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Preface

This book covers those clinical problems that are commonly seen in the
daily practice of the speciality of Allergy. Because of the high incidence
of hypersensitivity disease of the immediate type in the general popu-
lation, reagin-mediated disease is responsible for the majority of clinical
immunologic problems seen in medical practice. The theoretical and
practical aspects of these IgE-mediated diseases are discussed in detail.
Diseases that have clinical manifestations similar to the reagin-mediated
reactions but are probably not IgE-mediated are included, because they
are commonly referred to the specialist in Allergy. These diseases may
include certain types of asthma, urticaria and rhinitis. The complex
problem of drug reactions, most of which are probably not [gE-mediated,
is discussed in detail, because it is a common and growing problem in
the clinical practice of allergy.

The remarkable advances made in basic and clinical immunology in
the past 135 years have extended the range of diseases now considered to
be of immunologic origin. We have decided not to attempt to review
the basic and clinical information relating to the immunology of hema-
tology, nephrology, rheumatology, transplantation, infectious diseases
and other major areas of current interest. The consultant in the specialty
of Allergy and Immunology must be familiar with thesc problems, but
detailed information regarding them is already available in a varicty of
recent texts and reviews. The comprehensive practice of modern clinical
allergy requires knowledge and training separate from immunology be-
cause of the importance of such aspects as pulmonary physiology in
asthma, the pharmacology of therapeutic agents, and the botany and
aerobiology of antigenic materials. These areas, relevant to the common
allergic diseases seen in practice are reviewed in some detail because they
are less frequently encountered in recent texts dealing primarily with
nonreaginic immunologic discases.

It is the opinion of many practitioners and teachers in the field of
allergy that the recent advances in basic and clinical immunology must
not lead to a decline in emphasis on the common allergy problems,
if only because of the high incidence of allergy and the lack of appro-
priate care patients may receive.

This book has been written by a group of authors, who have worked
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viii Preface

together, either during their training period in Allergy, or as faculty
members of the Allergy-Immunology Section of the Department of Medi-
cine at Northwestern University Medical Center. Although they were
selected because of their unified approach to teaching and clinical care
in allergy, they have either trained or are currently working in other
medical centers; so their opinions and approaches are not restricted to
those of one small group. ,

Fifteen of the authors of this book have been support=d in whole or in
part during periods of research or clinical training by United States Pub-
lic Health Service training or research grants to Northwestern University
Medical Center. The Allergy Immunology Section has been supported in
addition by the Ernest S. Bazley Grant to Chicago Wesley Memorial
Hospital and Northwestern University Medical Center.

Roy PATTERSON, M.D.

Acknowledgments

We are grateful to the following pharmaceutical manufacturers for
their generous support in helping to defray the cost of the color plates
appearing in this book: Parke, Davis and Co.; Smith, Kline and French
Laboratories; Schering Corp.; Hollister-Stier Laboratories; Center Labo-
ratories, Inc. and Greer Laboratories.

Furthermore, we are indebted to MEDCOM, Inc., for permission to
base certain paragraphs in some of our chapters upon material originally
prepared for the MEDCOM UPDATE SERIES.



Contents

1. Classification of Hypersensitivity Reactions ...................c..... 1
James D. Lakin, PH.D., M.D.
Type I or Anaphylactic Reactions .............c.ccocoooveiin 2
Type 1II or Cytotoxic Reactions ............................ SRTRRTROPUROT 4
Type III or Toxic-Complex Reactions ..., 11
Type IV or Cellular Hypersensitivity ..., 18

2. Immunologic and Cellular Aspects of
Immediate Hypersensitivity ..., 31
Jacob Pruzansky, PH.D.

Antibodies and Immunoglobulins ... 32
Antibody Production ..., 36
Measurement of Antibody ... 39
Mediators of Allergic Symptoms ................ccocooio 45
The Allergic Cell ..., 47
Animal Models of Allergy ...........ccocooooiiiiiii 49
Immunologic Parameters in Allergic Patients ............................. 50
Correlation of Immunologic Consequences of
Immunotherapy with Clinical Results ... 52
What Is the Atopic State? ..., 55
- New Approaches to Therapy ..., 57
3. Diagnosis of Immediate Hypersensitivity ......................... 63
Bernard Hess Booth 111, m.p.
Allergy Survey Sheet ..............cccooooiiiiiiiioiiieieeieee e 64
General Historical Characteristics of
Immediate Type Hypersensitivity ... 66
Identification of Specific Etiological Agents ........................... 66
Type and Sequence of Clinical Manifestations ............................. 70
Physical Examination . ... 71
Routine Laboratory Studies ... 73
Tests for Evaluation of Respiratory Function ............................. 74
Skin Testig ........cccoooiiiiiiii e 74
Other Diagnostic Procedures ............cc.ccoceiiiiooiiiiiiieie 80
Procedures for Investigating Suspected Food Sensitivity ............. 83
4. Allergens and Other Factors Important in Atopic Disease ............ 87
Arnold A. Gutman, M.p,
The Antigenicity of Certain Allergens ................. e 88
Aeroallergens ... 92
Pollen Sampling Methods .................cccoooiiiiiinii 94



xii

8.

