


ONCOLOGY 1970
Being the Proceedings of the

Tenth International Cancer Congress

Volume I1
Experimental Cancer

Therapy

Edited and Prepared for Publication
under the Direction of :

R. LEE CLARK, M.D., M.Sc. (SurG.), D.Sc. (Hon.)
President, The University of Texas M. D. Anderson Hospital
and Tumor Institute at Houston
and Chairman, National Organizing Committee of the
Tenth International Cancer Congress

RUSSELL W. ,
Editor and Head, Detff

The University of Texas M. D. Anderso stitute at Houston

JoAN & INaEtE )
Managing Editor and Supervisor of Pubdgtions, epariptnt of Publications™
The University of Texas M. D. Anderson Hospita umor Institutesrns Fonstons

MURRAY M. COPELAND, M.D., D.Sc. AHON.)
Professor of Surgery (Oncology), The University of Texas Af. D.
Anderson Hospital and Tumor Institute at Houston
and Secretary General, Tenth International Cancer Congress

WITH THE COOPERATION OF THE
OFFICIALS OF THE TENTH INTERNATIONAL CANCER CONGRESS

YEAR BOOKMEDICAL PUBLISHERS - INC.

35 EAST WACKER DRIVE + CHICAGO



COPYRIGHT © 1971 BY YEAR BOOK MEDICAL PUBLISHERS, INC.

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, photocopying, recording, or otherwise,

without prior written permision from the publisher. Printed in the
United States of America.

Library of Congress Catalog Card Number: 70-150262
International Standard Book Number: 0-8151-1764-7



Acknowledgments

The following members of the Department of Publications of The University

of Texas M. D. Anderson Hospital and Tumor Institute at Houston partici-

pated in the editing and preparation of this volume for publication:
Associate-Editor

DoroTHY M. BEANE, B.A.

Assistant Editors

SusaN BIRKEL, B.A. DeBoraH L. KenskL, B.A.
LynpA G. BurGNER  JupitH WIBLE LETTENEY, B.A.
Janina M. Ery, A.B. M. Lucinpa Marinis, B.A.

SHIRLEY J. HARTMAN, B.B.A. DEBORAH L. RYLANDER, M.A.
Panera HESTER DiaNE SHoQuisT, B.A.
BarsArA E. JoHNsON, B.A. KATHLEEN S. YAcuzzo, B.S.

Acknowledgment is made of the kind services of Dr. Clifton D. Howe, Asso-
ciate Director for Clinics and Chief of Clinics, Dr. Darrell N. Ward, Head.
Department of Biochemistry, and Dr. Felix L. Haas, Head, Department of
Biology, The University of Texas M. D. Anderson Hospital and Tumor Insti-
tute at Houston for their assistance in arranging the contents of the volumes.
The help of Miss Donna McCormick and Mrs. Marilyn Cavanagh of the
Congress' Secretariat is gratefully acknowledged.

Vi1



VIII / onNcoLocy 1970

OFFICIALS OF THE
TENTH INTERNATIONAL CANCER CONGRESS

President: DR. WENDELL M. STANLEY

Vice Presidents:

Dr. R. LEe CLARK, President, The University of Texas M. D. Anderson
Hospital and Tumor Institute at Houston

Dr. KENNETH M. ENbICOTT, Director, Bureau of Health Professions Education
and Manpower Training, National Institutes of Health

Dr. SIDNEY FARBER, American Cancer Society, Inc.

Dr. JamEs F. HOLLAND, American Association for Cancer Research

Dr. CARL G. BakER, Acting Director, National Cancer Institute, National
Institutes of Health

Secretary Geneval: DR. MuRRAY M. COPELAND
Treasurer: Mr. E. DoN WALKER

National Organizing Committee of the Congress
Chairman: Dr. R. LEE CLARK

Honorary Chairman: Tur. HONORABLE Joun B. ConnaLLy, Former Governor of
Texas
Members:
Dr. WerNER H. KIRSTEN, American Assoctation for Cancer Research
DR. RICHARD P. MasoN, American Cancer Society
DRr. HAROLD W. WALLGREN, dmerican Cancer Society
DR. JouN J. TRENTIN, dmerican Association for Cancer Research
DRr. FRANK L. HORSFALL, JR., National Cancer Institute
Dr. DoNALD P. SuEDD, National Cancer Institute
Dr. DAviD A. Woob, American Association of Cancer Institutes

Chairman, Program Commitiee: DR. CHARLEs HEIDELBFRGER
Chairman, Local Organizing Comimittee: Dr. CLIFTON D. Howe
Honorary Chairman, Local Organizing Committee: MR. THEODORE N. Law

