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NOTICE

Medicine is an ever-changing science. As new research
and clinical experience broaden our knowledge,
changes in treatment and drug therapy are required.
The editors and the publisher of this work have made
every effort to ensure that the drug dosage schedules
herein are accurate and in accord with the standards
accepted at the time of publication. Readers are
advised, however, to check the product information
sheet included in the package of each drug they plan to
administer to be certain that changes have not been
made in the recommended dose or in the contra-
indications for administration. This recommendation

is of particular importance in regard to new or
infrequently used drugs.
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A salute to Maxwell M. Wintrobe by the editors of
Harrison’s

This edition is dedicated to Professor Maxwell Wintrobe as
an expression of gratitude for his contributions to Harrison's
and to American medicine.

One of the founders of this book, along with Tinsley
Harrison, George Thorn, William Resnik, and Paul Beeson,
he inculcated his high standards of succinct and lucid
exposition, gained through writing his own textbook, Clinical
Hematology. More than any other aof the early editors, he
insisted on every chapter’s being mercilessly criticized with
complete objectivity and impartiality by peers of the con-
tributor in another university department. This peer review
method which he was instrumental in initiating continues to
be used as a way of maintaining the standards of Harrison’s
to this day.

In the swift current of scientific progress it is easy to
forget the people who make fundamental contributions. The
current vogue is to cite only the most recent reference. Max
Wintrobe, it will be remembered, in one of his first scientific
endeavors, while still a PhD candidate, introduced a quan-
titative methodology for evaluating the volume, size, and
hemoglobin content of red blood cells. These measurements
became the basis for the classification of the anemias into
macrocytic, microcytic, and hypochromic. He also stan-
dardized the measurement of the sedimentation rate by using
tubes of a constant caliber, the Wintrobe tubes. Fundamental
contributions to the role of trace elements in red blood cell
metabolism, as well as the original studies of the effects of
thiamine, pyridoxine, and pantothenic acid deficiencies,
followed in rapid succession.

But the time and energy spent on these and innumerable
other scientific works did not prevent or deter him from
founding one of the fine medical schools and departments
of medicine in the United States, at the University of Utah;
guiding a generation of students to careers in scientific
medicine; and giving his colleagues on Harrison’s the benefits
of his wise counsel and clinical experience over a period of
nearly thirty years.
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Plates 1 to 8 254

[-1 Dermatofibroma 1-2 Acrochordon 1-3  Angio-
keratomas  1-4 Café au lait macules — 1-5 Acne

2-1 Dermatophytosis ~ 2-2 Eczematous dermatitis ~ 2-3
Localized lichenification 24 Melasma (chloasma) — 2-5
Milia  2-6 Psoriasis

3-1 Perleche 3-2 Rosacea  3-3 Seborrheic dermatitis
3-4 Seborrheic keratosis ~ 3-5 Senile angioma (*‘cherry
red spot’’)  3-6 Senile lentigo

4-1 Senile sebaceous adenoma 4-2 Solar keratosis  4-3
Spidernevus 44 Tineaversicolor — 4-5 Verrucavulgaris
4-6 Xanthelasma

5-1 Necrobiosis lipoidica diabeticorum 5-2  Pretibial
myxedema  5-3 Pyoderma gangrenosum  5-4 ‘‘Pal-
pable’’ purpura with inflammation occurring in gono-
coccemia 5-5 Peutz-Jeghers syndrome  5-6 Contact
eczematous dermatitis

6-1 Lentigo maligna melanoma  6-2 Superficial spread-
ing melanoma  6-3 Nodular melanoma  6-4 Superficial
spreading melanoma, superficially invasive

7-1 Normal optic nerve and retina 7-2  Glaucomatous
optic disk with secondary atrophy 7-3  Drusen of the
optic nerve head 74 Angioid streaks 7-5 Primary
optic atrophy 7-6  Early papilledema 7-7  Retinitis
pigmentosa  7-8 Band keratopathy

8-1 Ischemic optic neuropathy  8-2 Embolic branch artery
occlusion with retinal infarction  8-3 Diabetic retinopathy
with microaneurysms 84 Proliferative diabetic retinop-
athy  8-5 Roth spot with subacute bacterial endocarditis
8-6 Central retinal vein thrombosis 8-7 Dislocated lens
in Marfan's disease  8-8 Kaiser-Fleisher ring in Wilson's
disease

Plates 9 and 10 286

9-1 Normal blood smear 9-2 Megaloblastic anemia
9-3 Liver disease 94 Iron-deficiency anemia  9-5 B
thallasemia intermedia 9-6 Sickle cell anemia 9-7
Traumatic hemolysis ~ 9-8 Spur cell anemia  9-9 Ure-
mia 9-10 Hereditary spherocytosis 9-11 Immuno-
hemolytic anemia  9-12 Myeloid metaplasia

10-1 A Normal granulocyte B Normal monocyte and
lymphocyte 10-2 A Normal eosinophil B Normal
basophil 10-3 Normal granulocyte precursors in mar-
row 104  Neutrophils with toxic granulation 10-5
Band with Dohle body  10-6 Hypersegmentation  10-7
A Chédiak-Higashi anomaly B Pelger-Huét anomaly
10-8  Reactive lymphocytes (infectious mononucleosis)
10-9 Chronic granulocytic leukemia 10-10 Acute mye-
logenous leukemia: myeloblast with Auerrod ~ 10-11 Chronic
lymphocytic leukemia 10-12  Acute lymphoblastic leu-
kemia (marrow) 10-13 Hodgkin's disease: Reed-Stern-
berg cell in marrow  10-14 Non-Hodgkin's nodular lym-
phoma (lymph node)  10-15 Multiple myeloma (marrow)



LIST OF CONTRIBUTORS

RAYMOND D. ADAMS, B.A., M.A., M.D., M.A. (Hon.), D.Sc.
(Hon.), M.D. (Hon.)

Bullard Professor of Neuropathology, Emeritus, Harvard Medical
School: Consultant Neurologist and formerly Chief of Neurology
Service, Massachusetts General Hospital: Director, Eunice K.
Shriver Research Center, Boston; Médicin Adjoint, L."Hdpital Can-
tonale de Lausanne, Lausanne

JOHN W. ADAMSON, M.D.

Professor of Medicine and Head, Division of Hematology, Depart-
ment of Medicine, University of Washington School of Medicine,
Seattle

RAYMOND ALEXANIAN, M.D.
Professor of Medicine, The University of Texas, M. D. Anderson
Hospital and Tumor Institute, Houston

ELLIOT ALPERT, M.D.
Professor of Medicine and Chief of Gastroenterology, Baylor College
of Medicine, Houston

JOSEPH S. ALPERT, M.D.

Professor of Medicine, University of Massachusetts Medical School:
Director, Division of Cardiovascular Medicine, University of Mas-
sachusetts Medical Center, Worcester

RICHARD G. W. ANDERSON, Ph.D.
Professor of Cell Biology, The University of Texas Southwestern
Medical School, Dallas

ROBERT J. ANDERSON, M.D.
Associate Professor of Medicine, Division of Renal Diseases, Uni-
versity of Colorado Medical Center, Denver

RONALD J. ANDERSON, M.D.

Assistant Professor of Medicine, Harvard Medical School; Director
of Clinical Training, Division of Rheumatology and Immunology,
Brigham and Women'’s Hospital, Boston

JACK P. ANTEL, M.D.
Associate Professor of Neurology, University of Chicago Hospitals
and Clinics, Chicago

BARRY G. W. ARNASON, M.D.
Professor and Chairman, Department of Neurology, The University
of Chicago and the Pritzker School of Medicine, Chicago

ARTHUR K. ASBURY, M.D.