Contents
Classification of Allergenic Plants ... 97
Methods of Studying Airborne Molds ... 109
Epidermal Allergens ... 111
House Dust ... ... USSR OT PRSI 113
House Dust and Dust Mites ... . 115
Terumasa Miyamoto, M.p.
Other Important Allergens ... ... 117
Airborne Substances That Are Not Necessarlly Allergens as
Causes of Allergic Symptoms ..o 120
Pollen SUIVeY ..o 125
Walter W. Y. Chang, m.p.
Northeastern United States ..., 126
Southeastern and Southern United States ........................ 135
Midwestern United States ... 142
Western United States ... 150
Allergic Rhinitis ... 161
James I. Tennenbaum, M.p.
Seasonal Allergic Rhinitis ... 161
Perennial (Nonseasonal) Allergic Rhinitis ... 168
Treatment ..o e 173
Miscellaneous Forms of Rhinitis ... 183
Asthma: General Concepts ... 197
Donald W. Aaronson, M.p.
Incidence and Significance ... 198
The Clinical Picture ............. ..o 199
Evaluation of the Patient with Asthma ... 206
Functional Anatomy of the Lungs .. ... 207
Physiology of Asthma . ... 212
Normal Pulmonary Physiology ... 217
Methods of Testing Lung Functions ... 219
Interpretation of Spirographic Curves ... 222
Pulmonary Ventilation ... 224
DIFUSION oo 225
Pulmonary Circulation ... 226
Pulmonary Physiology in Asthma ... 2986
Psychic Factors in Asthma ... ... 231
Complications of Asthma ... 232
Asthma: Management ...t 237
Angelo E. Falleroni, m.p.
Basic COMOEPES ..ottt 237
TLEAINENE oo ettt 239

Specific Therapy ...t 270



10.

11.

12,

13.

Contents xiii

Clinical Management ... ...l 274
Status Asthmaticus ... ... 277
Respiratory Failure ... 282
Complications of Mechanical Ventilation ... ... .. 284
Pregnancy and Asthma ... ... 285
Preparation of the Asthmatic for Surgery ... 286
Complications of Asthma ... 287
Mortality ...l 288
The Future ........ocooooiiiiii et 288
Principles of Immunologic Management of
Allergic Diseases Due to Extrinsic Antigens ............................. 293
Howard L. Melam, m.p.
Avoidance of Antigens ...l 293
MediCRtONS ... e 294
Immunotherapy ... 295
Ocular and Otic Manifestations of Allergy ... SRR 305
Phillip L. Lieberman, M.p.
The Eyelid ... e 305
The Conjunctiva ... 306
The Uveal Tract ... .ccccoooiiiiieieiiee e 309
The Lens ..o 314
The COrnea ..o 314
Otic Manifestations of Allergy .............cccccoiiiiiniiniiiii, 315
Insect Sting Allergy ... 321
Alice Solar-Mills, m.p.
Clinical Picture ... ..o 321
IMMUNOIOZY oo e 322
Treatment  .....c..cooooiiiiiiii s 323
Prophylaxis ... 324
Allergic EmMergencies ... 327
Isaac Weiszer, M.p.
EHOIOZY oo e 328
Clinical Manifestations ... ... 331
Pathophysiology ..o 332
Treatment ... 334
Prevention ... e 336
Emergency Drugs Available to the Patient ............................. 339
Urticaria and Physical Allergy ... 341
Jordan N. Fink, Mm.p.
Pathophysiology ..ot oo 341
DAAGNOSIS ..ottt 342
Etiologic Diagnosis and Treatment ... 343

