of known etiology (e.g., tinea manuum, scabies), well-defined
noneczematous morphology (e.g., psoriasis, lichen planus, granuloma annulare,
porphyria cutanea tarda, keratosis palmo-plantaris, fixed drug eruption), and
neoplastic disorders from the category of HE, and if hands are not involved as part
of an extensive skin disorder, the diagnosis of characteristic and established
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cases of HE usually presents little difficulty. Yet opinions differ on the validity
of including mild and transient cases or those in which dryness, cracking, and
superficial fissuring are the only features.! It is also difficult to subclassify HE
according to morphologic, etiologic, or pathogenetic classifications used in
dermatology.”? HE is a multifactorial disease in which both exogenous and
endogenous factors play a role. General aspects of those risk factors in HE will
be considered in this chapter. In addition to the fact the HE is not a single entity
but an affliction with multiple causes,” an attempt to discuss the general role of
risk factors by the literature poses additional problems: some studies are based
on selected samples, as with patch test patients or special occupational groups
(e.g., hairdressers, nurses), other population-based studies are based on
questionnaires, and often control groups were not included. Finally, there is no
clear agreement on the definition of endogenous risk factors, such as an atopic skin
diathesis (ASD), which is often believed to be related to HE.?~!5 In this chapter
some demographic characteristics of patients with HE will be introduced, and
general aspects of exogenous and endogenous risk factors of HE will be reported
according to several studies.
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II.
DEMOGRAPHIC CHARACTERISTICS OF HAND
ECZEMA

The presented data are from our special occupational dermatoses clinic,
established in 1984, in the Department of Dermatology of the Friedrich-
Alexander University of Erlangen. Diagnoses and treatment of all the skin
patients in which hands are predominantly affected are performed here. This
sample is not population based and will be biased toward inpatients and
outpatients. From 1469 patients with skin diseases of the hands in 83% (n =
1221) HE was diagnosed, and in 17% (n = 248) other skin conditions, including
psoriasis, pustolosis palmaris et plantaris, tinea manuum, lichen planus, and
others, were diagnosed. It is difficult to subclassify HE, and mostly several skin
conditions are responsible. Table 3.1 lists some general clinical and
morphological characteristics of different HE. According to that definition, the
results of a patch test, and the course of the HE, we distinguished the main
diagnoses of HE as follows: atopic hand eczema was diagnosed in 36% (n =
443), allergic contact dermatitis of the hands in 23% (n = 279), irritant contact
dermatitis of the hands in 21% (n = 258), and other HE, such as nummular HE,
tylotic eczema of the palms, or pompholyx (if this was not an atopic HE), in 20%
(n = 241). In the last group no known exogenous factors seemed to play an
important role in the pathogenesis of the HE. If the same patient had more than
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one diagnosis of HE, the main diagnosis was documented. In atopic, allergic, or
irritant HE females outnumbered males in contrast to nummular/tylotic HE
(Table 3.2).

The age distributions of patients with HEs showed different patterns according
to their diagnoses (Figure 3.1). Whereas patients with atopic, allergic, or irritant
HE were mostly younger than 30 years, the distribution of the age in patients
with nummular/tylotic HE showed no peak and was uniformly distributed. Most
patients with nummular/tylotic HE were older than 30 years. In the group of
patients with allergic HE there was also a second small peak of patients between
40 and 45 years of age. Further analyses showed that the peak was mainly caused
by construction workers with type IV allergies against potassium dichromate.

II1.
EXOGENOUS RISK FACTORS

In all allergic HE it was possible to identify contact allergens that were relevant
to the HE. That means that the person has come into contact with the allergen,
and this contact is believed to play a causative role in this HE. Because we lack a
test to determine whether an irritant is relevant to a patient’s HE, it remains a
clinical decision to judge the etiologic role of irritants in HE. Wellknown
irritants are water and wet work, detergents and cleansing agents, hand cleaners,
unspecific chemicals, oils, and abrasives.

In 895 HE patients (73%) at least one of those exogenous risk factors was
found to play an important role in the pathogenesis of HE. Figure 3.2 shows the
frequencies of the different exogenous risk factors in those HE according to
female and male patients. Water and wet work was found to be the most frequent
exogenous risk factor in females and males. In females, detergents and cleansing
agents played an important role, too. In males hand cleaners, detergents and
cleansing agents, oils, and unspecific chemicals were also important irritants. At
least one of those irritants was always involved in irritant HE but also in 60% in
atopic HE, in 84% in allergic HE, and in 63% in nummular/tylotic HE.

A complex interplay of exogenous risk factors, such as several irritants and/or
multiple wellknown and unknown allergens, and of the endogenous disposition
(atopy) is believed to be responsible for the occurrence and the course of HE in
humans. The exposure to irritants and allergens by work and hobbies determines
whether the main causative factor of the HE is more irritant or allergic. Another
important factor is the individual susceptibility to HE, which is influenced by the
atopic disposition. Water and wet work were found to play a major role in atopic
HE in 54%, detergents and cleansing agents in 44%, hand cleaners in 21%, but
oils only in 6%. In Figure 3.3 the pattern of different HE (atopic, allergic,
irritant, and nummular/tylotic) is shown according to several occupational
groups, i.e., hairdressers, food handlers, cleaners, health services, construction
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TABLE 3.1 General Aspects of Different Kinds of Hand Eczema (HE)

Clinical characteristics of atopic HE
Morphological presentation and localization

* 53% of all atopic HE show vesicular
volar eruption, sometimes with extension
from the distal part of the palm to proximal
fingers (apron sign)

¢ Often nail involvement, in some cases

fissuring and cracking of fingertips

(pulpite séche)

 Involvement of the metacarpophalangeal
joint of the thumb (tabatiere)

* Involvement of other body regions
(neck, flexural, dorsa of the feet)

Clinical characteristics of allergic HE

 Relationship between time of occurrence
and occupational context

« Effects of weekends, vacations, and trips
away from home, recurrence after return to
work

* The regional pattern may give hints as to
the cause

* Detection of relevant allergens by patch
testing

« Spreading and dissemination possible
Characteristics of irritant HE
Etiopathology

* Frequency of mild irritant exposure is
too high in relation to skin recovery time

¢ Predisposing individual factors,
including atopic skin diathesis, sebostasis,
hyperhidrosis

Region of eczema

* Dorsa and dorsal fingers and exposed
distal parts of forearm, later spreading to
palms

* Lesions sharply limited to the usual site
of contact

Morphology
* First dry scaling and cracking
* Later erythema, infiltration, and fissures

* [tching is not so intense as in allergic HE
but painful rhagades may appear

Clinical characteristics of nummulare (discoid) HE
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* Characteristic feature, confluence of tiny
papules and papulovesicles on
erythematous ground into coinshaped
plaque

* Peripheral extension with central clearing

* Lesions are highly irritable, burning
sensations in 21 to 33% initial patch at the
dorsa or hands and dorsal fingers

* Onset as post-traumatic eczema within
weeks of cutaneous injury

Characteristics of tylotic HE
* Mostly men affected, age >40 years
¢ Localization

Proximal or middle part of palms and/or
soles

Additionally, fingertips or tip of the toes

* Without itching, without vesicular
eruptions

* Persistence of sharply demarcated
hyperkeratotic plaques of chronic course

« Histology

» Hyperkeratosis, focal parakeratosis,
akanthosis, and spongioses

workers, metalworkers, office employees, and others. The diagnoses were
established according to defined criteria and course of the disease (Table 3.1).
Additionally, the percentage of patients with an atopic disposition is presented in
each HE group. In this context an atopic disposition was

TABLE 3.2 Demographic Characteristics of Hand Eczema (HE)

Patients Females Males
Main No. % Age (years) No. % Age(years) No. % Age (years)
Diagnosis
AtopicHE 443 36 25 288 65 23 155 35 28
Allergic 279 23 24 177 63 22 102 37 41
HE
Irritant HE 258 21 28 174 67 27 84 33 35
Nummular 241 20 41 101 42 36 140 58 43
/tylotic HE
Total 1221 100 28 740 61 24 481 39 35

Note: Values for age are medians.
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FIGURE 3.1 Age distribution of patients with different hand eczema: (A) atopic HE, (B)
allergic HE, (C) irritant HE, and (D) nummular/tylotic HE.

defined as the presence of at least two of the following variables: personal or family
history of atopy, dry skin, white dermographism, hyperlinear palms,
retroauricular rhagades, pityriasis alba, and elevated immunoglobulin E (IgE)
(>100 U/ml).

