HILA and Disease Associations



Jawahar L. Tiwari and Paul 1. Terasaki

HILA and
Disease Associations

With 23 Figures

Springer-Verlag
New York Berlin Heidelberg Tokyo



Jawahar L. Tiwari, Ph.D. Paul [. Terasaki, Ph.D.

UCLA Tissue Typing Laboratory Professor of Surgery
Center for The Health Sciences UCLA Hospital and Clinics
1000 Veterans Avenue Los Angeles, California
Los Angeles, California U.S.A.

U.S.A.

Library of Congress Cataloging in Publication Data
Main entry under title:
HLA and disease associations
Includes bibliographies and index.
1. Diseases—Causes and theories of causation.
2. HLA histocompatibility antigens—Diagnostic use.
3. Man—Constitution. 1. Tiwari, Jawahar L.. 1I. Terasaki,
Paul 1. III. Title: HLA and disease associations.
[DNLM: 1. Histocompatibility Testing. 2. HLA Antigens.
WO 680 H6765]
RB152.H5 1985 616.07'1 84-20294

© 1985 by Springer-Verlag New York, Inc.
Softcover reprint of the hardcover 1st edition 1985

All rights reserved. No part of this book may be translated or reproduced in any form
without written permission from Springer-Verlag, 175 Fifth Avenue, New York, New York
10010, USA.

The use of general descriptive names, trade names, trademarks, etc. in this publication,
even if the former are not especially identified, is not to be taken as a sign that such names,
as understood by the Trade Marks and Merchandise Marks Act, may accordingly be used
freely by anyone.

While the advice and information in this book are believed to be true and accurate at the
date of going to press, neither the authors nor the editors nor the publisher can accept any
legal responsibility for any errors or omissions that may be made. The publisher makes
no warranty, express or implied, with respect to the material contained herein.

Typeset by World Composition Services, Incorporated, New York, New York.

987654321

ISBN-13: 978-1-4613-8547-9 e-ISBN-13: 978-1-4613-8545-5
DOI: 10.1007/978-1-4613-8545-5



Preface

The human leukocyte antigen (HLA) or tissue types are the products of a rapidly
developing field of knowledge within the last 20 years. In the early stages of
the research many investigators suspected the existence of a complex series of
transplantation antigens, but it was widely believed that these antigens would
not be well-defined even in this century. Yet in the last two decades as many
as 124 different HLA antigens determined by at least 7 very closely linked genes
located on the short arm of chromosome 6 have been identified and subsequently
agreed upon by an international nomenclature committee.' Extensive international
collaboration fueled by the potential clinical application of these antigens to
clinical transplantation has advanced the field rapidly. There were nine inter-
national histocompatibility workshops held during this period. Although iden-
tification of HLA antigens was of primary clinical importance in transplantation
and of great basic interest in human genetics and anthropology,’ a rather un-
expected bonus has been the determination that HLA antigens are associated
with disease susceptibility to a greater extent than any other known genetic
marker in man.

In the past, many genetic polymorphisms have been suspected to be associated
with diseases. The most extensively studied markers are blood groups, enzymes,
and serum proteins. A comprehensive account of published studies, totalling
approximately 1,000, of these markers is available in a book by Mourant et al.?
Aside from the extensive nature of these studies, one is struck by the data showing
only very weak association of diseases with these markers. The relative risk in
all of these reports has been less than 2. One of the most thoroughly investigated
associations is that of carcinoma of the stomach with blood group A. Analysis
of the data on 53,155 patients shows a relative risk of 1.22 indicating that a type
A person is only 1.22 times more likely to develop stomach cancer than those
who are not type A.? '

In contrast, the association between HLA-B27 and ankylosing spondylitis has
a relative risk of 69. There are many diseases in which relative risk value is
greater than 2. Thus, the available data on HLA associations with diseases have
far surpassed all the existing knowledge in this field. What is more remarkable
is that HLA and disease associations were developed principally in the last 10
years during which approximately 4,000 articles have been published. This burst
of activity occurred throughout the world in many different centers, as witnessed
by the diverse sources of the bibliography. In many of these diseases the genetic
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component had long been suspected but now for the first time it has become
possible to actually find the genetic inheritance through a well-defined marker.

It was rather surprising that the strength of the association of HLA-B27 with
ankylosing spondylitis, first described by our laboratory in 1973* and by Brew-
erton et al.” which had been the primary stimulus for the study of other diseases
has, in fact, not been exceeded by the many other diseases that have been
subsequently found to be associated with the HLA antigens. Thus among more
than 530 diseases that have been studied in 4,000 publications, relative risk that
is higher than that for ankylosing spondylitis has not been noted. To a certain
extent this might be considered to have been somewhat of a disappointment
because many of us had expected more diseases to have such a high association.
In addition, some diseases that “theoretically” should have been associated with
HLA have not yielded the expected association. Instead a rather obscure disease,
ankylosing spondylitis, continues to be the disease with the strongest association.

Despite these disappointments, from the research work of the past 12 years,
the actual degree of HLA association with various diseases is gradually becoming
clear. Although a given single study may have overstated certain associations,
there has now been time enough for their confirmation in many different labo-
ratories and thus a more accurate picture of the degree of association is slowly
emerging. In this book we have tried to stay close to the data published by the
various authors and have refrained from too many interpretations. An attempt
has been made for comprehensive coverage, even in instances where we have
had suspicions that the data may not have been completely correct. Associations
that are true tend to be validated by subsequent studies in other laboratories and
those that are spurious are not confirmed in later reports. Important studies on
important diseases tend to be followed up whereas findings that are too suspect
tend not to be reinvestigated by others. Thus, we leave the reader to draw his
conclusions from the comprehensive data presented in this book.

One of the highlights in the study of HLA and disease was an international
symposium held in Paris in 1976.° This volume presents many of the associations
known up to that time, together with ideas on the mechanisms responsible for
these associations. Reviews of the literature have been published by Braun in
19797 and by Ryder et al.® The present book is meant to be a comprehensive
account in which all the articles published on HLA and diseases that we are
aware of are included. Many of the studies demonstrating associations with the
new HLA-DR locus antigens have been undertaken since the publication of the
aforementioned reviews.

We hope that this book will serve as a reference for all those who may wish
to initiate studies in this interesting area. We also hope that our colleagues will
not be too harsh with us for not offering a study involving a resynthesis or strong
interpretation of the literature. Our hope has been to make it easy for the reader
to arrive at his own conclusions for each of the disease categories.
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