Professor of Neurology, University of Pennsylvania School of
Medicine; Chairman, Department of Neurology, Hospital of the
University of Pennsylvania, Philadelphia

K. FRANK AUSTEN, M.D.

Theodore B. Bayles Professor of Medicine, Harvard Medical School;
Chairman, Department of Rheumatology and Immunology. Brigham
and Women's Hospital, Boston

ROBERT AUSTRIAN, M.D., D.Sc. (Hon.)

John Herr Musser Professor and Chairman, Department of Research
Medicine, University of Pennsylvania School of Medicine, Phila-
delphia

BERNARD M. BABIOR, M.D.
Professor of Medicine, Tufts University School of Medicine. Divi-
sion of Adult Hematology, New England Medical Center, Boston

JEFFREY P. BAKER, M.D., F.R.C.P. (C)
Assistant Professor of Medicine, University of Toronto: Consultant
Staff Gastroenterologist, Toronto Western Hospital, Toronto

JOSEPH H. BATES, M.D.

Chief, Medical Service, Little Rock Veterans Administration Med-
ical Center; Professor of Medicine and Microbiology, University of
Arkansas College of Medicine, Little Rock

ROBERT A. BAUERNFEIND, M.D.

Assistant Professor of Medicine, University of Illinois College of
Medicine; Director, Cardiac Electrophysiology Laboratory, Uni-
versity of Illinois Hospital, Chicago

HARRY N. BEATY, M.D.
Professor and Chairman, Department of Medicine. University of
Vermont, Burlington

ARTHUR L. BEAUDET, M.D.
Professor of Pediatrics, Baylor College of Medicine, Houston

JOHN E. BENNETT, M.D.
Head, Clinical Mycology Section, LCI, National Institute of Allergy
and Infectious Diseases, National Institutes of Health, Bethesda

EDWIN L. BIERMAN, M.D.

Professor of Medicine and Head, Division of Metabolism and
Endocrinology, Department of Medicine, University of Washington
School of Medicine, Seattle

ALAN L. BISNO, M.D.
Professor of Medicine and Chief, Division of Infectious Diseases,
University of Tennessee Center for the Health Sciences, Memphis

JULIA C. BLEIER, M.N.S., R.D.
Research Nutritionist, Clinical Research Facility, Emory University
School of Medicine, Atlanta

HENRY R. BOURNE, M.D.

Associate Professor of Medicine and Pharmacology and Chief,
Division of Clinical Pharmacology, University of California. San
Francisco

WALTER G. BRADLEY, M.D., F.R.C.P.

Professor and Chairman, Department of Neurology, University of
Vermont College of Medicine and Medical Center Hospital of
Vermont, Burlington

EUGENE BRAUNWALD, M.D., M.A. (Hon.)

Hersey Professor of the Theory and Practice of Physic and Herrman
Ludwig Blumgart Professor of Medicine, Harvard Medical School;
Chairman, Department of Medicine, Brigham and Women's and
Beth Israel Hospitals, Boston



xxii

BARRY M. BRENNER, M.D., B.S., M.A. (Hon.)

Samuel A. Levine Professor of Medicine, Harvard Medical School;
Senior Physician and Director, Renal Division, Brigham and Wom-
en’s Hospital, Boston

MICHAEL S. BROWN, M.D.
Paul J. Thomas Professor, Department of Molecular Genetics, The
University of Texas Southwestern Medical School, Dallas

THOMAS M. BUCHANAN, M.D.

Professor of Medicine and Pathobiology and Adjunct Professor of
Microbiology and Immunology, University of Washington School
of Medicine; Chief, Immunology Research Laboratory, Seattle
Public Health Hospital, Seattle

H. FRANKLIN BUNN, M.D.

Professor of Medicine, Harvard Medical School; Senior Physician
and Director, Hematology Research, Brigham and Women’s Hos-
pital; Investigator, Howard Hughes Medical Institute, Boston

GEORGE P. CANELLOS, M.D.

Associate Professor of Medicine, Harvard Medical School; Chief,
Division of Medical Oncology, Sidney Farber Cancer Center; Senior
Associate in Medicine, Brigham and Women’s Hospital, Boston

CHARLES B. CARPENTER, M.D.
Professor of Medicine, Harvard Medical School; Physician, Brigham
and Women's Hospital, Boston

CHARLES C. J. CARPENTER, M.D.

Professor and Chairman, Department of Medicine, Case Western
Reserve University; Physician-in-Chief, University Hospitals of
Cleveland, Cleveland

BRUCE R. CARR, M.D.

Assistant Professor, Department of Obstetrics and Gynecology and
Cecil and Ida Green Center for Reproductive Biology Sciences, The
University of Texas Southwestern Medical School, Dallas

WILLIAM A. CAUSEY, M.D.

Associate Professor of Medicine, University of Mississippi School
of Medicine; Chief, Medical Service, Veterans Administration Med-
ical Center, Jackson

KEITH H. CHIAPPA, M.D.

Assistant Professor of Neurology, Harvard Medical School; Direc-
tor, EEG and Evoked Potentials Unit of the Clinical Neurophysi-
ology Laboratory, Massachusetts General Hospital, Boston

BAYARD CLARKSON, M.D.

Chief of Hematology/Lymphoma Service, Memorial Sloan-Kettering
Cancer Center; Professor of Medicine, Cornell University Medical
College, New York

FREDRIC L. COE, M.D.

Professor of Medicine and Physiology, University of Chicago Pritz-
ker School of Medicine; Director, Renal Division, Michael Reese
Hospital and Medical Center, Chicago

ALAN S. COHEN, M.D.

Chief of Medicine and Director, Thorndike Memorial Laboratory,
Boston City Hospital; Conrad Wesselhoeft Professor of Medicine,
Boston University School of Medicine, Boston

PETER F. COHN, M.D.
Professor of Medicine and Chief, Cardiology Division, State Uni-
versity of New York Health Sciences Center, Stony Brook

WILSON S. COLUCCI, M.D.
Assistant Professor of Medicine, Harvard Medical School; Associate
Physician, Brigham and Women’s Hospital, Boston

MAX D. COOPER, M.D.

Professor of Pediatrics and Microbiology, Department of Pediatrics,
University of Alabama in Birmingham, The Medical Center, Bir-
mingham

RICHARD A. COOPER, M.D.

Professor of Medicine and Chief, Hematology-Oncology Section,
Hospital of the University of Pennsylvania, University of Pennsyl-
vania School of Medicine, Philadelphia

LESTER G. CORDES, M.D.
Physician, Community Hospital of Los Gatos-Saratoga, Los Gatos,
California

LAWRENCE COREY, M.D.

Associate Professor, Laboratory Medicine and Microbiology, and
Adjunct Associate Professor, Medicine and Pediatrics, University
of Washington School of Medicine; Head, Virology Division, Lab-
oratory Medicine, Childrens Orthopedic Hospital, Seattle

NATHAN P. COUCH, M.D., F.A.C.S.
Associate Professor of Surgery, Harvard Medical School; Surgeon,
Brigham and Women'’s Hospital, Boston

GEORGE W. COUNTS, M.D.
Associate Professor of Medicine, University of Washington; Chief,
Infectious Diseases Division, Harborview Medical Center, Seattle

DAVID C. DALE, M.D.
Professor of Medicine and Dean, University of Washington School
of Medicine, Seattle

JAMES E. DALEN, M.D.

Professor and Chairman, Department of Medicine, University of
Massachusetts Medical School; Physician-in-Chief, University of
Massachusetts Hospital, Worcester

JOHN R. DAVID, M.D.