In some occupational groups, e.g., hairdressers, health services, and
construction workers, allergic HE was more frequently diagnosed compared with
irritant HE. In other groups, e.g., food industry or cleaners, irritant HE
outnumbered allergic HE. Atopic HE was often diagnosed in all professions and
an atopic disposition was found to be an important cofactor in allergic and irritant
HE. Nummular/tylotic HE was found to be normally not work related. Looking
to the pattern of HEs in several professions shown in Figure 3.3, it must be taken
into consideration that this was not a population-based study on occupational HE
but a sample of patients in an HE clinic.
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FIGURE 3.2 Frequencies of different exogenous risk factors (water and wet work,
detergents and cleansing agents, hand cleaners, unspecific chemicals, oils, abrasives) in
female and male patients with hand eczema, in which at least one exogenous risk factor
was found to play an important role in the pathogenesis of HE (n = 895).

Iv.
ENDOGENOUS RISK FACTORS

A.
THE RELATIONSHIP BETWEEN HAND ECZEMA
AND ATOPY

Atopy and especially atopic eczema (AE) are well-known factors influencing the
course and prognosis of HE,> !5 but the role of atopic features in the developing
of HE is still unclear. There are two ways of looking at the relationship between
atopy and HE: the frequency of HE in atopics and the frequency of atopy in
patients with HE (Table 3.3). In comparing the findings in the literature, one is
faced with the same difficulties of selection and interpretation that have been
mentioned before. Additionally, the definition of atopy itself differs considerably.
Some authors include a family history as well as a personal history of atopy,
others divide their subjects into those with AE and those with respiratory allergy,
and some would accept only positive prick tests as evidence for the atopic
diathesis. Finally, only few studies have included a matched control group.
Considering these objections it must be mentioned that the frequencies of atopy
in patients with HE are increased over that expected in the general population
according to most studies!®-?? (Table3.3).

Atopic disease and especially AE in childhood are risk factors for HE in
adults.>*%2 However, these studies also found that a considerable number of
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subjects with a personal history of AE managed to work in risk occupations
without developing HE. Therefore, a reduced resistance to irritants does not occur
in all subjects with AE and may occur in subjects with respiratory atopy and in
nonatopics.

B.
ATOPIC SKIN DIATHESIS AND HAND ECZEMA

Lammintausta* introduced the term “atopic skin diathesis™ as a prognostically
useful definition of the skin condition that might be involved in the development
of HE. This condition was defined as (1) dry skin, (2) a history of low pruritus
threshold for two of three nonspecific irritants (sweat,

TABLE 3.3 The Relationship Between Hand Eczema (HE) and Atopy

Study Year Subjects (atopics) Frequencies of HE
HE among Atopics (Selection)
Cronin'® 1970 AE N=233 68%
Breit!” 1974 AE N=130 69%
Rystedt’ 1985 Severe AE N=549 60%
Moderate AE N =406 48%
Respiratory N=222 14%
Nonatopics N=199 11%
Diepgen!® 1991 AE N =428  72% Often or

sometimes HE

Atopics among HE (Selection)

Lammintausta® 1981 HE in hospital wet N =259  54% Atopics
work
Cronin'® 1985 HE in women N =263  34% Personal history
of atopy
67% Personal or family
History of atopy
Meding?’ 1990 HE in a population- N=1,238 27% Childhood eczema
based sample
28% Asthma/hay fever
Lodi?! 1992  Pompholyx N=104  50% Personal or family
History of atopy
Diepgen?? HE N =458  19% Respiratory
allergy
34% Family history of
atopy
62% Personal or family

History of atopy
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FIGURE 3.3 Frequencies of atopic, allergic, irritant, and nummular/tylotic HE in
different occupationalgroups: hairdressers (n = 69), health services (n = 193), cleaners (n
= 194), food handlers (n = 87), metalworkers (n = 170), construction workers (n = 75),
office employees (n = 230), and others (n = 203). Additionally,the percentage with an
atopic disposition is given in the different HE groups.
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dust, rough material), (3) white dermographism, and (4) facial pallor/infraorbital
darkenings. This ASD was found in 35% of subjects with respiratory atopy and
in 18% of the nonatopics and significantly increased the risk of HE among
employees engaged in wet work.? Rystedt®® found in her follow-up studies of
atopic children that the frequency of HE was 4 to 10 times higher in people who
had had AE in childhood than in those who had not. Patients with a history of
respiratory allergy without associated AE (n = 222; 14% HE) showed no
increased frequencies of HE than controls without personal or family atopy (n =
199; 11% HE). Therefore, it seems necessary to subclassify the atopic state of
possible skin involvement for occupational risk assessment.

For the diagnosis of AE an array of clinical (basic and minor) features
proposed by Hanifin and Rajka®* are in common use because there are no
laboratory or other objective markers for the diagnosis of the disease. However,
many of the atopic features can be found in normal individuals who never had
skin problems previously or eczema at the time of examination.?>:?6

1.
Study 1

To establish a diagnostic score of AE we evaluated basic and minor features of
AE systematically in established cases of AE and in subjects randomly collected
from the caucasian normal population (NP) of young adults in a prospective
computerized study.'®?6-2° Anamnestic and clinical atopic (basic and minor)
features were investigated in all test subjects by two investigators to obtain a
good interobserver agreement. On the base of statistical modeling of those atopic
features with the highest odd ratios (ORs) a diagnostic score system was
constructed, which should be based on anamnestic and clinical features without
laboratory investigations.'®26 Atopic features that were seen to be less frequent
than 20% in AE were not included. The presence of an itching flexural dermatitis
was not included because this was the selection base. On the base of chi-square
values every atopic feature obtained a value between 1 and 3 points according to
its statistical significance (Table 3.4). By using the proposed score system both
groups were separated fairly clearly with minimal overlapping (Figure 3.4).
Based on this score system patients with more than 10 points should be
considered to have an ASD and patients with more than 6 points are suspicious
of ASD.

2.
Study 2

In the second study we evaluated the role of these atopic features in the
development of HE. Therefore, we prospectively investigated the occurrence of
atopic symptoms and signs in a casecontrol study of 458 patients with HE and in
a noneczematous control group (NP) of 458 individuals matched by sex and age.
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FIGURE 3.4 Distributions of evaluated points of an atopic skin diathesis'® in patients
with atopic eczema (AE, n = 428), noneczematous control subjects (NP, n + 628), and
patients with hand eczema (HE, n = 458).