Drug Therapy of Urticaria ..ot e 351



xiv

Contents

14. Food Allergy and Immunologic Diseases of the
Gastrointestinal Tract ......ooooooiioiee e 355
Thomas M. Golbert, M.p.
Food ALlergy ..., 355
Nonreaginic Gastrointestinal Disorders ...................................... 370
15. Atopic Dermatitis ... 381
Dale B. Sparks, M.p.
EHOIOZY ..o 382
Diagnosis and Differential Diagnosis ..............ocooooviii 384
Pathology ..o 385
Immunologic and Physical Manifestations ............................. 385
Complications ...t 387
Treatment ... 388
Prognosis ..o 390
16, Drug Allergy ..o 393
Richard D. DeSwarte, M.p.
The Complexity of the Problem ........................ e 393
Classification of Drug Reactions ..., 395
Factors Influencing the Development of Drug Allergy .................... 403
Immunochemical Basis of Drug Allergy ... 405
Clinical Patterns of Drug Allergy ............cccoooiiiiiiiiiiiiie e, 407
Diagnosis of Drug Allergy ..o 434
SUMMATY oo ST 442
Prevention of Drug Reactions ..., 448
Treatment ... 454
Special Consideration of Allergic Drug Problems ........................ 460
Drug Allergy LQ. ..o 485
17. Allergic Contact Dermatitis ... 495
Raymond G. Slavin, m.p.
Immunologic Basis ...........ccccoiiiiiii 495
Clinical Features .............ocoooiiioiiiiiiiit e 498
Identifying the Offending Agent ... 500
Complications ...............occoiiiiiiiii 505
Symptomatic Treatment ... 505
Prophylaxis ... 506
18. Miscellaneous Topics in Allergy ... 509
Relation of Headaches to Allergy ... 509
John D. Holloman, M.,
Migraine Headache ..o 509
Atypical Migraine Equivalents ... 516
Cluster or Histamine Headache ... 516

Sinus Headache .........ccccoooviiiiiiiiiie e e 518



Contents

Meniere’s DIiSase ...
John D. Holloman, M.p.

Hypersensitivity Pneumonitis ...
Jordan N. Fink, Mm.p.

Etiology ... RS T TR UUP TIPSO
Clinical Features ...,
Immunologic Features ...
Xray Features ..o oo
Pathologic Features ...
Differential Diagnosis ...
Pathophysiology ...
Therapy ...

Allergic Bronchopulmonary Aspergillosis ...
Raymond G. Slavin, Mm.p.

Clinical and Laboratory Characteristics ...,
Immunologic Features ...
Treatment ...
CONCIUSION ..ottt

Psychiatric Aspects of Allergic Diseases ...,
Thomas M. Golbert, m.p., Roy Patterson, m.p., and
Raymond G. Slavin, M.p.

Previous Theories ...............ccoccoveeiiiiii TSR P
Critical Evaluation of Previous Theories ...
Summary Statement ...
Practical Approach to Psychiatric Factors in Allergic Diseases ..
Spectrum of Relationship of Psychiatric Factors to

Allergic DiSEaSe .........ocoooooriiiiiiiiiiiiieie e
Practical Clinical Approach ...
SUITIMATY  «ooovieeiii et e ettt

The Wheezing Infant ...,
Howard L. Melam, m.p.

Bronchiolitis ..o
Aspirated Foreign Body ...
Cystic FIDIosis ........cooiiiiiiiieiie e

Therapeutic Measures of Uncertain Value ...
Bernard Hess Booth 111, Mm.p.

Bacterial VacCine .......ooooooeoe oo
Gay’s SOIUION ... oot
Histamine Injections ...
ADEIZEX oot



xvi

Contents
Dietary Prophvlaxis in Infaney ... ... 571
Howard E. Melam, a.p.
Corticosteroids in the Treatment of Allergic Diseases ............ . 575
Phillip L. Licberman, a.p.
General Comments ... 575
Treatment Failures in Allergic Diseases ......................... 590
Introduction ... ..o 590
Treatment Failures in Allergic Rhinitis ... 590
Roy Patterson, M.D.
Treatment Failures in Asthma ... 594
Angclo E. Falleroni, M.p.
Natural Course of Asthma ... ... ... 594

What Constitutes a Treatment Failure ... ... . . AAAAAA 595

Treatment Failure Reevaluation ... ... ... .. 596

True Treatment Failure ... 604
Treatment Failures in Urticaria ... 605
Jordan N. Fink, M.p.

Diagnostic Problems in Allergy Practice ... 608
Eosinophilia ... ... 608
Bernard Hess Booth 111, M.p.

PruI S Lo 614
Isaac Weiszer, M.D.
Pathophysiology ... 615
Eology .o 616
Clinical Evaluation ... 617
Treatment .. 620



Classification of Hypersensitivity Reactions

James D. Lakin, PH.D., M.D.