John LaPorte Given Professor and Chairman, Department of Trop-
ical Public Health, Harvard School of Public Health; Professor of
Medicine, Harvard Medical School, Boston

CHANDLER R. DAWSON, M.D.

Professor of Ophthalmology and Associate Director, Francis I.
Proctor Foundation for Research in Ophthalmology, University of
California, San Francisco; Director, WHO Collaborating Center for
Prevention of Blindness and Trachoma, San Francisco

CALVIN L. DAY, JR., M.D.
Chemosurgery Fellow, Chemosurgery Unit, New York University
Medical Center, New York

G. ROBERT DELONG, M.D.

Assistant Professor of Neurology, Harvard Medical School; Asso-
ciate Neurologist and Associate Pediatrician, Massachusetts General
Hospital, Boston

VINCENT T. DeVITA, JR., M.D.
Director, National Cancer Institute, National Institutes of Health,
Bethesda



MARC A. DICHTER, M.D., Ph.D.

Associate Professor of Neurology, Harvard Medical School; As-
sociate Neurologist, Beth Israel Hospital and Children’s Medical
Center, Boston

JULES L. DIENSTAG, M.D.

Associate Professor of Medicine, Harvard Medical School; Assistant
in Medicine, Gastrointestinal Unit, Massachusetts General Hospital,
Boston

ROBERT G. DLUHY, M.D.
Associate Professor of Medicine, Harvard Medical School; Senior
Associate in Medicine, Brigham and Women’s Hospital, Boston

MURRAY J. FAVUS, M.D.
Associate Professor of Medicine, University of Chicago Pritzker
School of Medicine, Michael Reese Hospital, Chicago

ALEXANDER FEFER, M.D.

Professor of Medicine, University of Washington School of Medi-
cine; Head, Division of Oncology, University of Washington Hos-
pital, Seattle

PHILIP J. FIALKOW, M.D.
Professor and Chairman, Department of Medicine and Professor of
Genetics, University of Washington School of Medicine, Seattle

JORDAN N. FINK, M.D.

Professor of Medicine and Chief, Allergy Section, the Medical
College of Wisconsin, The Medical College of Wisconsin Affiliated
Hospitals, Milwaukee

ALFRED P. FISHMAN, M.D.

William Maul Measey Professor of Medicine and Director, Cardio-
vascular-Pulmonary Division, Hospital of the University of Penn-
sylvania, Philadelphia

THOMAS B. FITZPATRICK, M.D., Ph.D.

Edward Wigglesworth Professor and Chairman, Department of
Dermatology, Harvard Medical School; Chief, Dermatology Service,
Massachusetts General Hospital, Boston

DANIEL W. FOSTER, M.D.
Professor of Internal Medicine, The University of Texas South-
western Medical School, Dallas

PAUL A. FRIEDMAN, M.D.
Associate Professor of Medicine and Director, Clinical Pharmacol-
ogy, Harvard Medical School, Beth Israel Hospital, Boston

WILLIAM F. FRIEDMAN, M.D.

J. H. Nicholson Professor of Pediatrics and Chairman, Department
of Pediatrics, University of California School of Medicine, UCLA
Center for the Health Sciences, Los Angeles

PIERCE GARDNER, M.D.

Professor of Medicine and Pediatrics, Division of Biological Sci-
ences, Department of Medicine, Pritzker School of Medicine,
University of Chicago, Chicago

JAMES L. GERMAN 111, M.D.

Professor (Genetics), Department of Pediatrics, Cornell University
Medical College; Senior Investigator and Director, Laboratory of
Human Genetics, The New York Blood Center, New York

ELOISE R. GIBLETT, M.D.
Research Professor of Medicine, University of Washington School
of Medicine; Executive Director, Puget Sound Blood Center, Seattle

xxiii
LIST OF CONTRIBUTORS

WILLIAM B. GILL, M.D., Ph.D.
Associate Professor of Surgery (Urology), The University of Chi-
cago, Chicago

BRUCE C. GILLILAND, M.D.

Professor of Medicine and Laboratory Medicine and Director of
Clinical Immunology Laboratory, University of Washington School
of Medicine; Medical Director, Providence Medical Center, Seattle

RICHARD J. GLASSOCK, M.D.

Professor of Medicine, University of California School of Medicine.
Los Angeles; Chairman, Department of Medicine, Harbor-UCLA
Medical Center, Torrance

ROBERT M. GLICKMAN, M.D.

Samuel Bard Professor of Medicine, Columbia University College
of Physicians and Surgeons; Director, Medical Service, Presbyterian
Hospital, New York

STEPHEN E. GOLDFINGER, M.D.

Associate Professor of Medicine and Associate Dean of Continuing
Education, Harvard Medical School; Physician, Gastrointestinal
Unit, Massachusetts General Hospital, Boston

PAUL GOLDHABER, D.D.S.
Dean and Professor of Periodontology, Harvard School of Dental
Medicine, Boston

JOSEPH L. GOLDSTEIN, M.D.

Paul J. Thomas Professor and Chairman, Department of Molecular
Genetics, The University of Texas Southwestern Medical School,
Dallas

HARVEY M. GOLOMB, M.D.
Associate Professor of Medicine and Chief, Section of Hematology/
Oncology, Department of Medicine, Pritzker School of Medicine,
University of Chicago, Chicago

RAJ K. GOYAL, M.D.
Mallinckrodt Professor of Medicine, Harvard Medical School; Chief,
Division of Gastroenterology, Beth Israel Hospital, Boston

J. THOMAS GRAYSTON, M.D.

Vice President for Health Sciences and Professor of Epidemiology,
School of Public Health and Community Medicine, University of
Washington, Seattle

NORTON J. GREENBERGER, M.D.
Peter T. Bohan Professor and Chairman, Department of Medicine,
University of Kansas School of Medicine, Kansas City

JAMES E. GRIFFIN, M.D.
Associate Professor of Internal Medicine, The University of Texas
Southwestern Medical School, Dallas

RICHARD L. GUERRANT, M.D.
Professor of Medicine, Department of Medicine, University of
Virginia Medical Center, Charlottesville

ELEANOR M. HACKETT

Treasurer of the Ladies Visiting Committee and Chairman of the
Volunteer Patient Care Representatives Committee, Massachusetts
General Hospital, Boston



XxXxiv

THOMAS P. HACKETT, M.D.
Eben S. Draper Professor of Psychiatry, Harvard Medical School;
Chief, Psychiatry Service, Massachusetts General Hospital, Boston

H. HUNTER HANDSFIELD, M.D.

Director, Sexually Transmitted Disease Control Program, Seattle-
King County Department of Public Health; Associate Professor of
Medicine, University of Washington School of Medicine, Seattle

JAMES P. HARNISCH, M.D.
Clinical Associate Professor, Department of Medicine, University
of Washington School of Medicine, Seattle

DONALD H. HARTER, M.D.

Charles L. Mix Professor of Neurology and Chairman, Department
of Neurology, Northwestern University Medical School; Chairman,
Department of Neurology and Attending Neurologist, Northwestern
Memorial Hospital, Chicago

HARLEY A. HAYNES, A.B., M.D.

Associate Professor of Dermatology, Harvard Medical School;
Director, Dermatology Division, Brigham and Women’s Hospital;
Chief, Dermatology, West Roxbury Veterans Administration Hos-
pital, Boston

WILLIAM R. HAZZARD, M .D.

