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Preface

All humans normally are delicately balanced between excessive coagulation and
bleeding. This balance is maintained by two complementary and opposing systems— the
coagulation and fibrinolytic systems. There is growing appreciation that many disease
states result from an imbalance between these two systems, or, in the case of many in-
stances of pathological thrombosis, from interaction between these systems and an abnor-
mal vascular wall.

During the past decade enormous advances have been made in understanding of the
molecular biology and biochemistry of both the coagulation and the fibrinolytic systems.
With this knowledge has come the ability to produce large quantities of endogenous fi-
brinolytic agents that are either already widely used as therapeutic drugs or are in clini-
cal trial. The power of molecular biology also allows us to look beyond the utilization of
natural components to the examination of modified fibrinolytic agents or even completely
novel proteins that may offer specific therapeutic advantages. Fibrinolytic agents are be-
ing subjected to detailed studies in in vitro systems, animal models, and clinical trials. In
acute myocardial infarction and pulmonary thromboembolism, two common life-threaten-
ing conditions, the administration of thrombolytic agents has been shown to be benefi-
cial. Despite its current popularity, thrombolytic therapy is still in its infancy; there is
room for substantial improvement in currently available thrombolytic agents and in their
judicious clinical application along with more effective antithrombotic and antiplatelet
agents.

Since 1983 the National Heart, Lung and Blood Institute has conducted a series of
symposia on “Frontiers in Basic Sciences that Relate to Heart, Lung, and Blood Dis-
eases.” These symposia are designed to capitalize on the progress achieved in the basic
sciences and to translate these advances as rapidly as possible into clinical research and
patient care. Thrombolysis appeared to be an ideal subject for one of these symposia,
involving as it does the interests of three of the Institute’s divisions—heart, lung, and
blood. We served as chairmen of the NHLBI symposium on thrombolysis, which was
held at the Clinical Center of the National Institutes of Health. The presentations proved
to be of such high quality and the subject of such intense interest that we invited the
participants to update and prepare their presentations for publication.
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xiv  Preface

Further progress in this field will depend on a more detailed understanding of the
fundamental principles underlying coagulation and fibrinolytic systems, coupled with the
insightful clinical application of these principles. We hope that this book, with its dual
emphasis on fundamental principles and clinical application, will contribute to this
progress.

We are indebted to Dr. Claude Lenfant, Director of the National Heart, Lung, and
Blood Institute, for his exemplary leadership in developing the “Frontiers” symposia, as
well as in so many other activities of the Institute. We appreciate particularly the efforts
of the authors who provided their contributions in a timely manner; of Stephanie Man-
ning, of Mosby— Year Book, who ably shepherded this project; and of Tom McVarish and
Kathryn Saxon, who provided enormous help in the preparation of this book.

Edgar Haber, M.D.
Eugene Braunwald, M.D.



Contents

PART ONE Basic Contributions

1

Biology and Chemistry of Thrombosis, 3

Marc Verstraete

Regulation of Gene Expression in the Fibrinolytic System, 17
David Ginsburg

Assembly of the Fibrinolytic System on Endothelial Cells, 27
Katherine A. Hajjar

Functional Properties of the Isolated Recombinant Kringle-1 and Kringle-2
Domains of Tissue Plasminogen Activator Expressed in Escherichia coli, 33

Olaf G. Wilhelm
Nils U. Bang

Discovery of Polypeptide “Determinants” in Tissue Plasminogen Activator that
Mediate Rapid Hepatic Clearance, 45
Glenn R. Larsen

Fibrinolytic Properties of Single-Chain Urokinase Plasminogen Activator and How
They Complement Those of Tissue Plasminogen Activator, 51

Victor Gurewich

Thrombolytic Variants of Single-Chain Urokinase Plasminogen Activator, 61
David C. Stump

Antibody-Targeted Plasminogen Activators, 71
Edgar Haber

XV



xvi Contents

9 Protein C Pathway, 81

Charles T. Esmon
Fletcher B. Taylor Jr.
T. Russell Snow

10 Type 1 Plasminogen Activator Inhibitor, 93

David J. Loskutoff
Jun Mimuro

11 Lipoprotein(a) as a Thrombogenic Factor, 105
Angelo M. Scanu

12 Lipoprotein(a) and Immunoglobin G: Potential Modulators of the Plasmin Enzyme
System, 113
Peter C. Harpel

13 Impaired Fibrinolytic Function in Thrombotic Disease, 123

Bjorn Wiman
Anders Hamsten

14 Blood—-Vascular Wall Interface in Thrombosis and Rethrombosis, 133

Jacek Hawiger

15 Role of Platelets in Thrombolytic Therapy, 155
Barry S. Coller

16 Thromboxane, Platelets, and Thrombolysis, 179

James T. Willerson
Paolo Golino
Janice McNatt
Sheng-Kun Yao

L. Maximilian Buja

PART TWO Clinical Progress

17 Thrombolytic Therapy of Acute Myocardial Infarction: Resolved and Unresolved
Issues, 199

Eugene Braunwald

18 Strategy of Thrombolytic Therapy, 207

Herman K. Gold
Robert C. Leinbach



19

20

21

22

23

24

25

Contents xvii

Randomized Trial of Intravenous Streptokinase, Oral Aspirin, Both, or Neither

Among 17,187 Cases of Suspected Acute Myocardial Infarction: ISIS-2, 225
Peter Sleight

Mechanism of Action and Experience with t-PA, 247
Burton E. Sobel

Experiences with Anistreplase, 265
Douglas A. Chamberlain

Clinical Experiences with Urokinase and Prourokinase in Patients with Acute
Myocardial Infarction, 279

Arthur A. Sasahara
Walter M. Barker
Paul R. Bunnell
Cecilia C. St. Martin
James P. Lewkowski

Selection of Thrombolytic Agents for Clinical Use, 301
Eric J. Topol

On the Future of Thrombolytic Therapy in Acute Myocardial
Infarction, 315

Désiré Collen

Pulmonary Embolism Thrombolysis, 333
Samuel Z. Goldhaber



PART ONE

BASIC CONTRIBUTIONS



BN, 75 258 BEPDFIE Ui ] : www. ertongbook. com




