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Foreword

Dermatology, like other medical specialties, has benefited greatly from both
the recent application of immunological techniques and the advances in
- understanding of immunological mechanisms of disease. Virtually all of the
common dermatological disorders have demonstrable immunological lesions,
although in many instances it is still unclear whether these findings are relevant
primary processes or secondary to particular disease states. The series editors
feel that the subject of immunodermatology should have high priority, since
there is an urgent need to attempt to summarize the overwhelming amount of
information which has accrued from investigations of the immunological basis
of many skin disorders, We believe that the present volume has gone a long way
in fulfilling this requirement. In each chapter, the authors are experts who can
relate clinical manifestations to laboratory findings, review difficult and
controversial areas, and, in most instances, reference carefully their views for
those who wish to pursue certain areas in more depth. It is hoped that this
volume will serve both to transmit new knowledge to practitioners and students
and to update the specialist on recent advances in this field.

E. ]J. Goetzl
1984 A. B. Kay
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1 R. M. MacKie

Introduction

The availability of new immunological techniques has led in the past decade to
an exciting and in some areas almost overwhelming number of publications in
the field of dermatological immunology or immunodermatology. As new in
vitro methods of assessing immunological abnormalities have become
available, they have been applied to dermatological problems in attempt to
understand aetiology, to aid diagnosis and in some cases as a form of therapy.
Another area in which immunologists and dermatologists meet is in the
management and investigation of the iatrogenic immunodermatosis, graft
versus host disease. ~ The early reports in the field of immunodermatology
were mainly related to the bullous disorders and connective tissue or collagen
diseases. In these areas immunological tests have now become well established
aids to clinical diagnosis but newer immunological techniques have continued .
to be applied. In the case of pemphigus and bullous pemphigoid, immuno-
chemical analysis should help us to identify accurately the antigenic
components of the intercellular substance and basement membrane zone
respectively, while in the connective tissue fields newer techniques have still
further refined the identification of antinuclear components which under
certain circumstances become antigenic. Correlation of these with distinct
clinical presentations of disease may have valuable prognostic implications.
Common dermatoses which have recently been subjected to detailed
immunological investigation include psoriasis, atopic dermatitis and drug
reactions. In the case of psoriasis, there would appear to be two distinct schools
of thought. One is that the observed immunological abnormalities are a primary
cause, and the other is that they are a secondary consequence of the disease
process. In atopic dermatitis there are clearly documented immunological
abnormalities associated with the disease, but as yet no convincing unifying
concept to explain the normal natural history of the condition. A large number
of cutaneous adverse reactions to systemic drugs have an immunological basis,
and in this case the problem is in unravelling the sequential roles played by
different immunological mediators and also the development of a practical in
vitro predictive model. #
The resurgence of interest in ultraviolet light as therapy has resuited from the
‘widespread introduction of photochemotherapy (PUVA) with systemic

1



2 CURRENT PERSPECTIVES IN IMMUNODERMATOLOGY

i)mralcn and ultraviolet A (320-360 n.m. wavelength). This in turn has led to
jntensive investigation into the immunological abnormalities initiated by the
application of all wavelengths of light on the skin, and the term ‘photo-
immunology’ has been coined for this particular field of investigation.

All these and many other developments are included in this volume. The aim
is to provide for the non dermatologist a useful and up-to-date review of current
fruitful and collaborative investigation in the areas of dermatology in which
immunological abnormalities are known or postulated to play a part. This is an
extensive area of dermatology and because of this it is hoped that many
practising dermatologists will also find it of value in updating their own
knowledge of these particular areas. Each chapter is extensively referenced so
that the reader may delve more deeply into the original work on the subject area
reviewed. ; : .
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The major immunobullous diseases

INTRODUCTION

The immunobullous skin diseases comprise most of the nonheredxtary
blistering diseases of man, and include the pemphigus group (pemphigus
vulgaris, pemphigus vegetans, pemphigus foliaceus, Brazilian pemphigus
foliaceus, pemphigus erythematosus; and drug-induced pemphigus), the
pemphigoid group (bullous pemphigoid, cicatricial pemphigoid, localized
scarring pemphigoid and herpes gestationis), linear IgA bullous dermatosis,
chronic ‘bullous disease of childhood, epidermolysis bullosum acquisita,
dermatitis herpetiformis and erythema multiforme. All of the above mentioned
blistering skin diseases have specific immunopathologic features which allow
us to better diagnose and classify them. A brief review of the important clinical,
histopathologic and immunopathologic findings of the major bullous skin
disease entities (the pemphigus and pemphigoid groups, dermatitis herpeti-
formis and erythema multiforme) is presented in this chapter. In addition, we
have attempted to classify these diseases based upon their specific immuno-
pathologic findings, including those based upon immunofluorescence (IF) and
immunoelectron microscopy.