Professor of Medicine, The Johns Hopkins University Medical
Center; Associate Director, Department of Medicine, The Johns
Hopkins Hospital, Baltimore

JANE E. HENNEY, M.D.
Deputy Director, National Cancer Institute, National Institutes of
Health, Bethesda

JAN V. HIRSCHMANN, M.D.
Associate Professor of Medicine, University of Washington School
of Medicine; Assistant Chief, Medical Service, Veterans Adminis-
tration Medical Center, Seattle

FRED H. HOCHBERG, M.D.
Assistant Professor of Neurology, Harvard Medical School; As-
sistant Neurologist, Massachusetts General Hospital, Boston

PAUL D. HOEPRICH, M.D.

Professor of Medicine and Pathology, Division of Infectious and
Immunologic Diseases, Department of Internal Medicine, School of
Medicine, University of California, Davis

JOHN H. HOLBROOK, M.D.

Associate Professor of Medicine, Division of General Internal
Medicine, Department of Medicine, University of Utah Medical
Center, Salt Lake City

MICHAEL F. HOLICK, M.D., Ph.D.

Associate Professor of Medicine, Harvard Medical School; Asso-
ciate Professor of Nutritional Biochemistry, Massachusetts Institute
of Technology, Cambridge; Assistant in Medicine, Massachusetts
General Hospital, Boston

NORMAN K. HOLLENBERG, M.D., Ph.D.

Professor and Director of Physiology Research, Department of
Radiology, Harvard Medical School; Senior Associate in Medicine,
Brigham and Women’s Hospital, Boston

KING K. HOLMES, M.D., Ph.D.

Professor of Medicine, University of Washington School of Medi-
cine; Head, Division of Infectious Diseases, Seattle Public Health
Hospital, Seattle

EDWARD W. HOOK, M.D.

Mulholland Professor of Internal Medicine and Chairman, Depart-
ment of Medicine, University of Virginia School of Medicine;
Physician-in-Chief, University of Virginia Hospital, Charlottesville

EDWARD W. HOOK 111, M.D.
Research Fellow in Medicine, Division of Infectious Diseases,
University of Washington School of Medicine, Seattle

THOMAS H. HOSTETTER, M.D.
Assistant Professor of Medicine, University of Minnesota School
of Medicine, Minneapolis

H. DAVID HUMES, M.D.
Associate Professor of Internal Medicine, University of Michigan;
Chief of Nephrology, Veterans Administration Hospital, Ann Arbor

SIDNEY H. INGBAR, M.D.

William Bosworth Castle Professor of Medicine, Harvard Medical
School; Director, Thorndike Laboratory, Beth Israel Hospital,
Boston

ROLAND H. INGRAM, JR., M.D.

Parker B. Francis Professor of Medicine, Harvard Medical School;
Director, Respiratory Division, Brigham and Women’s Hospital,
Beth Israel Hospital, Boston

ELI IPP, M.D.
Department of Endocrinology and Metabolism, Hadassah University
Hospital, Jerusalem, Israel

KURT J. ISSELBACHER, A.B., M.D.

Mallinckrodt Professor of Medicine, Harvard Medical School; Phy-
sician and Chief, Gastrointestinal Unit, Massachusetts General
Hospital, Boston

KHURSHEED N. JEEJEEBHOY, M.B.B.S., Ph.D., F.R.C.P.
(Lond.), F.R.C.P. (Edin.), F.R.C.P. (C)

Professor of Medicine, University of Toronto; Director, Division of
Gastroenterology, Toronto General Hospital, Toronto

JOSEPH E. JOHNSON III, M.D.
Professor and Chairman, Department of Medicine, Bowman Gray
School of Medicine, Winston-Salem

ELAINE C. JONG, M.D.
Assistant’ Professor of Medicine, Division of Infectious Diseases,
University of Washington School of Medicine, Seattle

CARLOS S. KASE, M.D.
Associate Professor of Neurology, University of South Alabama;
Neurologist, South Alabama University Hospital, Mobile

SATISH KATHPALIA, M.D.

Assistant Professor of Medicine, University of Chicago Pritzker
School of Medicine; Attending Physician, Renal Division, Depart-
ment of Medicine, Michael Reese Hospital and Medical Center,
Chicago

WILLIAM N. KELLEY, M.D.
Professor and Chairman, Department of Internal Medicine, Uni-
versity of Michigan Medical School, Ann Arbor



WILLIAM M. M. KIRBY, M.D.
Professor of Medicine, Division of Infectious Diseases, University

of Washington School of Medicine, Seattle

VERNON KNIGHT, M.D.

Professor and Chairman, Department of Microbiology and Immu-
nology, and Professor and Chief, Section on Infectious Diseases,
Department of Medicine, Baylor College of Medicine; Senior At-
tending Physician, The Methodist Hospital, Houston

RAYMOND S. KOFF, M.D.

Professor of Medicine, Boston University School of Medicine;
Chief, Hepatology Section, Boston University Medical Center and
Veterans Administration Medical Center, Boston

PETER O. KOHLER, M.D.

Professor and Chairman, Department of Medicine, University of
Arkansas Center for Medical Sciences; Chief, Medical Service,
University Hospital, Little Rock

STEPHEN M. KRANE, M.D.
Professor of Medicine, Harvard Medical School; Physician and
Chief, Arthritis Unit, Massachusetts General Hospital, Boston

HENRY M. KRONENBERG, M.D.
Assistant Professor of Medicine, Harvard Medical School; Chief,
Endocrine Genetics Unit, Massachusetts General Hospital, Boston

J. THOMAS LaMONT, M.D.
Associate Professor of Medicine, Boston University Medical Center;
Chief, Gastrointestinal Section, University Hospital, Boston

LEWIS LANDSBERG, M.D.
Associate Professor of Medicine, Harvard Medical School; Depart-
ment of Medicine, Beth Israel Hospital, Boston

ALEXANDER R. LAWTON III, M.D.

Edward C. Stahlman Professor of Pediatric Physiology and Cell
Metabolism, Professor of Pediatrics and Microbiology and Head,
Division of Pediatric Immunology, Vanderbilt University School of
Medicine, Nashville

J. MICHAEL LAZARUS, M.D.
Associate Professor of Medicine, Harvard Medical School, Brigham
and Women'’s Hospital, Boston

A. MARTIN LERNER, M.D.

Professor of Medicine and Head, Division of Infectious Diseases,
Department of Medicine, Wayne State University School of Medi-
cine; Chief, Department of Medicine, Hutzel Hospital, Detroit

NORMAN G. LEVINSKY, M.D.

Wade Professor and Chairman, Division of Medicine, Boston Uni-
versity School of Medicine; Physician-in-Chief and Director, Evans
Memorial Department of Clinical Research, Boston

RICHARD M. LOCKSLEY, M.D.
Senior Fellow, Department of Medicine, University of Washington
School of Medicine, Seattle

WALTER C. MacDONALD, M.D.
Professor of Medicine and Head of Gastroenterology, University of
British Columbia, Vancouver

HENRY J. MANKIN, M.D.

Edith M. Ashley Professor of Orthopedic Surgery, Harvard Medical
School; Orthopedist-in-Chief, Massachusetts General Hospital, Bos-
ton

XXV
LIST OF CONTRIBUTORS

MART MANNIK, M.D.

Professor of Medicine, Adjunct Professor of Microbiology and
Immunology and Head, Division of Rheumatology, Department of
Medicine, University of Washington School of Medicine, Seattle

JOSEPH B. MARTIN, M.D., Ph.D.
Bullard Professor of Neurology, Harvard Medical School; Chief,
Neurology Service, Massachusetts General Hospital, Boston

ROGER J. MAY, M.D.