Ex-Officio Members (Members, USA National Committee of the International
Union Against Cancer and National Academy of Sciences):

Dr. MURRAY M. CoPeLAND, Chairman  Dk. Jares A, MiLLer

Dr. W. RAY Bryan Dr. GREGORY O’CoNOR
Dr. R. LEE CLARK Dr. H. MARVIN POLLARY
Dr. EmiL Frey, 111 DR. JoHN S. SPRATT, Jr.
Dr. JamEs T. GRACE, Jr. Dr. C. CHESTER STOCK
Dr. CHARLES HEIDELBERGER Dr. ArToN 1. SuTNICK
DRr. FRANK L. HORSFALL, Jr DRr. SHIELDS WARREN
Dr. Lroyp W. Law Mg. Francis J. WirLcox

Mz W, ArviN Winic



VOLUME 11 /

Program Committee of the Congress

Chairman: DR. CHARLES HEIDELBERGER

Members:
DRr. MALcoLM A. BAGsHAW  DRr. RoBErRT W. MILLER
Dr. EmiL Frel, 11 Dr. RiICHMOND PREHN
Dr. RoALp GRANT* Dr. JoNATHAN RHODES
DRr. FELIX HaAs DRr. FRANK SCHABEL
DRr. Roy HEerTz Dr. Joun J. TRENTIN
Dr. WERNER KIRSTEN DRr. GEORGE WEBER
DRr. Pautl. Konin Dr. R.-Ler CLARK, Ex-Officio
Dr. James A, MILLER DRr. MurrAY M. CopELAND, Ex-Officio

In Appreciation .

IX

Special contributions in support of the Tenth International Cancer Congress

have been made by the following:

ANERICAN CANCER SOGIETY, INC. (NEwW YORK)
AMERICAN CANCER SoCIETY, TEXAS DivisioN
MRr. AND Mgs. Jasies A, ELKINS, JR.
CALOUSTE GULBENKIAN FOUNDATION

Mg. AND MRs. Hus Hiw

HuzmBsLe Q1. axp REFINING Co.

MR. AND MRs. THropore N, Law

LEUKEMIA SocIETY OF AMERICA, INC.

EpwARD MALLINCGKRODT. Jr. FounbaTion

NATIONAL  CANCER INSTITUTE OF THE NATIONAL INSTITUTES OF
HEALTH, U. S. DEPARTMENT OF HEALTH, EDUCATION AND WFLFARE

S1p W, RICHARDSON FOUNDATION

MR. AND MRs. Leovp H. Saitn

STATE or T'Exas

‘I'He. UNIVERSITY OF TExAs M. ID. ANDFRsON HOSPITAL AND TUMOR
INSTITUTE AT HOUSsTON

THeE UN1vERSITY CANCER FOUNDATION OF THE UNIVERSITY OF TEXAS
M. D. ANDERSON HoOSPITAL AND T'UMOR INSTITUTE AT HOUSTON

Mgrs. HArry C. Wirss

We are especially indebted to the CALousTE GULBENKIAN FOUNDATION which
provided funds and support for the publication of the Proceedings of the

‘Fenth International Cancer Congress.

* Deceased



X / oncorocy 1970

OFFICIALS OF THE
INTERNATIONAL UNION AGAINST CANCER

President: PROFESsOR N. N. BLokHIN (USSR)
President-Elect: DR. W. U. GARDNER (USA)
Past-President: SR ALEXANDER Hapbow (UK)

Vice Presidents:

Africa: Dr. V. A. Ncu (Nigeria)

Asia: Dr. K. Oora (Japan)

Europe: Dr. P. BucaLosst (Italy)

Europe: Dr. O. COSTACHEL (Romania)

Latin America: DR. M. GAITAN YANGUAS (Colombia)
North America: Dr. G. T. Pack* (USA)

Oceania: Dr. R. E. J. TEN SELDAM (Australia)

Secretary General: Dr. R. M. TAyLOR (Canada)
Treasurer: Dr. P. LoustaLoT (Switzerland)
Chairmen of Commissions:

Commission on Clinical Oncology: Dr. P. DEnoix (France)

Commission on Cancer Control: Dr. E. C. Easson (UK)

Commission on Epidemiology and Prevention: Dr. J. Hiceinson (France)
Commission on Experimental Oncology: Dr. R. J. C. Harris (UK)
Commission on Fellowships and Personnel Exchange: Dr. W. U. GArDNFx

(USA)