During a 2-year period, in all inpatients and outpatients with HE at our HE
clinic, atopic features as described elsewhere®® were investigated consecutively.
The median age in both groups was 26 years, and females predominated males
(60 to 40%). According to the

TABLE 3.4 Atopy Score Based on Chi-Square Values without Laboratory

Investigations

Atopic Feature Points Chi-Square OR 95% CI of OR
Xerosis 3 429 27.9 23.2-33.8

Itch when 3 410 254 21.1-30.1
sweating

White 3 357 19.3 16.2-23.2
dermographism

Wool 3 355 15.8 13.4-18.5
intolerance

Pityriasis alba 2 304 60.1 41.6-87.0
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Atopic Feature Points Chi-Square OR 95% CI of OR
Infraorbital fold 2 292 11.0 9.4-12.7
Hertoghe sign 2 282 44.8 32.1-62.6
Palmar 2 242 11.7 9.8-13.9
hyperlinearity

Ear rhaghade 2 236 19.2 15.2-24.4
Perleche 1 201 7.0 6.1-8.2
Cradle cap 1 184 10.6 8.7-12.9
Family history 1 69 2.9 2.6-3.3
of atopy

Facial pallor/ 1 117 53 4.5-6.3
erythema

Keratosis pilaris 1 103 4.9 4.2-5.8
Food 1 85 4.7 4.0-5.7
intolerance

Allergic rhinitis 1 55 3.1 2.7-3.6
Allergic asthma 1 55 4.8 3.4-6.0
Metal 1 55 2.7 24-3.1
sensitivity

Photophobia 1 41 2.6 2.3-3.1

Note: Atopy score: chi-square >350, 3 points; 350 > chi-square >220, 2 points; chi-
square <220, 1 point. The statistical analysis is based on 428 AE patients and
628 noneczematous controls.

Source: Adapted from Diepgen. '8

proposed score system, the distribution of the summarized atopic points in HE
patients are shown in Figure 3.4. Independently, in the final diagnosis of the HE
(atopic, allergic, irritative, nummular/tylotic) in 52% of the consecutively
investigated patients with HE 10 or more points were found, in 19% between 7
and 9 points, and in only 29% less than 7 points. This investigation clearly
demonstrates that atopic symptoms and signs play a major role in the
development of HE.

In a further statistical analysis of this case-control study the importance of the
different atopic features for the development of HE was estimated. Table 3.5
shows the frequencies of some atopic features in patients with HE and in
noneczematous control subjects. Additionally, the ORs including 95%
confidence intervals (CI) and the p values (chi-square test) are given. Dry skin or
xerosis as a sign of ASD was found in 59% in HE and differed significantly from
that found in noneczematous controls. Signs of an abnormally low threshold for
pruritis for nonspecific irritants, such as the atopic features wool intolerance and
itch when sweating, were found to be significantly increased in patients with HE.
Constitutional atopic signs, such as hyperlinear palms, keratosis pilaris, and
white dermographism, were also found to be significantly increased in HE
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patients. Minor clinical manifestations often seen in ASD, e.g., perleche and
retroauricular rhagades, were significantly more common in patients with HE.
The ORs of these features range from 6.2 to 2.6.

Laboratory markers, such as elevated serum IgE and a positive Phadiatop®
test (specific radioallergosorbent tests of the eight most important inhalant
allergens), showed in comparison with our control group only low ORs. The
family history of atopy and the personal history of respiratory (rhinitis and asthma)
did not differ significantly. Additional endogenous factors hyperhidrosis and
acrocyanosis (persistent dusky discoloration of the hands and feet) were found to
be significantly

TABLE 3.5 Frequencies of Some Atopic Features, Odds Ratios (OR), 95%
Confidence Intervals, and p-Values (Chi-Square Test) of 458 patients with HE and
458 Noneczematous Control Subjects (Matched Pairs According to Sex)

Atopic Feature HE (%) NP (%) OR 95%CI p Value
High risk for developing HE
Wool tolerance 46 15 4.6 3.4-6.4 <0.001
Palmar 34 7 6.4 4.2-9.7 <0.001
hyperlinearity
Itch when 30 8 53 3.5-7.9 <0.001
sweating
Keratosi pilaris 34 11 4.1 2.8-5.9 <0.001
Xerosis 59 28 3.7 2.8-49 <0.001
White 25 9 33 2.2-4.8 <0.001
dermographism
Perleche 35 16 2.7 2.0-3.8 <0.001
Low risk for developing HE
Phadiatop 38 26 1.8 1.3-24 <0.001
positive
Elevated IgE 24 16 1.6 1.2-2.2 <0.01
(>150U/ml)
Cradle cap 10 6 1.7 1.1-2.8 <0.05
Family history of 34 33 — — NS
atopy
Allergic rhinitis 18 17 — — NS
Allergic asthma 5 5 NS

Note: p< 0.001.

more often seen in patients with HE than in control subjects (hyperhidrosis: HE
36%, NP 15%, OR 3.2, 95% CI 2.3 to 4.4; acrocyanosis: HE 27%, NP 8%, OR 4.
0,95% CI12.81t05.9).

Previous studies have shown that HE is more common in women than in
men.3!32 The reason for this sex difference is not known, but one reason could be
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the greater exposure of women to wet work and surfactant.” Additionally, AE is
also more common in females than in males.>® By a multivariate logistic
regression model the prognostic value of the investigated atopic features as risk
factors for HE were analyzed under consideration of sex as an additional
covariable (Table 3.6). According to stepwise (backward and forward)
elimination technique the most important factors (OR > 2.0) are itch when
sweating, hyperlinear palms, wool intolerance, dry skin (xerosis), keratosis
pilaris, and white dermographism. Female sex remains in the model as a
significant covariable (OR 1.82) as well as elevated IgE (OR 1.61).

According to the study of Rystedt,” endogenous factors, such as eczematous
involvement of the hands in childhood, persistent body eczema in childhood, and
dry/itchy skin, were of predominant importance, whereas female sex, family
history of atopy, and associated respiratory allergy were of lesser importance. In
subjects with a respiratory allergy or family history of atopy, we propose the
evaluation and validation of an array of atopic features to estimate the ASD,
which seems to be an important endogenous risk factor for the development of HE.
For vocational guidance this could also be helpful in noneczematous subjects and
those with no history of childhood eczema.

In an epidemiological population-based study, Meding**3> investigated factors
related to HE by mailed questionnaires in a random sample of the 20,000
individuals 20 to 65 years of age of the inhabitants of Gothenburg, Sweden. Of
those individuals who reported having had childhood eczema, the reported period
prevalence of HE (during the last 12 months) was 27.3% compared with 9.0%
among the others. Excluding those who had had childhood eczema, the reported
prevalence of HE decreased to 11.4% for individuals with asthma/hayfever
compared with 8.5%. According to stepwise logistic regression analysis the five
most important factors to HE were childhood eczema, female sex, occupational
exposure (to solvents, oils, paints, glues, unspecific

TABLE 3.6 The Role of Sex and Endogenous Factors (Atopic Features) Related to
HE According to a Multivariate Logistic Regression Analysis

Variable p Coefficient Standard p Value Odds Ratio 95% CI of OR
Error

Intercept -2.34 0.200 <0.0001

Itch when 1.62 0.238 <0.0001 5.07 3.18-8.09

sweating

Hyperlinear 1.45 0.249 <0.0001 4.25 2.61-6.93

palms

Wool 1.35 0.207 <0.0001 3.87 2.57-5.81

intolerance

Keratosis 0.95 0.229 <0.0001 2.59 1.65-4.07

pilaris

Xerosis 0.87 0.187 <0.0001 2.38 1.65-3.44
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FIGURE 3.5 Log-linear model of complex interrelationship among hand eczema, history
of metal sensitivity, and atopic skin diathesis.
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Variable p Coefficient Standard p Value Odds Ratio 95% CIof OR
Error

White 0.86 0.187 <0.0001 2.37 1.42-3.96

dermographis

m

Female sex 0.60 0.198 <0.001 1.82 1.23-2.68

Elevated IgE ~ 0.48 0.228 <0.05 1.61 1.03-2.53

(>150U/ml)

chemicals, cement, water and detergents, foodstuffs, plant and soil, dust and dry
dirt, and coins), hayfever/asthma, and service occupation.

