THE
ANTIMICROBIAL
AGENTS
ANNUAL1

PK. Peterson
J. Verhoet

ELSEVIER



THE ANTIMICROBIAL
AGENTS
ANNUAL/1

Editors

PHILLIP K. PETERSON

Department of Medicine, Hennepin County Medical Center,
Minneapolis, MN, U.S.A.

JAN VERHOEF

Department of Clinical Microbiology, University Hospital,
Utrecht, The Netherlands

JWW

IIIIIIIIII! Il IHIIII s

LSEVIER ¥072019
Amsterdam — New York — Oxford




© Elsevier Science Publishers B.V., 1986

All rights reserved. No part of this publication may be reproduced, stored in a retrieval
system or transmitted in any form or by any means, electronic, mechanical, photocopy-
ing, recording or otherwise without the prior written permission of the publisher,
Elsevier Science Publishers B.V. / Biomedical Division, P.O. Box 1126, 1000 BC
Amsterdam, The Netherlands.

Special regulations for readers in the USA — This publication has been registered with
the Copyright Clearance Center Inc. (CCC), Salem, Massachusetts. Information can be
obtained from the CCC about conditions under which photocopies of parts of this pub-
lication may be made in the USA. All other copyright questions, including photocopying
outside of the USA, should be referred to the publisher.

ISBN 0 444 90417 4
ISSN 0168-938 X

Notice The editors and 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 informa-
tion sheet included in the package of each drug prior to administration to be certain that
changes have not been made in either the recommended dose or contraindications. Such
verification is especially important with regard to new or infrequently used drugs.

Published by:

Elsevier Science Publishers B.V.
P.O. Box 1126

1000 BC Amsterdam

Sole distributors for the USA and Canada:
Elsevier Science Publishing Co. Inc.

52 Vanderbilt Avenue

New York, NY 10017

Typeset in the Netherlands by Pecasse Intercontinental B.V., Maastricht
Printed in the Netherlands by Casparie, Amsterdam



THE ANTIMICROBIAL AGENTS
ANNUAL/1



THE ANTIMICROBIAL AGENTS ANNUAL

EDITORIAL BOARD

J.F. Acar (Paris), J.E. Bennett (Bethesda),

T. Bergan (Oslo), L. Eyckmans (Antwerp),

T.C. Merigan (Stanford), R.C. Moellering Jr (Boston),
H.C. Neu (New York), J.S. Remington (Palo Alto),
L.D. Sabath (Minneapolis), J.D. Williams (London)



CONTRIBUTORS

J.F. ACAR
Service de Microbiologie Médicale, Hopital Saint-Joseph, 7, Rue Pierre-
Larousse, 75674 Paris Cédex 14, France

R.W. AUCKENTHALER
Division des Maladies Infecticuses, Hopital Cantonal Universitaire, 1211
Geneva 4, Switzerland

H.H. BALFOUR Jr
Department of Laboratory Medicine and Pathology, Division of Clinical
Microbiology, University of Minnesota, Box 437 Mayo Memorial Building,
420 Delaware Street S.E., Minneapolis, MN 55455, U.S.A.

S.L. BARRIERE

Department of Pharmacy, UCLA Medical Center, Los Angeles, CA 90024,
U.S.A.

J.G. BARTLETT
Division of Infectious Diseases, Department of Medicine, Johns Hopkins

University School of Medicine, 601 North Broadway, Baltimore, MD 21205,
U.S.A.

T. BERGAN
Department of Microbiology, Institute of Pharmacy, University of Oslo,
P.O. Box 1108 Blindern, 0317 Oslo 3, Norway

J.R.A. BRANDT
Institute of Tropical Medicine, 155 Nationalestraat, 2000 Antwerp, Belgium

G.F. BROOKS
Department of Laboratory Medicine, Microbiology M501, University of
California, San Francisco, CA 94143, U.S.A.

R.G. BROOKS

Department of Internal Medicine, Orlando Regional Medical Center, Or-
lando, FL, U.S.A.



Contributors

D.L. CALHOUN
Medical Service (111), Veterans Administration Medical Center, Tucson,
AZ 85723, U.S.A.

C.C. CAMPBELL
Malaria Branch, Division of Parasitic Diseases, Center for Infectious Dis-
eases, Centers for Disease Control, Atlanta, GA 30333, U.S.A.

C. CARBON
Hopital Bichat, Service de Médecine Interne, 75018 Paris, France

E. COLLATZ
Laboratoire de Microbiologie Médicale, Université Pierre et Marie Curie,
15-21 rue de I’Ecole de Médecine, 75270 Paris Cédex 06, France

K.B. CROSSLEY
Infectious Diseases Section, Department of Internal Medicine, St. Paul-
Ramsey Medical Center, St. Paul, MN 55101, U.S.A.

E. DE CLERCQ
Rega Institute, Katholieke Universiteit Leuven, Minderbroedersstraat 10,
3000 Leuven, Belgium

P. DEMEDTS
Institute of Tropical Medicine, 155 Nationalestraat, 2000 Antwerp, Belgium

R. DOLIN
Infectious Disease Unit, University of Rochester School of Medicine and
Dentistry, 601 Elmwood Avenue, Rochester, NY 14642, U.S.A.