Elected Members:
Dr. T. ANTOINE (Australia) Dr. B. S. HANsON (Australia)
Dr. O. MiHLBOCK (The Netherlands) Dr. A. I. Rakov (USSR)
Dr. E. RavenTos (Chile) Dr. I. BERENBLUM (Israel)
Dr. H. L. STEwaArT (USA) Dr. M. M. Coperanp (USA)
Dr. P. N. Wan1 (India) Dr. M. J. DarGenT (France)
Dr. E. BarAjas VALLEJO (Mexico) Dr. A. GrarF1 (GDR)
Dr. E. PEpFrsEN (Norway) Dr. B. E. GusTAFssoN (Sweden)

Dr. J. F. MurrAY (South Africa)

Committee on International Congresses:
Chairman: ProFEssor N. N. BLokHIN (USSR)
Members:

Dr. M. M. CoreLanp (USA) Dr. R. J. C. Harris (UK)
Dr. P. Denoix (France) Dr. J. Hiccinson (France)
Dr. E. C. Easson (UK) Dr. K. Oota (Japan)

Dr. W. U. GarpNER (USA) Dr. R. M. TavLor (Canada)

* Deceased



Foreword

THE TENTH INTERNATIONAL Cancer Congress, held in Houston, Texas,
U.S.A., May 22 through May 29, 1970, was attended by 6.018 physicians
and scientists from throughout the world. Of these, 1,957 participated
in the sessions. The speakers, representing 72 different countrics, pre-
sented 1,740 papers; abstracts of 1,342 proffered papers appeared in the
book of Abstracts, copies of which were distributed at the Congress.
The remaining 398 papers appear in toto in the five volumes comprising
this set of Proceedings. These 1,740 papers were virtually all of the
papers submitted for presentation; less than a dozen titles were re-
jected. Consequently, one might reasonably assume that these papers
and abstracts comprise a comprehensive survey of the international
status of the science and art of oncology as it existed in the spring of
1970.

‘The papers, speeches. and lectures may be divided into seven general
groups:

. Congress Ceremonies

Preliminary Special Sessions of the Congress
Main Congress Panels -

Postgraduate Course Panels

. Proffered Paper Sessions

Rapporteur Reports

. The Harold Dorn Lecture

e

‘The sequence in which these various presentations were made, their
authors, and the organization of the Congress -may be found in the
Program of the Tenth International Cancer Congress (Library of Con-
gress Card Catalogue No. 42-43259). The members of the Congress, i.e.
those who registered at the meeting, and the names and addresses of
most of the persons who presented papers may be found in the Mem-
bers of the Tenth Tnternational Cancer Congress (Library of Congress
Card Catalogue No. 73-124104). Abstracts of papers presented at the
Proffered Paper Sessions (No. 5 in the gencral groups listed above) are
contained in the Abstracts of the Tenth International Cancer Congress
(Library of Congress Card Catalogue No. 70-12413). All three of these
volumes were published by The Medical Arts Publishing Co., 1603
Oakdale St., Houston, Texas, U.S.A. 77004.

The papers published in the 5 volumes comprising the published

XI
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proceedings include the Congress Ceremonies (No. 1 in the above list),
the Preliminary Special Sessions (No. 2), the Main Congress Panels
(No. 8), the Postgraduate Course Panels (No. 4), the Rapporteur Re-
ports (No. 6), and The Harold Dorn Lecture (No. 7). The papers have
not been published in the order in which they were given at the Con-
gress, since during the Congress several presentations occurred simulta-
neously. Rather, in these volumes, the papers, including the Rapporteur
Reports and The Harold Dorn Lecture, have been assembled into
groups of related subject matter.

Because of the overwhelming number of citations contained in the
reference lists submitted by the authors, it was not possible to verify
the citations or to complete those submitted in abbreviated form. There-
fore, the reference lists have been published in much the same way in
which they were received. In the few instances in which no reference list
was submitted, or when the list was excessively lengthy, an editorial note
has becn added, directing the reader to apply directly to the author for
a list of the literature cited.—Editors.
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Experimental Models and Clinical
Trials: Screening Methodology

Historical Review and Perspectives

ABRAHAM GOLDIN

Cancer Chemotherapy National Service Center,
Chemotherapy, National Cancer Institute, Bethesda, Maryland, USA

‘THE EARLY HISTORY of cancer chemotherapy has been amply reviewed!
and need not be considered in any detail herc. Before World War 11,
small-scale drug development programs were being conducted by Boy-
land in Great Britain, employing spontaneous breast tumors of mice, by
Furth in the United States, using experimental leukemia, and by Lettré
in Germany, using tissue culture and ascites tumor. Shear, in 1930, had
established a screening program employing sarcoma 87 in which bacteri-
al polysaccharides werc tested for their capability of producing hemon-
rhage and necrosis. .