C.
METAL SENSITIVITY, ATOPY, AND HAND ECZEMA

The incidence of nickel sensitivity appears to lie between 40 and 56% in patients
with past or present HE.!3%3 In our 458 patients with HE a history of nickel
allergy was found in 38%, which was significantly increased compared with the
control group. Yet it must be taken into consideration that a number of other
factors are known to be related to nickel sensitivity and play an important role in
the development of HE in nickel-sensitive patients. The discussion of all the
factors involved in the etiology of HE and nickel sensitivity is outside the scope
of this chapter. One important aspect of the interrelationship between nickel
sensitivity and HE could be the role of atopy, which is also discussed. In our
study we also found a statistically significant increase of a history of metal
sensitivity (HMS) in subjects with a positive ASD (10 and more atopy points).
Therefore, we analyzed the complex interrelationship among HE, sex, ASD, and
HMS by a multivariate model.!® According to this analysis (Figure 3.5), the
strongest relationships were found between female sex and HMS and between
ASD and HE, and a less significant statistical association between ASM and HMS.
Using the multivariate analysis there was no longer a significant direct
association between HE and HMS. Atopy might trigger both the occurrence of HE
and nickel sensitivity, but these observations need further confirmation by
additional studies.
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V.
HAND ECZEMA AND OCCUPATIONAL SKIN
DISEASES

More than 90% of work-related skin diseases are HE. However, most studies
about endogenous and exogenous factors of occupational dermatoses are based
on inpatients and outpatients of hospitals and are therefore not randomly selected.
Thus, epidemiological conclusions without constraints are not possible. There
are only a few reports on systematic epidemiological investigations of
occupational skin diseases.***® The comparison of these studies is difficult
because there is no uniform definition of occupational skin diseases.
Additionally, in most work-related HE there is rarely anything about its location
and appearance to differentiate clearly from dermatitis of nonoccupational
origin.*’

According to the U.S. Department of Labor, skin disorders represented almost
50% of all occupational illnesses in the U.S. in 1979.> Occupation-related skin
problems are the most frequent cause of workers’ disability claims in Germany.
In 1981 of 61,156 medical reports of an occupational disease, 20,584 cases (34%)
were related to occupational skin diseases. According to German law, under No.
5101, i.e., occupational skin disorders without skin cancer (“severe or repeatedly
relapsing dermatoses which have clearly necessitated the cessation of all
occupational activities which were or could be responsible for causing the
disease or its relapse or aggravation”), about 8% of all cases of workers’
disability claims for dermatitis were reported in North Bavaria, in the last years.

In a population-based epidemiological study we prospectively investigated all
closed cases of occupational skin disease (OSD) that were registered between
March 1990 and March 1992 in North Bavaria according to possible involved
risk factors. For these reasons, the data presented are representative of the
overall situation of occupational dermatoses in North Bavaria. The survey of all
these cases was performed prospectively and encompassed a record review of all
case files and medical records, a mailed questionnaire, and, if necessary,
physical examination, patch test, laboratory findings, and factory visiting.*0
Patch testing was performed in more than 92%. Of all 2582 cases, 1912 (74%)
were diagnosed as having a pathological condition of the skin for which
occupational exposure can be shown to be a major causal, or contributory, factor.
The aims of the study were as follows: (1) to establish demographic
characteristics, (2) to give frequencies of the main diagnoses of OSD, and (3) to
evaluate the roles of allergy and atopy. The basic data were as follows: 1912
occupational dermatoses, 60% females (n = 1144), median of age 22 years; 40%
males (n = 768), median of age 32 years; 76% of all cases included hairdressers
(26%), metalworkers (19%), health services (11%), food handlers (10%),
construction workers (7%), and cleaners (3%). The median age of onset was
lowest in hairdressers (median 19 years) and highest in cleaners (median 39
years). Based on the number of employees in the different occupations in the
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FIGURE 3.6 Incidences of occupational skin diseases in North Bavaria (number of new
cases of OSD per 10,000 employed in 1-year period).

same area of North Bavaria during that time, the incidences for workrelated skin
diseases in the different occupations could be calculated (Figure 3.6). The highest
incidences were estimated for hairdressers and bakers. In South Carolina the
average incidence for all industries was 10.8% per 10,000 employees.

In our study the most common diagnoses were allergic contact eczema
(females 55%; males 44%) and irritant contact eczema (females 52%; males 60%).
In 92% of all OSD the hands were involved. Figure 3.7 details the main
diagnoses of OSD. Isolated allergic contact eczema occurred in 33%, irritant
contact eczema in 34%, the combination of allergic and irritant contact eczema in
9%, and in 18% an isolated or additional AE was diagnosed. The ratio of irritant
to allergic contact eczema was found in hairdressers (68%) and construction
workers (71%), mostly irritant contact eczema in food handlers (75%),
metalworkers (66%), and cleaners (64%). OSDs in health services were in 53%
of irritant and in 54% of allergic origin. The percentage of work-related allergies
differed in the main professions as follows: according to patch test results at least
one work-related allergy was found in hairdressers in 74%, in construction
workers in 72%, in health services in 55%, in cleaners in 41%, in food handlers
in 39%, and in metalworkers in 37%. The most frequent delayed-type
sensitizations were diagnosed against nickel sulfate, cobalt chloride, glyceryl
monothioglycolate, p-phenylenediamine, potassium dichromate, ammonium
persulfate, toluylene diamine sulfate, isothiazolinone, and fragrance mixture.

According to our analysis, atopy seems to play an important role on OSD.
Female subjects with OSD had in 45%, males in 39% an ASD. These
observations correspond with other studies: Keil and Shmunes’ estimated that
atopics have a 13.5 times greater risk of developing an OSD than nonatopics.
The prevalence of a personal or family history of atopy was found in 101 of the
134 respondents to a mailed questionnaire.’ However, retrospective studies based
on mailed questionnaire could be biased heavily. According to a study performed
in Singapore,*! 35% of cases with contact dermatitis were occupational eczema.
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FIGURE 3.7 Main diagnoses of occupational skin diseases in North Bavaria.

In this epidemiological comparison between occupational and nonoccupational
HE, in the occupational group a significantly larger proportion of males (65%
versus 51 %), a lower prevalence of a personal or family history of atopy (7%
versus 15%), and a larger proportion of irritant contact dermatitis (76% versus
39%) were found.*!' In Australia, atopy was more prevalent in females with OSD
(62%) than males (39%).** In an epidemiological study of dermatoses in
construction workers*? a history of atopy was present in 32 (24%) of 133 cases
of eczema compared with only 35 (11%) of 327 noneczematous controls. The
highest proportion of atopics (24%) was in irritant dermatitis. In our study, of
126 construction workers with OSD the percentage of atopics was found to be
27%.

REFERENCES

1. Wilkinson, D.S. and Wilkinson, J.D., Nickel allergy and hand eczema, in Nickel
and the Skin: Immunology and Toxicology, Maibach, H.I. and Menné, T., Eds.,
CRC Press, Boca Raton, FL, 1989, 133.

2. Epstein, E., Hand dermatitis: practical management and current concepts, J. Am.
Acad. Dermatol., 10, 395, 1984.
3. Lammintausta, K. and Kalimo, K., Atopy and hand dermatitis in hospital wet work,

Contact Dermatitis, 7, 301, 1981.