THE PEMPHIGUS GROUP

The pemphigus group of diseases, which have similar histopathologic and
immunopathologic findings, are listed in Table 2.1. By far the most common
and unfortunately the mest severe form of the disease is pemphigus vulgaris,
accounting for roughly 75% of all diagnosed cases of pemphigus®. Oral lesions,
which are often the carliest presenting symptom in pemphigus vulgaris®*>,
are common and may precede skin lesions by four to five months. In rare

Table 2.1 The pemphigus group
Pemphigus vulgaris

Pemphigus vegetans

Pemphigus foliaceus

Fogo selvagem y
Pemphigus erythematosus
Drug-induced pemphigus. -
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instances, the disease may remain entirely confined to the oral cavity®.Other
mucous membranes, such as the nasal, vaginal, anal and laryngeal mucosa and
the vermilion border of the lips are also often involved. Common sites of
cutaneous involvement include the scalp, face, back, chest, and mucous
membranes. When generalized, however, any area of the body may be involved.

Pemphigus vegetans represents a rare variant of pemphigus vulgaris.
Although two types of this form of pemphigus have been recognized in the past,
only the Neumann type of pemphigus vegetans is considered as a true member
of the pemphigus group®. Early lesions of pemphigus vegetans are
indistinguishable from pemphigus vulgaris. Later, lesions become hyper-
trophic and papillomatous, particularly in the intertriginous areas.

Histopathologically, lesions of both pemphigus vulgaris and pemphigus
vegetans demonstrate suprabasalar intraepidermal blister formation and
acantholysis. In pemphigus vulgaris, the cellular infiltrate may be sparse,
although eosinophils, often in clusters (eosinophilic spongiosis) may be present
in very early lesions?. In pemphigus vegetans, especially in verrucoid lesions,
these infiltrates may be very heavy. Dissolution of the desmosomes is the
earliest pathologic event observed by electron microscopy>2

Less common than pemphigus vulgaris, pemphigus foliaceus is a less severe,
superficial member of the pemphigus group’®. Because of the superficial nature
of the disease, blistering skin lesions are rarely seen; while shallow erosions with
scaling and crusting are common. Oral lesions are extremely rare. Common
areas of involvement include the scalp, face and chest. An interesting variant of
pemphigus foliaceus is endemic to certain areas of South America. Called ‘fogo
selvagem’ (wild fire), this disease entity is clinically, histopathologically and
immunopathologically identical to true pemphigus foliaceus''.

Pemphigus erythematosus is also a superficial member of the pemphigus
disease group. First recognized by Senear and Usher®!, this condition combines
clinical and serologic features of pemphigus and lupus erythematosus.
Immunopathologically these patients usually have deposition of immuno-
globulins and complement at the dermal-epidermal junction and antinuclear
antibodies in their serum in addition to more typical findings of pemphigus'”.
Concurrent myasthenia gravis and thymoma has also been associated with this
unique form of the disease!®>%, '

Histopathologically, pemphigus foliaceus and pemphigus erythematosus are
both characterized by intraepidermal bulla formation, but high in the
epidermis, in or near the granular Jayer. A moderate infiltrate, mostly
eosinophils is often present™.

Drug-induced pemphigus was first reported by Degos et al'’, in a patient
treated with D-penicillamine (B8-8 dimethyl cysteine) for hepatolenticular
degeneration (Wilson’s disease). Since that time, approximately 35 additional
cases have thus far been documented® ', Most of these patients manifest
pemphigus foliaceus clinically. Several, however, have had either pemphigus
vulgaris or pemphigus erythematosus®. In most instances, the eruption
resolves spontaneously with cessation of D-penicillamine therapy.
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Immuneopathological findings

Pemphigus is an autoimmune disease which affects the skin. By indirect IF
staining, autoantibodies reactive with an intercellular substance (ICS) of skin
and mucosa are present in the serum of most patients with pemphlgus”" These
autoantibodies, which are of the IgG type, are found in all forms of pemphigus
and represents an additional feature unifying the members of the pemphigus
group. Levels of these antibodies fluctuate with activity of disease’>*, and they
react precisely at the sites of the primary pathologic process, the ICS area of
skin. Recent evidence strongly suggests that these antibodies are responsible
for the process of acantholysis.