Instructor of Medicine, Harvard Medical School; Clinical Assistant
in Medicine, Gastrointestinal Unit, Massachusetts General Hospital,
Boston

E. R. McFADDEN, JR., M.D.
Associate Professor of Medicine, Harvard Medical School; Physi-
cian, Brigham and Women’s Hospital, Boston

J. DENIS McGARRY, Ph.D.
Professor of Internal Medicine and Biochemistry, The University
of Texas Southwestern Medical School, Dallas

JAMES E. McGUIGAN, M.D.
Professor and Chairman, Department of Medicine, University of
Florida College of Medicine, Gainesville

RIMA McLEOD, M.D.

Assistant Professor of Medicine, University of Chicago Pritzker
School of Medicine; Attending Physician, Michael Reese Hospital
and Medical Center, Chicago

MARK S. McPHEE, M.D.
Assistant Professor of Medicine, University of Kansas Medical
Center, College of Health Sciences, Kansas City

NANCY K. MELLO, Ph.D.

Professor of Psychology, Department of Psychiatry, Harvard Med-
ical School; Associate Director, Alcohol and Drug Abuse Research
Center, McLean Hospital, Boston

JACK H. MENDELSON, M.D.
Professor of Psychiatry, Harvard Medical School; Director, Alcohol
and Drug Abuse Research Center, McLean Hospital, Boston

URS A. MEYER, M.D.
Professor of Clinical Pharmacology, Department of Internal Medi-
cine, University of Ziirich Hospital, Ziirich, Switzerland

JOEL D. MEYERS, M.D.

Associate Professor of Medicine, Division of Infectious Diseases,
University of Washington School of Medicine; Head, Program in
Infectious Diseases and Clinical Virology, Fred Hutchinson Cancer
Research Center, Seattle

MARTIN C. MIHM, JR., M.D.

Associate Professor of Pathology, Harvard Medical School: Asso-
ciate Pathologist and Dermatologist, Massachusetts General Hos-
pital, Boston

EDGAR L. MILFORD, M.D.
Instructor in Medicine, Harvard Medical School; Associate Physi-
cian, Brigham and Women’s Hospital, Boston



Xxvi

MYRON MILLER, M.D.
Professor of Medicine, State University of New York Upstate
Medical Center; Chief of Medical Service, Veterans Administration
Medical Center, Syracuse

JOHN D. MINNA, M.D.

Chief, NCI-Navy Medical Oncology Branch; Professor of Medicine,
Uniformed Services University of the Health Sciences, National
Cancer Institute, National Institutes of Health, National Medical
Center, Bethesda

BEVERLY S. MITCHELL, M.D.
Associate Professor of Internal Medicine, University of Michigan
Medical School, Ann Arbor

JAY P. MOHR, M.D.
Professor of Neurology, University of South Alabama; Chief,
Neurology Service, South Alabama University Hospital, Mobile

KENNETH M. MOSER, M.D.

Professor of Medicine, University of California School of Medicine;
Director, Pulmonary and Critical Care Division, University of
California Medical Center, San Diego

ARNOLD M. MOSES, M.D.

Professor of Medicine and Director, Clinical Research Center, State
University of New York Upstate Medical Center; Chief, Endocri-
nology, Veterans Administration Medical Center, Syracuse

DAVID B. MOSHER, M.D.
Clinical Instructor in Dermatology, Harvard Medical School; As-
sistant in Dermatology, Massachusetts General Hospital, Boston

JOHN F. MURRAY, M.D.

Professor of Medicine, University of California School of Medicine;
Chief, The Chest Service, San Francisco General Hospital, San
Francisco

ROBERT J. MYERBURG, M.D.
Professor of Medicine and Physiology and Director, Division of
Cardiology, University of Miami School of Medicine, Miami

JAMES C. NIEDERMAN, M.D., D.Sc. (Hon.)
Clinical Professor of Epidemiology and Medicine, Yale University
School of Medicine, New Haven

HYMIE L. NOSSEL, M.D.

Professor of Medicine, College of Physicians and Surgeons, Colum-
bia University; Attending Physician, Presbyterian Hospital, New
York

JOHN A. OATES, M.D.

The Joe and Morris Werthan Professor of Investigative Medicine,
Departments of Medicine and Pharmacology, Vanderbilt University
School of Medicine, Nashville

JERROLD M. OLEFSKY, M.D.
Professor of Medicine and Head, Division of Endocrinology and
Metabolism, University of Colorado Medical Center, Denver

ROBERT A. O'ROURKE, M.D.

Charles Conrad and Anna Sahm Brown Professor of Medicine and
Director, Cardiology Division, University of Texas Health Science
Center, San Antonio

JOHN A. PARRISH, M.D.
Associate Professor of Dermatology, Harvard Medical School;
Assistant Dermatologist, Massachusetts General Hospital, Boston

A. WILLIAM PASCULLE, D.Sc.

Assistant Professor of Pathology, University of Pittsburgh School
of Medicine; Assistant Director of Microbiology, Presbyterian-
University Hospital, Pittsburgh

MADHUKAR A. PATHAK, M.B., Ph.D.
Senior Associate in Dermatology, Harvard Medical School; Bio-
chemist, Massachusetts General Hospital, Boston

LAWRENCE L. PELLETIER, JR., M.D.

Professor of Internal Medicine, University of Kansas School of
Medicine-Wichita; Chief, Medical Service, Wichita Veterans Ad-
ministration Medical Center, Wichita

PETER L. PERINE, M.D., M.P.H.

Associate Professor of Epidemiology; Adjunct Associate Professor
of Pathobiology, School of Public Health and Community Medicine,
University of Washington, Seattle

ROBERT G. PETERSDORF, A.B., M.D., M.A. (Hon.), D.Sc.
(Hon.)

Professor of Medicine and Dean, School of Medicine; Vice Chan-
cellor for Health Sciences, University of California School of
Medicine, San Diego

KIRK L. PETERSON, M.D.

Professor of Medicine, University of California School of Medicine;
Director, Cardiac Catheterization Laboratory, University of Cali-
fornia Medical Center, San Diego

JAMES J. PLORDE, M.D.

Professor of Medicine and Laboratory Medicine, University of
Washington School of Medicine; Chief, Infectious Disease Section,
and Chief, Clinical Microbiology Section, Veterans Administration
Medical Center, Seattle

DANIEL K. PODOLSKY, M.D.

Assistant Professor of Medicine, Harvard Medical School; Assistant
in Medicine, Gastrointestinal Unit, Massachusetts General Hospital,
Boston

DAVID C. POSKANZER, M.D.

Formerly Associate Professor of Neurology, Harvard Medical School;
formerly Associate Neurologist, Massachusetts General Hospital,
Boston

JOHN T. POTTS, JR., M.D.

Jackson Professor of Clinical Medicine, Harvard Medical School;
Chief of the General Medical Service, Massachusetts General
Hospital, Boston

LAWRIE W. POWELL, M.D.
Professor of Medicine, University of Queensland; Physician, Royal
Brisbane Hospital, Brisbane, Queensland, Australia

PAUL G. RAMSEY, M.D.
Assistant Professor, Department of Medicine, University of Wash-
ington School of Medicine, Seattle

C. GEORGE RAY, M.D.
Professor of Pathology and Pediatrics, University of Arizona College
of Medicine, Tucson

JEAN J. REBEIZ, M.D.
Professor of Neuropathology, American University of Beirut; Neu-
rologist and Neuropathologist, American University Hospital, Beirut



PETER REICH, M.D.
Associate Professor of Psychiatry, Harvard Medical School; Chief
of Psychiatry, Brigham and Women’s Hospital, Boston

JACK S. REMINGTON, M.D.