G.M. ELIOPOULOS
Department of Medicine, New England Deaconess Hospital, 185 Pilgrim
Road, Boston, MA 02215, U.S.A.

L. EYCKMANS
Institute of Tropical Medicine, 155 Nationalestraat, 2000 Antwerp, Belgium

G.J. GALASSO
Extramural Affairs, National Institutes of Health, Building 1, Room 111,
Bethesda, MD 20892, U.S.A.

J.N. GALGIANI

Medical Service (111), VA Medical Center, Tucson, AZ 85723,
U.S.A.

vi



Contributors

P.R.J. GANGADHARAM
Division of Mycobacterial Diseases, Department of Medicine, National
Jewish Hospital and Research Center, National Asthma Center, 3800 East
Colfax Avenue, Denver, CO 80206, U.S.A.

S. GEERTS
Institute of Tropical Medicine, 155 Nationalestraat, 2000 Antwerp, Belgium

D.N. GERDING
Infectious Diseases Section, Veterans Administration Medical Center, 54th
Street and 48th Avenue South, Minneapolis, MN 55417, U.S.A.

P.L. GIGASE
Institute of Tropical Medicine, 155 Nationalestraat, 2000 Antwerp, Belgium

I.M. GOULD
Department of Medical Microbiology, Dudley Road Hospital, Dudley Road,
Birmingham B18 7QH, U.K.

B.M. GREENE
Division of Geographic Medicine, Case Western Reserve University, Uni-
versity Hospitals of Cleveland, Cleveland, OH 44106, U.S.A.

D. GREENWOOD
Department of Microbiology and PHLS Laboratory, University Hospital,
Queen’s Medical Centre, Nottingham NG7 2UH, U.K.

C.B. HALL
Department of Pediatrics, University of Rochester Medical Center, 601
Elmwood Avenue, Rochester, NY 14642, U.S.A.

K.L. HARTSHORN
Infectious Disease Unit, Massachusetts General Hospital, Fruit Street, Bos-
ton, MA 02114, U.S.A.

P.E. HERMANS
Division of Infectious Diseases, Department of Internal Medicine, Mayo
Clinic and Medical School, Rochester, MN 55905, U.S.A.

M.S. HIRSCH
Infectious Disease Unit, Massachusetts General Hospital, Fruit Street, Bos-
ton, MA 02114, U.S.A.

vii



Contributors

W.T. HUGHES
Division of Infectious Diseases, St. Jude Children’s Research Hospital, 332
North Lauderdale, Memphis, TN 38101, U.S.A.

G. HUMBERT
Hopital Charles-Nicolle, 1, rue de Germont, 76031 Rouen Cédex, France

M.D. ISEMAN
Division of Mycobacterial Diseases, Department of Medicine, National
Jewish Hospital and Research Center, National Asthma Center, 3800 East
Colfax Avenue, Denver, CO 80206, U.S.A.

G.J. JOHNSON
Hematology/Oncology Section, Veterans Administration Medical Center,
54th Street and 48th Avenue South, Minneapolis, MN 55417, U.S.A.

J.E. KAPUSNIK
Division of Clinical Pharmacy, School of Pharmacy, Room C-152, University

of California, and San Francisco General Hospital, San Francisco, CA 94143-
0622, 1J.S.A.

D.A. KATZENSTEIN
Department of Medicine, Section of Infectious Diseases, University of Min-
nesota Hospital, Minneapolis, MN 55455, U.S.A.

C.A. KAUFFMAN
Infectious Diseases, Veterans Administration Hospital, 2215 Fuller Road,
Ann Arbor, MI 48105, U.S.A.

W.F. KEANE
Drug Evaluation Unit, Regional Kidney Disease Program, Hennepin County
Medical Center, 701 Park Avenue, Minneapolis, MN 55415, U.S.A.

J. KLASTERSKY
Service de Médecine Interne et Laboratoire d’Investigation Clinique H.J.
Tagnon, Institut Jules Bordet, Centre des Tumeurs de I’Université Libre de
Bruxelles, 1, rue Héger Bordet, 1000 Brussels, Belgium

V. KUMAR
Institute of Tropical Medicine, 155 Nationalestraat, 2000 Antwerp, Belgium

G.R. MATZKE
Drug Evaluation Unit, Regional Kidney Disease Program, Hennepin County
Medical Center, 701 Park Avenue, Minneapolis, MN 55415, U.S.A.

viil



Contributors

D. MILATOVIC
Institute of Medical Microbiology, Technical University of Munich,
Ismaningerstrasse 22, 8000 Munich 80, F.R.G.

J. MILLS
Infectious Diseases Service, The Medical Service, Room 5H22, San Fran-
cisco General Hospital, San Francisco, CA 94110, U.S.A.

P. NGUYEN-DINH
Malaria Branch, Division of Parasitic Diseases, Center for Infectious Dis-
eases, Centers for Disease Control, Atlanta, GA 30333, U.S.A.