The rapid expansion of the immunologic literature has been apparent
to immunologists and to interested clinicians who have found this area
relevant to their own fields of interest. It is the purpose of this chapter to
review briefly some of the more recent and significant findings of im-
munology and immunochemistry as they relate to the subject of clinical
hypersensitivity phenomena. Obviously such a broad subject does not
permit detailed examination, and throughout this discussion the reader is
referred to a number of excellent review articles which have recently
appeared.

Clinical allergy or hypersensitivity processes embrace a wide range
of disease states including such diverse entities as bronchial asthma, a
number of dermatologic disorders, the connective tissue syndromes,
transplantation, tumor and auto-immunity. However, throughout this
seeming potpourri of clinical and pathological entities, a common de-
nominator of pathophysiology must be either objectively demon-
strable or reasonably inferred: allergy or hypersensitivity is immunol-
ogically mediated, through interaction of antigen, of exogenous or
endogenous origin, with specific humoral antibodies or specifically sen-
sitized lymphocytes. The consequences of this interaction may be quite
diverse, accounting for a variety of clinical manifestations.

Historically the definition of allergy has been based on the acquisition
by the individual of an altered reactivity to a normally innocuous sub-
stance. This older concept has been shown not to be strictly applicable
to clinical observation. For example, allergic rhinitis due to reagiric anti-
body against ragweed pollen is an immunologically mediated disease.
However, a very similar clinical picture occurs in vasomotor rhinitis due
to increased reactivity of the micrevasculature to cold temperatures. In
the first instance the reaction is immunologic;.in the second, idiosyn-
cratic. In other situations the differentiation of the immunologic from the
nonimmunologic may be even more difficult, Indeed with increasingly
sensitive techniques for the detection of immunoglobulin and anti-
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2 Classification of Hypersensitivity Reactions

body activity, a number of diseases, such as ulcerative colitis, pernicious
anemia and some forms of hepatitis, are being associated with the pre-
sence of immunoglobulin (presumably antibody) deposits in the area
of pathology. In some cases, however, these presumed auto-allergic
processes are results rather than causes of the basic lesion of the disease,
merely representing a secondary response of the immune system to
tissue breakdown. The classification of hypersensitivity diseases has
often proved to be as problematic as the differentiation of the allergic
from the nonallergic. The traditional subdivisions of immediate and
delayed allergy are inadequate to encompass the quite diverse reac-
tions accepted as manifestations of hypersensitivity, Classification ac-
cording to antigen type, as in drug allergy, or according to organ in-
volvement has produced the grouping of rather dissimilar conditions in
common company.

As more basic immunologic data has been correlated with clinical
experience, a workable system of general classification has been pro-
duced.®® It is based on four general reaction types originally pro-
posed by Gell and Coombs. Type I hypersensitivity is mediated by
reaginic antibody which is predominately, if not exclusively, of the IgE
class in man (anaphylaxis and allergy). Type II hypersensitivity reac-
tions are produced by reaction of antibody with cell-bound antigen fol-
lowed secondarily by complement fixation. Type III reactions are ef-
fected by soluble antigen-antibody complex deposition at a reaction
site (toxic-complex reactions). Following complex formation, comple-
ment fixation occurs mediating many of the biologic consequences of
Type III reactions. Type IV reactions (delayed or cellular hypersensi-
tivity ) refer to that group of allergic disorders caused by the reaction of
specifically sensitized small lymphocytes with antigen. The remainder of
this chapter will be devoted to a more detailed examination of these
reaction types.

TYPE I OR ANAPHYLACTIC REACTIONS

The first type of hypersensitivity reaction considered in the Gell and
Coombs classification is termed anaphylactic hypersensitivity. This reac-
tion group is also referred to as immediate type hypersensitivity (atopy
or allergy) or reaginic hypersensitivity. The clinical conditions in which
Type I hypersensitivity appears to play a role include extrinsic bronchial
asthma, seasonal allergic rhinitis or hayfever, some cases of urticaria,
certain food and drug -allergies, reactions to stinging insects, systemic
anaphylaxis and possibly atopic dermatitis or eczema. The mediation of
these reactions is accomplished by a distinct group of antibodies termed
reagin, or skin-sensitizing antibodies. The work of Ishizaka and others has