Professor of Medicine, Division of Infectious Diseases, Department
of Medicine, Stanford University School of Medicine; Chairman,
Department of Immunology and Infectious Diseases, Research
Institute, Palo Alto Medical Foundation, Palo Alto

EDWARD P. RICHARDSON, JR., M.D.
Professor of Neuropathology, Harvard Medical School; Neuropa-
thologist, Massachusetts General Hospital, Boston

JAMES M. RICHTER, M.D.
Instructor in Medicine, Harvard Medical School; Assistant in
Medicine, Massachusetts General Hospital, Boston

R. PAUL ROBERTSON, M.D.
Professor of Medicine and Director, Division of Clinical Pharma-
cology, University of Washington School of Medicine, Seattle

ALLAN R. RONALD, M.D.
Professor of Medicine and Medical Microbiology and Chairman,
Department of Medical Microbiology, The University of Manitoba;
Director, Department of Clinical Microbiology, Health Sciences
Centre, Winnipeg, Manitoba

ALLAN H. ROPPER, M.D.

Assistant Professor of Neurology, Harvard Medical School; As-
sistant Neurologist and Director, Neurology/Neurosurgery Intensive
Care Unit, Massachusetts General Hospital, Boston

KENNETH M. ROSEN, M.D. (deceased)
Chief, Cardiology Section; Professor of Medicine and Physiology,
University of Illinois College of Medicine, Chicago

LEON E. ROSENBERG, M.D.

Professor of Human Genetics, Medicine and Pediatrics, and Chair-
man, Department of Human Genetics, Yale University School of
Medicine; Attending Physician, Yale-New Haven Hospital, New
Haven

JOHN ROSS, JR., M.D.

Professor of Medicine and Chief, Cardiovascular Division, Depart-
ment of Medicine, University of California School of Medicine,
University of California Medical Center, San Diego

ARTHUR H. RUBENSTEIN, M.D.
Professor and Chairman, Department of Medicine, Pritzker School
of Medicine, The University of Chicago Medical Center, Chicago

CYRUS E. RUBIN, M.D.
Professor of Medicine, Division of Gastroenterology, University of
Washington School of Medicine, Seattle

DANIEL RUDMAN, M.D.
Professor of Medicine and Surgery and Director, Clinical Research
Facility, Emory University School of Medicine, Atlanta

ARTHUR I. SAGALOWSKY, M.D.
Assistant Professor of Surgery, Division of Urology, The University
of Texas Southwestern Medical School, Dallas

MARIA SALAM-ADAMS, M.D.

Assistant Professor of Neurology, Harvard Medical School; Clinical
and Research Fellow in Children’s Neurology, Massachusetts Gen-
eral Hospital, Boston

XXVil
LIST OF CONTRIBUTORS

MERLE A. SANDE, M.D.

Professor of Medicine and Vice Chairman, Department of Medicine,
University of California, San Francisco; Chief of Medical Services,
San Francisco General Hospital, San Francisco

JAY P. SANFORD, M.D.
Professor of Medicine and President, Uniformed Services University
of the Health Sciences; Dean, School of Medicine, Bethesda

DENNIS SCHABERG, M.D.
Assistant Professor of Medicine, University of Michigan School of
Medicine, Ann Arbor

ANDREW I. SCHAFER, M.D.
Assistant Professor of Medicine, Harvard Medical School and
Brigham and Women’s Hospital, Boston

1. HERBERT SCHEINBERG, M.D.

Professor of Medicine and Head, Division of Genetic Medicine,
Albert Einstein College of Medicine; Attending Physician, Hospital
of the Albert Einstein College of Medicine, New York

ALAN L. SCHILLER, A.B., M.D.

Associate Professor of Pathology, Harvard Medical School; Asso-
ciate Pathologist and Chief, Autopsy Pathology and Bone Labora-
tory, Massachusetts General Hospital, Boston

R. NEIL SCHIMKE, M.D.

Professor of Internal Medicine and Director, Division of Metabolism,
Endocrinology and Genetics, The University of Kansas College of
Health Sciences, Kansas City

ROBERT W. SCHRIER, M.D.
Professor and Chairman, Department of Medicine, University of
Colorado School of Medicine, University Hospital, Denver

CHARLES C. SHEPARD, M.D.

Chief, Leprosy Laboratory, Centers for Disease Control; Adjunct
Professor of Microbiology, Emory University School of Medicine,
Atlanta

LOUIS M. SHERWOOD, M.D.
Baumritter Professor and Chairman, Department of Medicine, Albert
Einstein College of Medicine, New York

ELIZABETH M. SHORT, M.D.
Assistant Professor of Medicine and Associate Dean, Stanford
University School of Medicine; Attending Physician, Stanford Uni-
versity Medical Center, Stanford

HARRY SHWACHMAN, M.D.

Professor of Pediatrics, Harvard Medical School; Senior Associate
in Medicine and Chief, Clinical Nutrition Division, Children’s
Hospital Medical Center, Boston

WILLIAM SILEN, M.D.
Johnson and Johnson Professor of Surgery, Harvard Medical School;
Surgeon-in-Chief, Beth Israel Hospital, Boston

FRED E. SILVERSTEIN, M.D.

Clinical Associate Professor of Medicine, University of Washington
School of Medicine, Seattle; Senior Director, Strategic Development
Squibb Medical System Group, Bellevue



Xxviii

DAVID H. SMITH, M.D. ‘
Professor and Chairman, Department of Pediatrics, University of
Rochester School of Medicine and Dentistry, Rochester

BURTON E. SOBEL, M.D.
Professor of Medicine, Washington University; Director, Cardio-
vascular Division; Cardiologist-in-Chief, Barnes Hospital, St. Louis

ARTHUR J. SOBER, M.D.
Assistant Professor of Dermatology, Harvard Medical School;
Assistant Dermatologist, Massachusetts General Hospital, Boston

FRANK E. SPEIZER, M.D.

Associate Professor of Medicine, Harvard Medical School; Director,
Occupational and Environmental Health Center, Brigham and Wom-
en’s Hospital, Boston

WALTER E. STAMM, M.D.
Associate Professor of Medicine and Epidemiology, University of
Washington, Harborview Medical Center, Seattle

WILLIAM W. STEAD, M.D.

Professor of Medicine, University of Arkansas Center for the Health
Sciences; Director, Tuberculosis Program, Arkansas Department of
Health, Little Rock

GENE H. STOLLERMAN, M.D.
Professor of Medicine, Boston University School of Medicine;
Attending Physician, University Hospital, Boston

D. EUGENE STRANDNESS, JR., M.D.
Professor of Surgery, University of Washington School of Medicine
and University Hospital, Seattle

DAVID H. P. STREETEN, M.D., D. Phil., F.R.C.P.
Professor of Medicine and Head, Section of Endocrinology, State
University of New York Upstate Medical Center, Syracuse

STEVEN P. SWIRYN, M.D.

Assistant Professor of Medicine, University of Illinois College of
Medicine; Director, Electrocardiography Laboratory; Attending
Physician, University of Illinois Hospital, Chicago

E. DONNALL THOMAS, M.D.

Professor of Medicine and Head, Division of Oncology, University
of Washington School of Medicine; Associate Director for Clinical
Research, Fred Hutchinson Cancer Research Center, Seattle

GENNARO M. TISI, M.D.
Associate Professor of Medicine, University of California School
of Medicine; Chief, Pulmonary Section, Veterans Administration
Medical Center, San Diego

PHILLIP P. TOSKES, M.D.

Professor of Medicine and Director, Division of Gastroenterology
and Nutrition, University of Florida College of Medicine and
Veterans Administration Medical Center, Gainesville

MARVIN TURCK, M.D.
Professor of Medicine, University of Washington School of Medi-
cine; Medical Director, Harborview Medical Center, Seattle

DAVID D. ULMER, M.D.

Professor and Chairman, Department of Medicine, Charles R. Drew
Postgraduate Medical School; Physician, Martin Luther King Hos-
pital, Los Angeles

JOHN E. ULTMANN, M.D.