S.R. NORRBY
Department of Infectious Diseases, University of Umea, S-901 85 Umea,
Sweden

G.B.A. OKELO
Department of Medicine, Kenyatta National Hospital, University of Nairobi,
P.O. Box 30588, Nairobi, Kenya

J.D. ORIEL
Department of Genito-Urinary Medicine, University College Hospital,
Gower Street, London WCI1E 6AU, U.K.

L.R. PETERSON
Microbiology Laboratory Section, Veterans Administration Medical Center,
54th Street and 48th Avenue South, Minneapolis, MN 55417, U.S.A.

V. QUAGLIARELLO
Division of Infectious Diseases, Department of Internal Medicine, Univer-
sity of Virginia School of Medicine, Charlottesville, VA 22908, U.S.A.

J.J. RAHAL
Infectious Disease Section, Veterans Administration Medical Center, First
Avenue at East 24th Street, New York, NY 10010, U.S.A.

B. REGNIER
Service de Réanimation Médicale, Hopital Claude-Bernard, 19, Avenue de
la Porte d’Aubervilliers, 75944 Paris Cédex 19, France

J.S. REMINGTON
Department of Immunology and Infectious Diseases, Research Institute,
Palo Alto Medical Foundation, 860 Bryant Street, Palo Alto, CA 94301,
U.S.A.



Contributors

M.A. SANDE
Medical Service, San Francisco General Hospital, 1001 Potrero Avenue, San
Francisco, CA 94110, U.S.A.

C.C. SANDERS
Department of Medical Microbiology, Creighton University School of
Medicine, California at 24th Street, Omaha, NE 68178, U.S.A.

W.E. SANDERS Jr
Department of Medical Microbiology, Creighton University School of
Medicine, California at 24th Street, Omaha, NE 68178, U.S.A.

W.M. SCHELD
Division of Infectious Diseases, Department of Internal Medicine, Univer-
sity of Virginia School of Medicine, Charlottesville, VA 22908, U.S.A.

A.M. SUGAR
Evans Mzmorial Department of Clinical Research, Section of Infectious Dis-
eases, University Hospital, 75 East Newton Street, Boston, MA 02118,
U.S.A.

K.L. VOSTI
Division of Infectious Diseases, Department of Medicine, Stanford Univer-
sity School of Medicine, Stanford, CA 94305, U.S.A.

F.A. WALDVOGEL
Clinique Médicale Thérapeutique, Hopital Cantonal Universitaire, 1211
Geneva 4, Switzerland

M. WERY
Institute of Tropical Medicine, 155 Nationalestraat, 2000 Antwerp, Belgium

D.N. WILLIAMS
Internal Medicine Department, Park Nicollet Medical Center, 5000 West
39th Street, Minneapolis, MN 55416, U.S.A.

J.D. WILLIAMS
Department of Medical Microbiology, The London Hospital Medical Col-
lege, Turner Street, London E1 2AD, U.K.

W.R. WILSON
Division of Internal Medicine and Infectious Diseases, Mayo Clinic, Roches-
ter, MN 55905, U.S.A.



Contributors

R. WISE
Department of Medical Microbiology, Dudley Road Hospital, Dudley Road,

Birmingham B18 7QH, U.K.

C.B. WOFSY
Division of Infectious Diseases and AIDS Activities, San Francisco General

Hospital, 1001 Potrero Avenue, San Francisco, CA 94110, U.S.A.

A. ZWAHLEN
Hopital de Zone St Loup, 1349 Pompaples, Switzerland

xi



INTRODUCTION

To those interested in antimicrobial chemotherapy, developments in recent
years have inspired both intense excitement and frustration. The excitement
arises from an appreciation of the prodigious growth of this field. An almost
incomprehensible number of antibacterial agents has been added to our
therapeutic armamentarium, and important new data have become available on
older groups of drugs. Similar advances have been witnessed in antiviral and
antiparasitic chemotherapy, and there are new agents to treat fungal infections.
The attempts to keep abreast of all these developments, and to discern where
real progress has been made, give rise to the accompanying frustration.

The decision to create this new series — The Antimicrobial Agents Annual —
was prompted largely by the desire to share the excitement and to help deal
with the frustrations of this dynamic field. In designing this Annual, it was not
our intention to provide a comprehensive review. Some agents are not covered,
and details that can be found in standard textbooks are, in many instances, not
discussed. Rather, our primary aim was to have experts in each area of anti-
microbial chemotherapy critically assess new information and to place this infor-
mation into current perspective. The analyses they have provided of specific
antimicrobial agents and of selected topics in the field should be found particu-
larly useful to infectious disease specialists, microbiologists, and investigators
of the pharmacology of antibiotics.

Given the special demands of this type of publication, we are deeply indebted
to our contributors, who have responded to the challenge to provide up-to-date
discussions, and to the members of Elsevier Biomedical Publishers, who have
made timely release of Annual I possible. We look forward to working with
these many colleagues on subsequent volumes of the Annual.

P.K. PETERSON
J. VERHOEF
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