4. Lammintausta, K., Rick Factors for Hand Dermatitis in Wet Work, Ph.D. thesis,
University of Turku, Finland, 1982.

5. Keil, J.E. and Shmunes, E., The epidemiology of work-related skin diseases in
South Carolina, Arch. Dermatol, 119, 650, 1983.

6. Forsbeck, M., Skog, E., and Asbrink, E., Atopic hand dermatitis: a comparison with
atopic dermatitis without hand involvement, especially with respect to influence of
work and development of contact sensitization, Acta Derma. Venereol, 63,9, 1983.

7. Shmunes, E. and Keil, J.E., The role of atopy in occupational dermatoses, Contact
Dermatitis, 11, 174, 1984.
8. Rystedt, 1., Factors influencing the occurrence of hand eczema in adults with a

history of atopic dermatitis in childhood, Contact Dermatitis, 12, 185, 1985.



50 HAND ECZEMA, SECOND EDITION

11.

13.

14.

15.

16.

17.

18.
19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

Rystedt, 1., Hand eczema and long-term prognosis in atopic dermatitis, Acta Derm.
Venereol., 117, 1, 1985.

Béurle, G., Hornstein, O.P, and Diepgen, T.L., Professionelle Handkzeme und
Atopie. Eine klinische Prospektivstudie zur Frage des Zusammenhangs,
Dermatosen, 33, 161, 1985.

Béurle, G., Hornstein, O. P, and Diepgen, T.L., Atopic als Kausal- und Kofaktor bei
der Entstehung und Unterhaltung beruflicher Ekzeme, Arbeitsmed. Sozialmed.
Praeventivmed., 20, 100, 1985.

Nilsson, G.E., Mikaelsson, B., and Andersson, S., Atopy, occupation and domestic
work as risk factors for hand eczema in hospital workers, Contact Dermatitis, 13,
216, 1985.

Nilsson, E., Individual and environmental risk factors for hand eczema in hospital
workers, Acta Derm. Venereol, 128 (Suppl.), 1, 1986.

Fartasch, M., Diepgen, T. L., Meister, G., and Hornstein, O.P., Diagnostik der
Handekzeme und Relevanz der atopischen Diathese als dtiologischer Kausalfaktor,
in Aktuelle Beitrige zu Umwelt und Berufskrankheiten der Haut, Hornstein, O.P.,
Ed., BMV-Verlag, Berlin, 1991, 105.

Fartasch, M., Diepgen, T.L., and Hornstein, O.P, Evaluation of endogenous factors
and metal sensitivity in hand eczema, Contact Dermatitis, 23 (Abstr.), 281, 1990.
Cronin, E., Bandmann, H.—J., Calnan, C.D., Fregert, S., Hjorth, N., Magnuson, B.,
Maibach, H.I., Malten, K., Meneghini, C.L., Pirild, V., and Wilkinson, D.S.,
Contact dermatitis in the atopic, Acta Derm. Venereol, 50, 183, 1970.

Breit, R., Leutgeb, Ch., and Bandmann, H.J., Zum neurodermitischen Handekzem,
Arch. Dermatol. Forsch., 244, 353, 1972.

Diepgen, T.L., Die atopische Hautdiathese, Gentner, Stuttgart, 1991, 51.

Cronin, E., Clinical patterns of hand eczema in women, Contact Dermatitis, 13,
153, 1985.

Meding, B. and Swanbeck, G., Predictive factors for hand eczema, Contact
Dermatitis, 23, 154, 1990.

Lodi, A., Betti, R., Chiarelli, G., Urbani, C.E., and Crosti, C., Epidemiological,
clinical and allergological observations on pompholyx, Contact Dermatitis, 26, 17,
1992.

Diepgen, T.L., unpublished data.

Glickman, F.S. and Silvers, S.H., Hand eczema and atopy in housewives, Arch.
Dermatol, 95, 487, 1967.

Hanifin, J.M. and Rajka, G., Diagnostic features of atopic dermatitis, Acta Derm.
Venereol, 92(Suppl.), 44, 1980.

Diepgen, T.L., Fartasch, M., and Hornstein, O.P, Atopiekriterien in der
Normalbevolkerung: berufliche Konsequenzen, Dermatosen, 37, 222, 1989.
Diepgen, T.L., Fartasch, M., and Hornstein, O.P, Evaluation and relevance of
atopic basic and minor features in patients with atopic dermatitis and in the general
population, Acta Derm. Venereol, 144 (Suppl.), 50, 1989.

Diepgen, T.L., Fartasch, M., Stigmata and signs of atopic eczema, in New Trends in
Allergy, Vol. 3, Ring, J., and Przybilla, B., Eds., Springer-Verlag, Berlin, 1991,
222.

Diepgen, T.L. and Fartasch, M., Statistische Evaluierung klinisch-diagnostischer
Kriterien beim atopischen Ekzem, Allergologie, 8, 301, 1991.



29.

30.

31.

32.

33.
34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44.

45.

46.

47.

GENERAL ASPECTS OF RISK FACTORS IN HAND ECZEMA 51

Diepgen, T.L. and Fartasch, M., Recent epidemiological and genetic studies in atopic
dermatitis, Acta Derm. Venereol, 176, 13, 1992.

Diepgen, T.L., Fartasch, M., and Hornstein, O.P., Kriterien zur Beurteilung der
atopischen Hautdiathese, Dermatosen, 39, 79, 1991.

Agrup, G., Hand eczema and other dermatoses in South Sweden, Acta Derm.
Venereol., 61, 1, 1969.

Peltonen, L., Nickel sensitivity in the general population, Contact Dermatitis, S,
27, 1979.

Rajka, G., Essential Aspects of Atopic Dermatitis, Springer, New York, 1989.
Meding, B. and Swanbeck, G., Prevalence of hand eczema in an industrial city, Br.
J. Dermatol, 116, 527, 1987.

Meding, B., Epidemiology of hand eczema in an industrial city, Acta Derm.
Venereol., 153, 1, 1989.

Christensen, O.B. and Moller, H., Nickel allergy and hand eczema, Contact
Dermatitis, 1, 129, 1975.

Menné, T., Borgen, O., and Green, A., Nickel allergy and hand dermatitis in a
stratified sample of the danish female population: an epidemiological study
including a statistics appendix, Acta Derm. Venereol., 62, 35, 1982.

Wahlberg, J.E. and Skog, E., Nickel allergy and atopy: threshold of nickel
sensitivity and immunoglobulin E determinations, Br. J. Dermatol., 85, 97, 1971.
Cronin, E., Nickel, in Contact Dermatitis, Cronin, E., Ed., Churchill Livingstone,
Edinburgh, 1980, chap. 7.

Plotnick, H., Analysis of 250 consecutively evaluated cases of workers’ disability
claims for dermatitis, Arch. Dermatol, 126, 782, 1990.

Goh, C.L., An epidemiological comparison between occupational and non-
occupational hand eczema, Br. J. Dermatol., 120, 77, 1989.

Coenraads, P.J., Nater, J.P., Jansen, H.A., and Lantinga, H., Prevalence in
construction workers in the Netherlands, Clin. Exp. Dermatol, 9, 149, 1984.

Wall, L.M. and Gebauer, K.A., Occupational skin disease in Western Australia,
Contact Dermatitis, 24, 101, 1991.

Wall, L.M. and Gebauer, K.A., A follow-up study of occupational skin disease in
Western Australia, Contact Dermatitis, 24, 241, 1991.

Meding, B. and Swanbeck, G., Occupational hand eczema in an industrial city,
Contact Dermatitis, 22, 13, 1990.

Diepgen, T.L., Schmidt, A., Schmidt, M., and Fartasch, M., Epidemiological
berufsbedinger Hautkrankheiten in Nordbayern, Z. Hautkr., 66, 935, 1991.