Professor of Medicine, Section of Hematology/Oncology, Depart-
ment of Medicine; Director, University of Chicago Cancer Research
Center; Associate Dean for Research Programs, Biological Sciences
Division, Pritzker School of Medicine, University of Chicago,
Chicago

ROGER H. UNGER, M.D.

Professor of Internal Medicine, The University of Texas South-
western Medical School; Senior Medical Investigator, Dallas Vet-
erans Administration Medical Center, Dallas

HENRI VANDER EECKEN, HM., M.D.

Professor of Neurology, Faculty of Medicine, University of Ghent;
Head of the Department of Neurology, Akademisch Zeikenhuis,
Ghent

MAURICE VICTOR, M.D.
Professor of Neurology, Case Western Reserve University School
of Medicine; Director, Neurology Service, Cleveland Metropolitan
General Hospital, Cleveland

JAMES F. WALLACE, M.D.

Professor of Medicine, University of Washington School of Medi-
cine; Associate Physician-in-Chief, University of Washington Hos-
pital, Seattle

PATRICK C. WALSH, M.D.

David Hall McConnell Professor and Director, Department of
Urology, The Johns Hopkins University School of Medicine; Urol-
ogist-in-Chief, James Buchanan Brady Urological Institute, The
Johns Hopkins Hospital, Baltimore

JACK R. WANDS, M.D.

Associate Professor of Medicine, Harvard Medical School; Assistant
Physician, Gastrointestinal Unit, Massachusetts General Hospital,
Boston

LOUIS WEINSTEIN, M.D., Ph.D., Sc.D. (Hon.)

Visiting Professor of Medicine, Harvard Medical School; Physician
and Director of Clinical Services, Infectious Diseases Division,
Brigham and Women’s Hospital, Boston

JOHN B. WEST, M.D., Ph.D., D.Sc., F.R.A.C.P., M.R.C.P.
Professor of Medicine and Physiology, University of California
School of Medicine; Physician, University of California Medical
Center, San Diego

GRANT R. WILKINSON, M.D., Ph.D.
Professor of Pharmacology, Vanderbilt University School of Med-
icine, Nashville

GORDON H. WILLIAMS, M.D.

Associate Professor of Medicine, Harvard Medical School; Senior
Associate in Medicine and Director, Endocrine Unit, Brigham and
Women’s Hospital, Boston

JEAN D. WILSON, M.D.
Professor of Internal Medicine, The University of Texas South-
western Medical School, Dallas

RICHARD H. WINTERBAUER, M.D.
Head, Section of Chest and Infectious Diseases, The Mason Clinic,
Seattle

KENNETH A. WOEBER, M.D.

Professor and Vice-Chairman, Department of Medicine, University
of California, San Francisco; Chief of Medicine, Mount Zion Hospital
and Medical Center, San Francisco



SHELDON M. WOLFF, M.D.

Endicott Professor and Chairman, Department of Medicine, Tufts
University School of Medicine; Physician-in-Chief, New England
Medical Center, Boston

ALASTAIR J.J. WOOD, M.D., M.B., Ch.B., M.R.C.P.

Assistant Professor of Medicine and Pharmacology, Vanderbilt
University School of Medicine; Attending Physician, Vanderbilt
University Hospital, Nashville

THEODORE E. WOODWARD, M.D., M.A.C.P.
Professor of Medicine, University of Maryland School of Medicine
and Hospital, Baltimore

RICHARD J. WURTMAN, M.D.

Professor of Endocrinology and Metabolism and Director, Labo-
ratory of Neuroendocrine Regulation, Massachusetts Institute of
Technology; Clinical Associate in Medicine, Massachusetts General
Hospital, Boston

xXxix
LIST OF CONTRIBUTORS

JOSHUA WYNNE, M.D.

Assistant Professor of Medicine, Harvard Medical School; Director,
Noninvasive Cardiac Laboratory, Brigham and Women'’s Hospital,
Boston

JAMES B. YOUNG, M.D.
Assistant Professor of Medicine, Harvard Medical School; Depart-
ment of Medicine, Beth Israel Hospital, Boston

ROBERT R. YOUNG, M.D.

Associate Professor of Neurology, Harvard Medical School; Neu-
rologist and Director, Clinical Neurophysiology Laboratory, Mas-
sachusetts General Hospital, Boston



PREFACE

This is the Tenth Edition of Harrison’s Principles of
Internal Medicine to appear in the short span of thirty-three
years. As has been the case with previous editions, the
editors have attempted to incorporate into this edition the
latest advances in pathophysiology, diagnosis, and treatment.
The attempt has been made, where possible, to build a
bridge between basic science and clinical medicine and to
emphasize the advances in biomedicine while retaining those
facts which, while not new, remain clinically useful.

In adherence to the principles of those who founded the
book, the section dealing with the cardinal manifestations
of disease remains a mainstay of this edition. Its 56 chapters
form a comprehensive introduction to clinical medicine. The
next part deals with disorders that affect multiple organs
and includes genetics, clinical immunology, clinical phar-
macology, neoplasia, and, in this edition for the first time,
the biology and diseases of aging. These multisystem dis-
orders are then followed by a predominantly etiologically
oriented section on infections and the traditional discussion
of diseases of the major organ systems.

Despite their efforts to present as much new material in
this edition as possible, the amount of information that is
coming to the fore exceeds the editors’ abilities to keep
within the confines of one volume. Therefore, following
publication of the ninth edition, the editors and the publisher
embarked on a new venture and have published four volumes
entitled Updates to Harrison’s Principles of Internal Medi-
cine (Volumes I through IV). Each of these volumes contains
between 15 and 18 articles, written by an expert in the field
but not necessarily the author of the article in the ninth or
tenth editions. The subject matter, which varies widely, was
chosen to augment discussion of the same subject in the
ninth edition or consists of important new topics in which
there have been exciting advances since the publication of
the ninth edition. These Updates complement the Harrison
textbook in every sense of the word. Cognizant of the
continued requirements for continuing education for licen-
sure and relicensure, as well as the emphasis on certification
and recertification, the editors and the publisher have em-
barked on two efforts to help the reader stay abreast of the
broad field of internal medicine. The PreTest Self-Assessment
and Review to accompany the ninth edition of Principles of
Internal Medicine appeared shortly after the ninth edition,
and a radically revised version will appear simultaneously
with the tenth edition. PreTest Self-Assessment and Review
consists of several hundred questions based upon the text-
book, along with answers and explanations for the answers.
A CME examination multiple-choice test which may be
taken for CME credit is an optional companion to the PreTest.
Some months after the appearance of PreTest, a self-
assessment examination book dealing with patient manage-
ment problems was published under the editorial guidance
of Dr. Alfred J. Bollet. These patient management problems
also refer to Principles of Internal Medicine.

This quadripartite effort—Principles of Internal Medicine,
the four Updates, and the two examination books—repre-
sents a continuous learning system and reflects the editors’
conviction that medicine is an ever-changing science and
that multiple modalities of presenting new information and
learning are essential if physicians want to keep up with the
rapid changes in their field.

The tenth edition also pays close attention to updated
and current references. Although space constraints require
that references be kept to a modest number, the editors have
made particular efforts to include papers that were published
in 1981, 1982, and even 1983. Although this has required
omission of some important older papers, these almost
always appear in the bibliographies of the newer ones. The
reverse is, of course, not the case and, hence, our effort to
keep the references up-to-date.