Type I or Anaphylactic Reactions 3

demonstrated that the majority, if not all reaginic activity in humans
is confined to a class of immunoglobulins separate from the better
characterized IgG, IgM, IgA and IgD categories. Antibody of this
immunoglobulin class, IgE, has been shown to possess the classic char-
acteristics of reagin.®® Reagin can circulate in serum or bind to certain
cells including those of the respiratory or gastrointestinal mucosa or
circulating leukocytes. Unlike most other antibodies, its biologic activity
is destroyed upon heating to 56° C. It does not cross the placental barrier.
When cell-bound reagin combines with antigen, it initiates the character-
istic events of immediate type allergy within minutes. Histamine, slow
reacting substance and possibly kinins (discussed in succeeding
sections) are thought to be released by human reagin-bearing cells
causing vasodilation, increased capillary permeability and smooth muscle
contraction. This in turn leads to the clinical manifestations of urticaria,
angioedema, hypotension, bronchospasm, spasm -of gastrointestinal
musculature or uterine contractions, depending on the location and
severity of the reaction.

The IgE class of immunoglobulins which possess reaginic activity has
been found to have a molecular weight of approximately 200,000 and a
sedimentation coefficient of 8S. With the discovery of the IgE type of
myeloma, structural studies of the protein have been possible. Prior to
the availability of these IgE myelomas, the normal concentrations of IgE
of from 6 to 780 nanograms per ml. had technically precluded such
investigations.43:6%.3¢ ITn common with the other immunoglobulins, IgE
molecules are composed of two light chains of either kappa or lambda
type. Its heavy chains are antigenically unique to IgE, being termed
epsilon chains. IgE is a glycoprotein, its epsilon chain containing a very
large amount of the sulfur-containing amino acids, methionine and
cystine. Although IgE can sensitize both human and monkey skin, it
will not sensitize guinea pig skin. Complement fixation by IgE antibodies
has not been detected, consistent with the lack of complement fixation
and anaphylatoxin formation observed in Type I reactions. Further
structural studies have revealed that the Fc portion of the IgE mole-
cule contains the structures essential for attaching to the cell sites.
Binding of reaginic antibody to cells has been shown to be inhibited by
pretreatment of the cells with Fc fragment.

The IgE molecule has been show to contain two antigen binding sites,
and thus IgE is divalent in analogy to 1gG. However, it has been
further noted that two IgE molecules are required for the formation of
skin reactive complexes. It has been suggested that induction of skin re-
active properties by the formation of cell-bound, antigen-antibody com-
plexes may involve interaction between the IgE antibody molecules,
structural changes in the molecules or both. The induction of this al-
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losteric phenomenon by combination with antigen may effect the cell
membrane in some manner, leading to the release of effector molecules
(histamine, slow reacting substance etc.).”®

In clinical practice, correlation of specific IgE type antibody with
atopic disease has been suggested in a number of instances.t* "¢ It has
been observed that IgE fixes to basophilic leukocytes and mast cells that
can release mediators of inflammation upon exposure to specific antigen.
A number of investigators have speculated regarding a protective func-
tion for IgE. In intestinal parasitic infestations markedly elevated levels
of IgE have been documented although their significance is not
known.38.45 A protective function for IgE in the respiratory tree has been
suggested (10); however, more recent reports have failed to support a
relation between increased susceptibility to sinopulmonary infection and
a deficiency of IgE.” Indeed, IgE deficiency has been documented in
a 28-year-old female in good health.5® Further studies of the relation
of IgE to the immune defenses are necessary before meaningful
conclusions can be made.%*

TYPE II OR CYTOTOXIC REACTIONS

The second major type of hypersensitivity reaction described in the
classification of Gell and Coombs is termed cytotoxic or cytolytic. Alter-
nately, this reaction group is referred to as complement dependent
cytotoxicity. This should not be confused with Type IV reactions
which also result in cytotoxicity, although by quite a different mech-
anism. Also, the distinction between Type II and Type III reactions
should be stressed, each reaction pattern involving secondary comple-
ment fixation, after different primary reactions. The distinctive primary
event of Type II reactions is that of antibody combining with an anti-
genic determinant which is present on tissue cells. The antigen may
be part of:the internal structure of the cell involved or it may be an
exogenous antigen or hapten which is absorbed on or combined with
tissue cells. Complement usually, but not always, is necessary to pro-
duce cellular damage. ;

The Complement System

It may be surmised that complement is an important effector system
in vivo. It is involved in Type II reactions after combination of cell-
bound antigen with antibody has occurred and in Type III reactions
after deposition of antigen-antibody complexes at the reaction site has
occurred.

- The biologic consequences of the interaction of antigen, antibody and
the complement system are diverse. Phenomena which have been de-