Adams, R., Medicolegal aspects of occupational skin diseases, in Dermatologic
Clinics: Occupational Dermatoses, Taylor, J.S., Ed., W.B. Saunders, Philadelphia,
1988, 121.



IL.

III.

- W

IV.

N W w w»

I o

4
RiskFactorsforHandDermatitis in Wet
Work

Kaija Lammintausta

CONTENTS

Introduction
External Factors
Irritant Exposure
Physicochemical Characteristics of the Chemical
Exposure Time
Simultaneous Exposure Factors
Allergen Exposure
Climate
Internal Factors
Location
Constitutional Factors
Sweating
Age, Race, and Sex
“Sensitive” Skin
Atopy
Other Skin Diseases
Previous Contact Sensitivities
Conclusions

References

53
53
53
53
54
54
54
55
55
55
55
55
55
56
56
56
57
57
57



RISK FACTORS FOR HAND DERMATITIS IN WET WORK 53

L
INTRODUCTION

Wet work is a major external risk factor for hand dermatitis. This fact has been
verified in several studies.'™ Water, as such, decreases the protective capacity of
the skin and occlusion further increases the irritant effect.>8 In many wet work
occupations, lipid-soluble chemicals are added to water to achieve the cleaning
effect. In the skin this effect is unfavorable because intercellular lipids are
washed away. Those lipids are an important factor in the cutaneous protective
capacity.””!! There moval of lipids induces structural and physiochemical
alterations in the skin.'?"'® which apparently facilitates the process of cutaneous
irritation. The cascade of cutaneous alterations leading to skin irritation is,
however, dependent on many external and internal factors.

II.
EXTERNAL FACTORS

Although the individual characteristics of the detergent itself are crucial
concerning its irritation capacity, no reliable in vivo methods exists to determine
irritant potentials of chemicals.

0-8493-7362-X/00/$0.00+$.50
© 2000 by CRC Press LLC

Simultaneously, a multitude of contributing external factors are important. For
each individualchemical and for each individual worker, a different outcome can
be seen after occupationalexposure situations.

A.
IRRITANT EXPOSURE

1.
Physicochemical Characteristics of the Chemical

Although the characteristics of the chemical are most important in irritation,'”
the concentration and the diluent of the chemical also determine the degree of the
reaction. Even the reaction time may be different due to the alteration of the
concentration.'® Skin reaction is, for some part, dependent on the temperature of
the irritant because the cutaneous blood flow alters with external temperature.'®
An increase of cutaneous temperature leads to an increase in the speed to react.
When the normal pH of the skin is disrupted, the probability of the irritation
increases. Both low and high pH extremes are poorly tolerated in the human
skin.
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2.
Exposure Time

The duration and frequency of irritant contacts are influencing the development
of skin reactions. Each exposure has its recovery time.2? Even unexpected types
of skin reactivity during that recovery time have been described.?! The degree of
irritation is correlated with the duration of the exposure and with the rest time
after the previous exposure. The cumulation of irritant exposures seems to be
contributing.??

3.
Simultaneous Exposure Factors

Repeated physical trauma irritates. Friction, contact with rough materials, and
repeated accidental exposure to minor cutaneous trauma eliciting factors are
common in many wet work positions. Mechanical irritants, such as dusts from
variable materials, may sometimes stay in occlusion below protective gloves.

B.
ALLERGEN EXPOSURE

Contact allergens are not infrequently encountered in wet work. When the
protective capacity of the epidermis is disrupted by wet work exposure, the
penetration of the allergen is facilitated; thus, the probability of sensitization is
increased. The need for protection is one important risk due to occlusion and
allergen contact. Rubber sensitivity is not infrequent among these subjects.!?
When the sensitization develops slowly, the patient and the doctor often interpret
the situation as an increasing need for protection. Immediate allergy to latex is a
more poorly recognized etiologic factor leading to chronic dermatitis.

The sensitivities to nickel and perfumes are also common among these
workers.!? The specific importance of the allergy has to be evaluated for each
patient individually. Sometimes it is difficult to determine whether the
sensitization has already developed before the employee has become hired in the
present work. The clinical appearance as well as the histology and the
immunohistology of allergic and irritant contact dermatitis are
indistinguishable.?* The development of the clinical dermatitis, the anamnestic
data, and the skin tests are diagnostic tolls used in these cases of contact
dermatitis.
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C.
CLIMATE

Skin chapping is more frequent in winter. Dry cold wind induces chapping. Cold
air and low humidity manifest symptoms, especially in subjects with a
constitutional susceptibility.>*

III.
INTERNAL FACTORS

A.
LOCATION

The face and the eyelids, in particular, are most susceptible to irritants because
of skin-related reasons. Hands are most heavily exposed in wet work; thus, the
probability for the development of hand dermatitis is great. The thick palmar
epidermis reacts less than the back of the hand. The skin is thinnest between the
fingers, where the reactions generally first appear.

B.
CONSTITUTIONAL FACTORS

The interindividual variation in the susceptibility is extensive. Some individual
groups of subjects have been characterized who have skin structure with a
particular susceptibility to develop irritant contact dermatitis. The development of
this skin disease is, however, multifactorial. We do not have any diagnostic tool
to predict the susceptibility of one particular person to contact dermatitis.

1.
Sweating

Palmar sweating may facilitate penetration of irritants and allergens. Sweating
also makes it more difficult to protect the skin. Associations between the
dyshidrotic type of hand dermatitis and palmar sweating have been questioned.

2.
Age, Race, and Sex

Age seems to decrease the actual reactivity of the skin while the healing of the
damage in the epidermal barrier is delayed.?> The contribution of age-associated
alteration of attitudes and behavior in skin protection may simultaneously change
the risk.

Race-related differences in the structure of the skin exist. Those characteristics
may influence the risk one has to develop contact dermatitis.?6->® Result from
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studies on this topic are somewhat controversial. It appears that subjects with
white and even poorly tanning skin may most easily develop dermatitis in wet
work.?

Irritant contact dermatitis is more common among females compared with
males.' = This is probably due to more extensive household work performed by
females in Western cultures. The importance of hormonal factors has not been
verified.

3.
“Sensitive” Skin

“Sensitive” skin is a poorly defined entity used to characterize the cutaneous
structure of those subjects who easily develop skin irritation. The importance of
this entity is most important in wet work occupations, although the usefulness is
poor for practical purposes. Only anamnestic data can be used to diagnose
individuals with sensitive skin. A history of previous hand dermatitis, however,
can be regarded as a significant risk factor for developing irritant contact
dermatitis.?%3!

4.
Atopy

Atopic subjects can be found as an important subgroup among subjects with
sensitive skin. The importance of atopy in the etiopathogenesis of irritant contact
dermatitis in wet work has been proven in several studies.’>=3 The wide spectrum
of atopic symptoms makes this problem more complicated. Atopy without
cutaneous symptoms does not increase one’s risk to develop hand dermatitis.*?
The degree of divergence from “normal” skin structure and/or physiology may
be just minimal in these subjects. No suspicion exists that a person who has a
history of manifest atopic dermatitis has an increased risk for hand dermatitis if
working in a wet work occupation.?>3 If the atopic dermatitis symptoms have
occurred in adulthood, the risk is even greater.

5.
Other Skin Diseases

Dermatitis in any site of the skin increases the risk for simultaneous hand
dermatitis when the threshold for cutaneous irritation is decreased.3®37 Psoriatic
skin reacts more to certain skin irritants because of increased penetration.’8
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6.
Previous Contact Sensitivities

The subjects who have developed nickel allergy seem to develop irritant contact
dermatitis in hands most easily.*>** This phenomenon seems tobea nonspecific
factor without apparent relationship with nickel allergy. Because nickel is an
unavoidable allergen in our environments and in wet work, allergen exposure
may have some importance. Simultaneous exposure to wet conditions and nickel
is not infrequent in occupational circumstances. Any other known contact
sensitivity may be an apparent restriction in certain occupational environments.
The knowledge about individual factors influencing the development of contact
sensitization does not yet have useful applications for practical purposes.