By direct IF staining, both IgG and complement deposits have been noted in
ICS areas of early acantholytic pemphigus lesions*>®. If performed properly,
this test is positive in virtually all cases of pemphigus, including early
pemphigus confined to the oral cavity®. Thus, pemphigus antibodies are
capable of leaving the circulation and reacting ‘in vivo’ with autologous ICS
antigen(s). In pemphigus vulgaris, these immune deposits are most intense in
deep acantholytic areas (Fig. 2.1a), while in pemphigus foliaceus, the deposits
are in the superficial layers of the skin (Fig. 2.1b).

As stated above, the ICS reactive autoantibody is the cause of loss of cohesion
of epidermal cells (acantholysis). Using explants of skin in organ culture in the
presence of pemphigus antibody, Schiltz et al®>® have shown that histopatho-
logic changes similar to pemphigus and binding of autoantibody occurs in the
explanted skin. These changes are apparent within 48 to 72 hours. Further
studies have shown that this serum acantholytic activity resides in the IgG
fraction and exerts its effect in the absence of complement. Further studies by
this group® suggest that, when ICS reactive antibodies interact with
antigen(s) on the epidermal cell surface, an enzyme(s) with proteolytic
activity (pemphigus acantholytic factor) is released which causes
acantholysis.

In similar studies but using both mouse and human epidermal cell tissue
culture systems, Farb et al® and Singer et al”* have shown that pemphigus
antibodies result in loss of adhesion of epidermal cells. Serine proteinase
inhibitors, such as alpha-2-macroglobulin and soybean trypsin inhibitor,
would inhibit this process. These studies then also suggest that pemphigus
antibodies react with an epidermal cell-surface antigen inducing enzyme
release causing acantholysis.

Pemphigus has now been passwely transferred in ammals Buschard et al'?
have developed a limited model in athymic nude mice with explanted oral
mucosa. One week following explantation, pemphigus antibody was injected
intraperitoneally. At sites of human oral mucosal explants, binding of antibody
to ICS areas could be demonstrated and histologic changes of pemphigus
occured. An even better animal model has recently been developed by Anhalt et
al’. Using 24-hour-old mice, these investigators gave daily intraperitoneal
injections of pemghigus serum. At about one week, blistering skin lesions
developed which were histologically identical to pemphigus and which showed
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antibody bound to the ICS areas. Thus, pemphigus has been successfully
passively transferred to experimental animals.

Although past attempts to isolate and purify pemphigus antigen have been
both disappointing and controversial, recent studies suggest that isolation and
purification may now be feasible. Stanley et al®, using an immunoprecipitation
method ‘and polyacrylamide SDS gel electropheresis, identified a 130,000
dalton protein which precipitated with five of seven pemphigus sera.
Geoghegan et al®, using direct tissue isoelectric focusing and Western Blots on
nitrocellulose showed binding of pemphigus IgG to 2 to 3 protein bands
migrating in the basic region of the gels. These new approaches may shed new
light on the nature of the antigen(s) reactive with pemphigus antibodies.

Although initial studies failed to show that ICS reactive antibodies activate
complement, recent investigators from Japan have been successful®®. By in
vitro complement staining some of these antibodies have been shown to fix
complement, particularly those found early in the disease process. Several years
ago, Sams et al* showed that pemphigus antibody activity resides in subclasses
of IgG that fix complement. The abilities of pemphigus antibodies to activate
complement, however, remains controversial, and until newer methods are
employed this controversy will continue.

A variety of other immunologic perturbations suggestive of involvement of
the complement system and immune complex formation have also been
reported in pemphigus. These findings include low total hemolytic comple-
ment and individual complement components in pemphigus blister fluids*

Fig. 2.1a Direct immunofluorescence (XF) studlcs of pauents with pemplugus using labeled
antiserum to IgG. a. Pemphigus vulgaris X400



THE MAJOR IMMUNOBULLOUS DISEASES 7

high molecular weight serum and blister fluid anticomplementary activity*,
elevated serum Clq binding activity'®, and serum cryoproteins which contain
IgG with pemphigus antibody activity and various complement components”.
Whether complement activation and immune complex formation play any role
in the pathogenesis of pemphigus or are epiphenominal, however, remains to be
determined. '

THE PEMPHIGOID GROUP ;

The pemphigoid. group :(Table: 2.2) includes bullous pemphigoid, herpes
gestationis, cicatricial pemphigoid and localized scarring pemphigoid (Brun-
sting-Perry). Despite different clinical presentations; this group has similar
histopathologic ‘and immunopathologic findings -and is characterized by
immunoglobulin and complement deposition to the lamina lucida region of the
basement membrane zone (BMZ).