Strong impetus for chemotherapy screening was provided with the
demonstration that nitrogen mustard was biologically active and effica-
cious in treatment for malignant lymphoma.2- # The screening programs
gathered momentum following the demonstration by Farber that the
folic acid antagonist, aminopterin, was capable of inducing remission in
children with acute leukemia.* Initial major screening programs were
developed at the Sloan-Kettering Institute by Rhoads, Stock, and Burche-
nal, at the National Cancer Institute with the extension of Shear’s pro-
gram to encompass synthetic compounds and plant products, at the Ches-
ter Beatty Research Institute in London by Haddow, at the Cancer Insti-
tute in Moscow by Larionov, at the University of Tokyo by Yoshida, at
the Children’s Cancer Research Foundation in Boston by Farber, and at
the Southern Research Institute by Skipper.

Additional chemotherapy test programs were developed at pharmaceu-
tical houses, research institutes, and medical schools, and are too numer-

1
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ous to list. Subsequently, and as a logical development, with the estab-
lishment of the Cancer Chemotherapy National Service Center at the
National Cancer Institute (NCI), a well-organized national screening ef-
fort was undertaken under the helm of Endicott and, more recently, un-
der Zubrod, which has been developed into a comprehensjve chemother-
apy program involving the entire spectrum of chemotheraptutic ef-
deavor ranging from the acquisition and testing of new compounds
through drug development, preddmcal pharmacology, and chemothera-
peutic investigation.! The screening program of the NCI as an mtegral
portion of the total chemotherapy effort is well coordinated with testing
programs in this country and abroad.

What are the attributes of an appropriate screening program? Basic
to the success of any chemotherapy program is the validity of the under-
lying methodology Any screening prégram, to be successful must have
certain requisite characteristics. The screening program must be suffi-
ciently quantitative so that it is capable of identifying new agents as ac-
tive. Any demonstrated acmlty should be reproducible. The screen
should be neither so sensitive that it selects too many agents as posmve
nor so insensitive that potentially useful compounds fail to meet the cri-
teria for activity. Most important, the screen should have specific rele-
vancy to the clinic. The most desirable screen is one which sclects com-
pounds that have a strong likelihood of being active in treatment for
clinical neoplasia.

Initially ifi" the Cancer Chemotherapy National Service 'Center
(CCNSC) program three animal tumor systems, namely, leukemia L1210
(L1210), sarcoma 180 (S-180), and mammary adenocarcinéma 755 (CA-
755), were employed for screening. These screening systems Had been
selected folltmmg a comprehemwe analysis ‘by ‘Gellhorni and ‘Hirscht
berg.® It this analysis, the action of 27 compounds was exammed in 74
screening systems, includitig tumor screens, biochemfical and' miicrobio:
logical assay systems, and systems involving differentiation and dcvelop-
ment. A major conclusion of the study was that the nontimor systeris
were incapable of replacing tumor ‘systemis as screen§ for antitumor
agents. Second, it was indicated that fio singlé tumor system might be ex-
pected to detect all of the active: antitumor drugs, siiggesting that it
would be desirable to examine the utihty of & spéctrutit’6f ‘tumors. Sub-
sequently, in the CCNSC program, in order to obtain'‘a broader ¥xperii
ence, some 20 animal tumor systems were employed for- routine screen-
ing.” In general, the drugs were tested against L1210 and ‘two -of the
other systems selected on an arbitrary basis. In addition, more than 100
tumor systems were retained for secondary evaluation of drugs and for
special investigations. -