Iv.
CONCLUSIONS

The stepwise evaluation of the risks in the work environments and the individual
investigation of the work entering person are necessary to avoid cutaneous
problems in wet work. In the susceptibility of an individual for hand dermatitis
and in the secondary prevention as well, one of the most important factors is the
worker’s motivation to work because protective maneuvers and rationalization of
the working processes need to be developed. Those factors after often crucial in
wet work occupations.
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L
INTRODUCTION

The prevalence of irritant contact dermatitis (ICD) is high among workers in wet
occupations,' and contact dermatitis is the most frequently recognized work-
related disease in Denmark* as probably in most of the industrialized countries,
where the service sector is expanding. Therefore, it is important to recognize the
risk factors associated with ICD.

Wet work is characterized by prolonged and repeated exposure to water in
combination with various chemicals. A questionnaire among cleaners revealed
that 81% of them had wet hands more than one fourth of the working day.’> Kavli
found kitchen workers to be exposed to water and soap for 3 h a day.® A wet
environment is an important risk factor for ICD.* Kligman has reported typical
signs of inflammation after applying water-soaked patches on normal skin.”

Besides water, protective gloves and detergents can be sources of substantial
exposures in wet work. Protective gloves provide a necessary protection against
irritants, allergens, and microbiological agents. However, allergy to gloves is an
increasing problem,®° and two questionnaires among hospital and dental
personnel showed that 37 and 29%, respectively, complained of irritation from
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gloves.!%!! One of the risk factors may be the occlusive effect on the skin while
wearing gloves, since epidermal barrier repair is delayed during occlusion of the
skin.!? Other factors such as glove powder, sweating, and friction can contribute
to skin irritation while wearing gloves. Although they are meant to provide
protection against harmful agents, gloves may be inadequate in this protection
since chemical substances, allergens, and even irritants are known to penetrate
gloves.!31¢ Increased demands with regard to glove material and the efficiency
in protection are important measures in the prevention of hand eczema.

Detergents, especially the anionic type, are well-known irritants and are
widely used in cleaning products in industry as well as in private life.!”
Detergents have a direct toxic effect on the skin and even normal dishwashing
can cause changes in the skin barrier function.!® Many thousand tons of
detergents are produced and used yearly. Reduction in use of detergents and
protection against skin contact with detergents are important in reducing hand
eczema in wet work.

In this chapter we present a summary of a number of experimental studies on
risk factors in wet work performed by our research group during the last years.
The experimental study design is discussed, and results regarding the irritant
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effects of gloves and water and the preventive effects of moisturizers are
presented.

II.
METHODS FOR EVALUATION OF RISK FACTORS

A.
EXPERIMENTAL SKIN IRRITATION

Experimental skin irritation has been used in many previous studies and several
methods have been developed to investigate irritancy. Sodium lauryl sulfate
(SLS) is often used as a model irritant, and patch testing has been the most
preferred method. The importance of variables such as type of test chamber,
concentration of the irritant, quantity and quality of the irritant, exposure time,
and evaluation have been thoroughly investigated.!*->> Open tests on restricted
areas of the skin have also been investigated.?®?” All these studies have provided
useful information about skin susceptibility and dose-response relations of many
irritants. However, a more realistic model of irritation involving the hands is
preferable to studies on restricted skin areas on the arms or the back. To simulate
exposures in wet work we have found an immersion model adapted from
Allenby and co-workers?® useful in obtaining a controlled subclinical irritation
on the hands of healthy volunteers. The aim of using the immersion model was to
maximize the effect of further experimental intervention and to minimize the size
of the test panel. Hands were immersed into a SLS solution 30°C, 10 min twice
daily for 2 consecutive days with at least 4 h between each immersion (Figure 5.
1).

The effect of the irritation was evaluated with noninvasive measuring methods.
Transepidermal water loss (TEWL) was measured with an evaporimeter,?® as an
indication of skin barrier function. Electrical capacitance was measured with a
corneometer,>? as an indication of skin hydration. Blood flow was measured with
a laser Doppler flow monitor,>! and erythema index*?>* was measured with a
spectrophotometer, both as indications of skin inflammation. Measurable
differences from baseline were obtained in TEWL, electrical capacitance, and
blood flow, whereas no detectable differences from baseline were observed in
erythema index. A mean increase from baseline was observed in blood flow and
TEWL of 38 and 28%, respectively, and a mean decrease was observed from
baseline in electrical capacitance of 20% in the studies where immersions into
SLS solution took place (Figure 5.2).

Following the different parameters in the skin, we observed that the skin was
not restored after 1 week (Figure 5.3). Visually, a “shiny” look on the skin was
the only clinical change observed just after the immersions; however, the
subjects developed dry hands by the end of the trial. The dryness was more or
less pronounced depending on skin type of the subjects. Subjects who developed
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FIGURE 5.1 Experimental skin irritation. Hands immersed into the SLS solution.

a slight eczematous reaction were treated successfully with a moisturizer.
Because of this late reaction, cautions for the immersion model have to be made.
Persons with atopic eczema, persons with previous hand eczema, and persons
sensitized to ubiquitous allergens in studies using the immersion model risk
initiating a more persistent hand eczema. The immersion model can be modified
according to seasonal variation and sensitivity of the test panel by lowering the
concentration of the SLS solution and by decreasing the numbers of immersions.
The immersion model is capable of eliciting an irritant skin reaction which can
be evaluated with noninvasive measuring methods. The model is suitable in
simulating exposures in wet work.

B.
STUDY DESIGN

In the experimental evaluation of risk factors in wet work the study design is
very important for the outcome of the study. We have found a useful study
design including healthy volunteers and involving skin on the hands. Studies
were designed in such a way that one hand was exposed to an intervention after
randomization, while the other hand served as control.

For one aspect of the study, volunteers were randomized to wear an occlusive
glove on either the right or left hand 6 h a day for 3 to 14 days, while the other
hand served as control. The gloves were worn at night to ensure that the control
hand was not exposed considerably more to irritants than the gloved hand and
also to minimize the effect of friction.
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FIGURE 5.2 Experimental skin irritation. Effect on the different parameters. A mean
increase of 38 and 28% was observed in blood flow and TEWL, respectively. A mean
decrease of 20% was observed in electrical capacitance.

To study water as a risk factor, we assigned the volunteers randomly to have
either the right or left hand immersed into purified water. Hands were immersed
15 min twice daily for 10 days with an interval of at least 4 h between
immersions after elicitation of an irritant reaction. The other hand served as
control. The volunteers were allowed to wash their hands as usual, ensuring that
both hands were equally exposed.

To study the preventive effect of a common moisturizer, we randomly
assigned the volunteers to have moisturizer applied on either the right or left
hand 15 min prior to elicitation of a subclinical irritation on both hands. After the
initial irritation only one hand was treated with the moisturizer for 5 days while
the other hand served as control.

Skin physiological parameters were evaluated with the same noninvasive
measuring methods as mentioned above.
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FIGURE 5.3 Experimental skin irritation. The course of the different parameters. Values
observed at baseline, after immersions into the SLS solution, and at the end of the trial.