Fig. 2.1b Pemphigus foliaceus X400
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Table 2.2 The pemphigoid group

Bullous pemphigoid

Herpes gestationis

Cicatricial pemphigoid
Localized scarring pemphigoid

Bullous pemphigoid

For many years, bullous pemphigoid had been confused with other blistering
skin diseases such as pemphigus, dermatitis herpetiformis and erythema
multiforme. First recognized as a separate, distinct clinical entity by Lever® the
term bullous pemphigoid was chosen because of the close clinical similarity to
pemphigus vulgaris, but with the histopathological absence of acantholysis.

Clinically, the major feature of bullous pemphigoid is the presence of large
tense blisters arising either on clinically normal or erythematous skin. The
flexor surfaces of the forearms, the groin, the axillae and lower abdomen are
common sites of involvement. Lesions usually show a good tendency to heal
and only rarely extend peripherally. Lesions in the mucous membranes are less
common than in pemphigus vulgaris, are rarely the initial manifestation, and
usually appear as intact blisters.

The disease is usually self-limited with a course characterized by periodic
remissions and exacerbations and with recurrences that are less severe than the
initial episode. Spontaneous remissions have also been well-documented®.

Bullous pemphigoid occurs predominantly in the sixth, seventh and eighth
decades of life®>%, but well-documented cases have also been reported in
children®. Age matched studies reported by Stone & Schroeter® have failed to
substantiate the previous notion of an increased incidence of malignancy. The
mortality rate is thought to be low, although, because of the age of many of the
patients, death from unrelated causes may intervene before the disease has run
its course.

Immunopathology

Bullous pemphigoid is also an autoimmune disease which affects the skin. By
indirect IF staining, autoantibodies reactive with the BMZ of skin and mucosa
are present in serum in about 75% of patients with this disease’*, These
antibodies are of the IgG type and are found in all subclasses of IgG*. They will
avidly fix a variety of complement components*>®,

By direct IF staining, IgG may be detected bound in vivo to the BMZ of skin
lesions™. Other immunoglobulins, including IgM, IgA, IgD and IgE have also
been detected'®**™, but much less frequently. Deposition of C3 occurs in
virtually all bullous pemphigoid skin lesions (Fig. 2.2) and at times in the
absence of immunoglobulins®'®*™, Other components of the complement
system, including classical and alternative pathway and terminal components,
are also present bound to the BMZ of perilesional skin*” ™. By immunoelectron
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Fig. 2.2 Direct IF staining of perilesional skin from a patient with bullous pemphigoid
demonstrating C3 deposition to the basement membrane zone (BMZ) X250

microscopy employing horseradish peroxidase methods, these immunoreac-
tants have been localized to the lamina lucida region of the BMZ*%%,

Several attempts have been made to isolate and purify antigens reactive with
bullous pemphigoid antibodies. It has now been clearly demonstrated that this
antigen(s) is produced by basal cells and deposited in the BMZ?"'®, Using
normal human skin, Diaz et al”® isolated a protein with a molecular weight of
20 000 which blocked IF reactivity of BMZ antibodies. In another study these
same investigators isolated a similar antigen from human urine??, This latter
study, however, suggested that BMZ antigen was forming 35 000 to 74 000
molecular weight polymers. Stanley et al”?, using radiolabeled amino acids and
immunoprecipitation, isolated an antigen with a molecular weight of 200 000,
more than ten times the size of the antigen originally isolated by Diaz et al®°, a
situation which has generated controversy. Further, Zhu & Bystryn''® have
demonstrated different reactivities for bullous pemphigoid antibodies using
indirect IF and multiple substrates. Thus, the true nature of bullous
pemphigoid antigen(s) needs further elucidation.

Initial attempts at passively transferring bullous pemphigoid with serum
were discouraging®. Anhalt et al* have recently passively transferred the
disease by injecting bullous pemphigoid IgG into rabbit corneas. Binding of
antibody -and complement to the BMZ was demonstrated, and by routine
histopathology, neutrophils were seen clustered along the BMZ. No
experimental animal model, however, has thus far been developed.