Some 10 years after the initiation of the CCNSC screening ‘program,
progress in laboratory drug testing and clinical investigation had resulted
in the accumulation of a large bedy of data which permitted’ db]cctnve -
evaluation of the relationship of screenmg programs to the clinic: A ret-
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rospective analysis was therefore conducted in the Chemotherapy Pro-
gram of the NCI in 1966 to determine the predictability value of screen-
ing systems for the selection of clinically active compounds.® The
analysis showed that retrospectively the available screening systems had
a good record for signaling clinical activity. In fact, the utilization of a
limited number of screening systems, namely L1210, Walker carcinosar-
coma 256 inoculated intramuscularly (Walker 256 IM), and the Dun-
ning ascites leukemia would have predicted activity for almost all of
the compounds which at that time had been established as active against
clinical neoplasia. As the result of this analysis, primary emphasis was
placed on screening with the L1210 and Walker 256 IM systems. At pres-
ent, the Walker 256 IM system has been temporarily removed from rou-
tine screening pending the clinical evaluation of a number of com-
pounds with marked activity in this system. Additional studies are being
conducted to explore in detail the possible advantages of other test sys-
tems. For example, the P-388 leukemia system appears to be suitable and
is now being employed in addition to L1210 for the routine screening
of natural products. Its usefulness in this area was suggested by the ob-
servation that mithramycin, which has not demonstrated activity in the
L1210 system, has definite activity against P-388 leukemia. Plant products,
such as vincristine and vinblastine, and antibiotics, including actinomy-
cin D and mitomycin C, have been more active against P-388 than
against leukemia L1210 (Table 1-1), indicating the possibility that the
P-388 systen may be useful for the uncovering of crude natural prod-
ucts where the active moiety is in very low concentration.® The system
may prove to be useful for chemotherapeutic testing during the purifi-
cation process for natural products.,

The B-16 melanoma system is being evaluated for inclusion in the
screening program, following detailed analysis of its growth characteris-
tics in which it was determined that the tumor has a relatively long dou-
bling time. It is considered that slowly growing tumors of this type pos-

TABLE 1-1.=COMPARISON OF ACTIVITY RATINGS OF NATURAL
Propucrs IN LEukeMIA L1210 aANp LEUKEMIA P-388

Le P-388
NSC NAME % ILS* % I1.8*

49842 Vinblastine 40 112
67574 Vincristine 39 >185
82151 Daunomycin 58 127
26980 Mitomycin C 40 150
3053 Actinomycin D 45 >175
7365 DON 25 > 90
24559 Mithramycin 13 122
52047 Pactamycin 17 45

* % ILS = maximum per cent increase in mean survival time of
animals over controls.?
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sessing a low percentage of proliferating cells (small “growth frac-
tion”) may exhibit a different spectrum of response to drugs than the
standard screens, and have the potential for selection of new agents
which may be active against slowly growing solid tumors in man.
Leukemia L1210 has not responded to treatment with L-asparaginase.
However, leukemia 1.-5178Y is responsive and is being employed in spe-
cial studies with L-asparaginase in relation to-chemotherapeutic activity,
the origin of resistance, immunologic manifestations, and combination
chemotherapy, and for studiés of the relationship of r-asparaginase to
asparagine and other amino acids.1® 11, 12 ; ' o
The mouse plasma cell tumor LPC-1 has been employed in special
studies of test agents utilizing the partameters of both antitumor re-
sponse and the suppression of abnormalities in serum and urine proteins
as indices of chemotherapeutic activity.’3 The reticulum cell sarcoma
96132 which is sensitive to poly I:C, an interferon inducer,! has been
employed in special studies of this and related materials. =~~~
- The Lewis lung tumor appears to be useful in the chemotherapeutic
investigation of tumor cell dissemination and metastasis.!® Following
implantation in the hind leg, this tumor metastasizes differentially to the
lung where it forms micrometastases within a week. With such a system,
it is possible to investigate the influence of drugs on a solid primary tu-
mor and on the micrometastases in the lungs, as well as against advanced
lung metastases. : ) e
It is abundantly clear that additional tumor test systems, including
transplantable, viral- and carcinogen-induced, as well as spontaneous ‘tu-
mors, are worthy of continuing investigation. The development of new
and novel pertinent in vivo and in vitro test systems may, indeed, pro-
vide important support in the screening effort and in the unraveling of
specific problems in chemotherapy. ‘
Compounds may arrive on the screening scene either on an empirical
basis or as the result of various levels of reasoned approaches rahging
from serendipity through structure-activity analyses to detailed biochem-
ical rationales. In any event, appropriate quantitative screens have been
developed for testing these compounds and, as a result of the great in-
terest and effort in chemotherapy in the last 20 years, a reasonable arma-
mentarium of chemotherapeutic agents is now available with proved
therapeutic efficacy in the clinic. With these new agents, important
strides have been made in the treatment of acute lymphocytic leukemia
(ALL), Wilms’ tumor, Burkitt’s lymphoma, Hodgkin’s disease and cho-
riocarcinoma.1é
Of 39 established clinically active drugs, 28 are nonhormonal
agents. Of these 23 would have been detected as active by the leukemia
L1210 system. Two additional compounds, Myleran and dibromomanni-
tol, would have been selected by the Walker IM system. L-Asparaginase
was negative in the leukemia L1210 system and the Walker IM system
but was not tested in Dunning ascites leukemia or CA-755. It is, however,