II1.
EXPERIMENTAL EVALUATION OF GLOVE
OCCLUSION

A.
OBSERVATIONS FROM GLOVE STUDIES

Using the above-mentioned study design and experimental skin irritation, a
possible irritant effect from glove occlusion was studied on the skin, focusing on
the effect on skin barrier function. Short-term experimental glove occlusion 6 h a
day for 3 days was examined on normal and preirritated skin.’* Long-term
experimental glove occlusion 6 h a day for 14 days was examined on normal skin
and the effect of a cotton glove was also examined.? From the results of TEWL
it was observed that glove occlusion on experimentally irritated skin 6 h a day
further deteriorated the skin barrier function after only 3 days of occlusion. The
skin barrier function of normal skin was influenced after 14 days of glove
occlusion 6 h a day. The use of a cotton glove prevented this influence on the
skin barrier function. In the study of short-term glove occlusion on irritated skin,
13% of the volunteers developed irritant skin reactions following occlusion. In
the study of long-term glove occlusion on normal skin, 16% of the volunteers
developed a more persistent eczematous reaction following occlusion at the end
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of the study. Skin reactions were located on the lateral part of the back of the
hand, corresponding to the root of the thumb (Figure 5.4). The skin reactions
were successfully treated with a moisturizer. The hand with the cotton glove
remained normal in all cases.

B.
OCCLUSIVE GLOVES AS A RISK FACTOR

1.
The Influence of Occlusion

The disturbance of the barrier function found in the studies may be due to the close-
fitting gloves. Occlusion may be a substantial risk factor in developing irritant
contact dermatitis, and was previously found to influence the barrier function of
both normal and irritated murine skin.'? The DNA synthesis and lipids in stratum
corneum were increased after compromising skin barrier function, but this repair
mechanism was inhibited when using occlusion with latex as an artificial
barrier.>® The mRNA for cytokines was found to be reduced after occlusion of
normal and irritated murine skin.3” This indicates a relation between epidermal
cytokine production and barrier function, and occlusion was found to influence
this relation. We found occlusion to disturb skin barrier function of both normal
and irritated human skin. The results obtained in murine skin cannot be
transferred to human skin, but a similar mechanism as mentioned above may be
involved during occlusion of human skin.

We found irritant skin reactions after glove occlusion, and these reactions
were observed after 3 days of occlusion on previously irritated skin and after 14
days of occlusion on normal skin. Graves et al.® found an increase in TEWL
after only 2 days of glove occlusion, whereas Welzel et al. did not find the repair
of skin barrier function influenced after occlusion on SLS-irritated and tape-
stripped human skin.*® However, the previously mentioned questionnaires among
hospital and dental personnel found a relation between irritant skin reactions and
use of gloves.!®!! Only a few studies have examined the cellular mechanism in
human skin during occlusion. Kligman observed ultrastructural injury to
keratinocytes, Langerhans cells, fibroblasts, and endothelium after a few days of
occlusion without any clinical changes.’

2.
The Influence of Other Risk Factors

Risk factors other than occlusion may have influenced the results found in the
glove studies. Skin susceptibility is an important risk factor. Glove powder is
reported to cause contact urticaria;*® however, the clinical changes observed
were irritant skin reactions.



EXPERIMENTAL EVALUATION OF RISK FACTORS IN WET WORK 67

FIGURE 5.4 A persistent irritant skin reaction was observed in some volunteers after
long-term glove occlusion on normal skin.

The deteriorating effect on the barrier function observed after occlusion on
irritated skin may be due to an intensified effect of the irritant SLS during
occlusion. Although a period of 6 h was ensured between the last immersion into
the SLS solution and the use of the glove, SLS may still have been present in the
skin. An in vitro study on human cadaver skin demonstrated that penetration of
SLS continued after removal of a 24-h SLS patch, and that SLS was still present
in the epidermis after 48 h.*! Occlusion after SLS exposure is found to increase
the irritant effect of SLS,*? and this could explain the further deterioration of the
skin barrier function following occlusion on irritated skin. These observations
are of relevance in wet occupations, since detergents used before glove occlusion
may still be present on the skin, and thus increase the risk of irritation. However,
it was observed in a study by our group that the detergent SLS did not penetrate
commonly used gloves.*3
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C.
CONCLUSION

Gloves offer protection against many risk factors in wet occupations, but they
may also constitute a risk factor. Glove occlusion disrupted skin barrier function
in both normal and irritated skin and even caused irritant skin reactions in some
volunteers. The disruption was observed after use of gloves for a shorter period
of time in irritated skin than in normal skin. The skin changes were prevented by
the use of a cotton glove under the occlusive glove.

Iv.
EXPERIMENTAL EVALUATION OF WATER
EXPOSURE

A.
OBSERVATIONS FROM THE WATER STUDY

Water per se has traditionally been evaluated as a risk factor for development of
irritant skin reactions. It was observed that open application of water increased
blood flow in previously irritated skin.** Measurements of blood flow with laser
Doppler flowmetry showed a significant increase in blood flow on the hand
exposed to water. Open application of water did not influence skin barrier
function when evaluated with measurements of TEWL and electrical capacitance.

B.
WATER AS A RISK FACTOR

Increased blood flow is interpreted as an aggravation of the pre-elicited
inflammation in the skin. Typical signs of inflammation were previously found
in normal skin after applying water-soaked patches under occlusion.” Tt was
suggested that the swelling of the horny layer by water releases proinflammatory
substances, which diffuse downward into the viable tissue. Reactive events in
Langerhans cells were observed after applying water under occlusion in another
study.® These studies applied water under occlusion, so the influence of
occlusion cannot be separated from the influence of water. We have investigated
water as a single factor by open exposure with immersions. Earlier studies have
indicated that water exposure may have a negative effect on the skin barrier
function,*® but this was not supported in the present study. However, workers in
many wet occupations are exposed to water for a longer period of time than
investigated here. The effect on the skin of an even more intensive exposure to
water would be of interest. The question of whether water is an irritant is
important in wet work occupations, and of consequence in occupational
dermatology when considering compensation.
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C.
CONCLUSION

As described above, water aggravated a present inflammation in the skin,
indicating that water was an irritant. The combination of water and soap as well
as the combination of water and other chemical substances is common in wet
occupations, and an irritant contact dermatitis may be due to the additive effect
of water and these other substances.

V.
EXPERIMENTAL EVALUATION OF THE
PREVENTIVE AND THERAPEUTIC EFFECTS OF A
MOISTURIZER

A.
OBSERVATIONS FROM THE MOISTURIZER STUDY

The moisturizer tested was observed to have a protective effect on the skin.*” A
significant increase in TEWL and blood flow and a significant decrease in
electrical capacitance were observed on the control hand, whereas the treated
hand remained at baseline values. The moisturizer was also observed to have a
positive effect on an irritant skin reaction. A significant improvement in barrier
function was observed. TEWL and electrical capacitance restored much faster
than in the control hand.

B.
MOISTURIZERS IN THE PREVENTION OF IRRITANT
CONTACT DERMATITIS

Use of skin protection creams is common in wet occupations. An authorized
definition of barrier creams and skin care products does not exist and there is no
clear distinction between moisturizers used before and after work. Likewise, the
efficacy is debated. We found that the moisturizer examined prevented the irritant
reaction induced by a detergent, accelerated the regeneration of the skin barrier of
irritated skin, and improved the clinical signs of irritation. Several previous
studies have investigated the effect of moisturizers. A water-in-oil emulsion was
found to be as effective for skin protection as the most effective commercial
barrier cream.*® A field study among cleaners and kitchen workers has indicated
a positive effect on skin hydration from the use of a moisturizer during work.*’
However, barrier creams and after-work emollient creams did not prevent cutting
fluid dermatitis in metal workers.’® Experimental studies on the effect of barrier
creams found some to be effective, some ineffective, and some to even aggravate
the response of 