Although we cannot highlight in this short preface all of
the new and extensively updated parts of the tenth edition,
we would like to call the reader’s attention to some.

e In the section on gastroenterology, the chapters on
dysphagia and diseases of the esophagus have been com-
pletely revised; there is an entirely new and comprehensive
chapter on inflammatory bowel disease; the chapter dealing
with diseases of the gallbladder and biliary tract is entirely
new; the diagnosis, prevention, and treatment of viral hep-
atitis have been completely updated in line with newer
advances in the field; the chapter on diseases of the pancreas
has been revised to take into account the current state of
imaging procedures, endoscopy, and serologic tests in the
diagnosis of acute and chronic pancreatitis, as well as cancer
of the pancreas; and the chapters on absorption and mal-
absorption have been completely revised.

® The section on metabolic pathways has been changed
to emphasize the clinical relevance of the cyclic AMP system,
the prostaglandins, the endorphins, and cell surface phago-
cytosis. In the expanded genetic section, there are new
chapters on the HLA system and an essay on the implications
of recombinant DNA technology for medicine. There are
major new chapters on ovarian disorders, nutritional therapy,
disturbances in glycogen metabolism, and pheochromocy-
toma. There is a totally new chapter on the autonomic
nervous system, resulting from an appreciation of the im-
portance of the autonomic nervous system in a wide variety
of disease states and in understanding the responses to a
variety of drugs.

® One of the spectacular advances in clinical cardiology
has been the application of electrophysiologic techniques to
the study of arrhythmias. Two new chapters on the brady-
and tachyarrhythmias, respectively, emphasize this new
approach. Cardiac surgery is playing an increasingly impor-
tant role in the management of cardiac diseases and its role
is emphasized in the chapters on arrhythmias, congenital
heart disease, valvular heart disease, infective endocarditis,
coronary heart disease, acute myocardial infarction, cardiac
tumors, and pericardial disease.

® Hypersensitivity pneumonitis and environmental air
pollution have been increasingly recognized in the production
of interstitial lung disease, and these two topics have been
emphasized in two important new chapters by new authors.
Likewise, the emergence of the adult respiratory distress
syndrome (ARDS) as the major cause of death in a variety
of medical and surgical illnesses is now recognized, and a
new chapter on this syndrome has been included.

® The section on disorders of the nervous system includes
completely new chapters on coma, epilepsy, multiple scle-
rosis, and sleep and its abnormalities. A new chapter on
commonly abused drugs has been added. New chapters on
psychiatry, including the neuroses, manic-depressive psy-
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choses, and schizophrenia have been included. Extensive
revisions have also been made in the chapters on faintness,
syncope and seizures, abnormalities in movement and pos-
ture, and traumatic diseases of the brain. The chapter on
diagnostic methods has been extensively updated to include
a consideration of evoked potentials and of nuclear magnetic
resonance.

® The last three or four years have seen exciting devel-
opments in infectious disease. Following the discovery of
Legionella, a number of other new as well as previously
described agents were shown to cause pneumonia. These
are summarized in a new chapter. The toxic-shock syndrome
and the acquired immune deficiency syndrome (AIDS) in
homosexuals represent two exciting developments in human
biology which have been included in the tenth edition.

One of the strengths of this textbook is the close-knit
character of the editors. But just as medicine progresses,
the old guard must give way to the new. With the tenth
edition, Dr. Raymond D. Adams, who was the editor of the
section on neurology from the second through the tenth
editions—giving him more seniority than any other editor
who has ever been with the book—is retiring as editor. We
are fortunate to welcome as a new editor Dr. Joseph B.
Martin, Neurologist-in-Chief at Massachusetts General Hos-
pital and Professor of Neurology at Harvard Medical School,
as Dr. Adams’s successor. In order to ensure a smooth
transition, Drs. Martin and Adams worked together on the
Neurology Section of the tenth edition. The editors are
grateful to Ray Adams for the continuing high quality that
he has given to the section on neurological medicine; more
importantly, he has been a valuable critic, a wise counselor,
and a warm friend. While we shall miss him as an active
editor, we consider ourselves fortunate in having attracted
an outstanding academic neurologist like Joseph Martin to
the editorial board.

We also wish to express our appreciation to our many
associates and colleagues who, as experts in their fields,
have helped us with constructive and valuable criticisms of
the chapters in the tenth edition. We wish to thank the
following for many helpful suggestions: Drs. Elliott Antman,

David W. Bilheimer, Kurt J. Bloch, Neil Breslau, H. Franklin
Bunn, George Canellos, Norman Carter, Jack L. Clausen,
Wayne E. Crill, J. Donald Easton, Richard W. Erbe, Clement
A. Finch, Daniel W. Foster, William Franklin, Eugene
Frenkel, Lawrence Friedman, Peter L. Friedman, Theodore
Friedmann, Bruce Gilliland, Stephen E. Goldfinger, Joseph
L. Goldstein, John L. Gollan, Mehron Goulian, Mark R.
Green, Gabriel Gregoratos, James E. Griffin, Frederick G.
Guggenheim, Robert I. Handin, John A. Hanson, Donald
H. Harter, Lee W. Henderson, Fred Hendler, Roland H.
Ingram, Jr., Jon I. Isenberg, Charles Jablecki, Robert N.
Jones, Lewis L. Judd, Vern H. Kerchberger, William Ko-
vacs, Guenther Krejs, S. Lakshminarayanan, Alexander R.
Lawton, Mark Leshin, John D. Loeser, Kenneth L. Luskey,
Paul C. MacDonald, Raymond J. Maciewicz, Jamie Maguire,
Roger J. May, Robert J. Mayer, Donald B. McCormick, E.
Regis McFadden, Alfred Merrill, Kenneth M. Moser, Robert
Munford, Barbara Nath, David Nathan, Charles Y. C. Pak,
Alan S. Pearlman, James E. Pennington, James Plorde,
Daniel K. Podolsky, Charles E. Pope II, Samuel I. Rapaport,
Joel M. Rappeport, Robert W. Rebar, Peter Reich, Herbert
Y. Reynolds, James Richter, R. Paul Robertson, Russell
Ross, John W. Rowe, Daniel Rudman, Martin A. Samuels,
Stuart F. Schlossman, Jerry A. Schneider, William J. Schwartz,
J. E. Seegmiller, Ralph Shabetai, Marc A. Shuckit, Sheldon
R. Simon, Frank E. Speizer, Paul E. Strandjord, Christina
M. Surawicz, Steven 1. Wasserman, Henry O. Wheeler, W.
C. Wiederholt, Robert R. Young, Jerome Zeldis, and Ms.
Mary Ellen Collins.

This book could not be edited without the dedicated help
of our coworkers in the editorial offices of the individual
editors. We are especially indebted to Kristin Ahlman,
Martha Conant, Rebecca Frost, Hilda Gardner, Brenda H.
Hennis, Patricia Higgins, Mary Jackson, Patricia Kadlick,
Kathy Kreatz, Cynthia Reid, Barbara Ann Rumson, Ruth
R. Simonds, Janice Stearns, Trisha C. Walker.

Finally, we need to say a word of thanks to the senior
editors at McGraw-Hill, Mr. Dereck Jeffers and Mr. Richard
Laufer. They formed a most effective team who gave the
editors constant encouragement and kept them on the straight
and narrow.

THE EDITORS



VOLUME 1

PART ONE
INTRODUCTION TO CLINICAL
MEDICINE

PART TWO

CARDINAL MANIFESTATIONS OF
DISEASE: AN APPROACH TO
CLINICAL PROBLEMS

PART THREE

BIOLOGICAL CONSIDERATIONS IN
THE APPROACH TO CLINICAL
MEDICINE

PART FOUR

DISORDERS CAUSED BY
BIOLOGICAL AND
ENVIRONMENTAL AGENTS



