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support was to come from the annual national drive for
funds through its state chapters, along lines pursued by the
National Foundation and the Tuberculosis Association. ACS
also assumed the role of a lobby before Congress and the
Executive branches for greater appropriations to NCI. Both
approaches were spectacularly successful.

Creation of COG

During discussions about the creation of a revitalized and
expanded ACS, there was astute awareness that the Society
had to acquire credibility as being nationally representative
and scientifically competent. The small coterie of political,
clinical, and scientific leaders who spearheaded its devel
opment were practical, hard-headed realists. They recog
nized the dangers of real or implied conflicts of interest if
the directors of the Society reviewed research proposals as
well as authorized expenditures for cancer research. They
also felt that the problem of conflict of interest would not
be adequately solved by a review board appointed directly
by ACS.

A solution was achieved by approaching the NRC and
asking NRC to set up a research review group. NRC is the
working arm of the National Academy of Sciences (NAS),
the most prestigious, honorific, quasiofficial agency of
science in the United States. NRC, with its small staff and
its limitation to advisory functions, did not fulfill the needs
of World War II, so President Roosevelt set up OSRD (Office
of Scientific Research and Development), which mobilized
science and spearheaded the development of the atomic
bomb as well as penicillin. OSRD, however, was dismantled
after the war, showing that not all government agencies are
immortaland allowingNRC to recaptureitsleadershipin
science.Thus,thecreationofa committeetobe concerned
with cancer research, couched in the broader more basic
title of a Committee on Abnormal Growth (soon modified to
Growth), and paid for by ACS, was an attractive proposal.
In a letterto Ross G. Harrison, chairman of NRC, dated May
10, 1945, Lewis H. Weed, Chairman of the NRC Division of
Medical Sciences, proposed the membership of the com
mittee,2 and the recommendation was approved on the
same day. ACS gained an instrument that avoided conflict
of interest and provided instant prestige.

2 Original members of Committee on Growth, May 10, 1945: C. P. Rhoads,

Chairman, Memorial Hospital for Cancer and Allied Diseases, New York, N.
Y.; A. R. Dochez, Columbia University, New York, N. Y.; A. Baird Hastings,
Harvard University, Boston, Mass.; Charles B. Huggins, University of Chi
cago, Chicago, Ill.; Donald F. Jones, Connecticut Agricultural Experiment
Station, Storrs, Conn. ; C. C. Little, Roscoe B. Jackson Memorial Laboratory,
Bar Harbor, Maine; Carl R. Moore, University of Chicago, Chicago, Ill.; J. J.
Morton, University of Rochester, Rochester, N. Y.; J. B. Murphy, Rockefeller
Institute, New York, N. Y.; Eugene P. Pendergrass, University of Pennsylva
nia,Philadelphia,Pa.;FlorenceR.Sabin,Denver,Cob.; HowardC.Taylor,
Jr., BellevueHospital,NewYork,N.Y.; MerleA.Tuve,CarnegieInstitution,
Washington, D. C.; M. C. Winternitz, Yale University, New Haven, Conn.
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ABSTRACT

The events of the creation, activities, and termination of
the Committee on Growth of the National Research Council
as the advisory body on research to the American Cancer
Society, 1945 to 1956, are historical and instructive. It
remains to be demonstrated that programmed research
support is more effective than the less structured ap
proaches represented by the Committee on Growth.

Reviews of research proposals to granting agencies are

usually conducted by advisory groups selected by the
agencies. Between 1945 and 1956, however, applications
for research grants submitted to the American Cancer
Society (ACS) were reviewed by the Committee on Growth
(COG) of the National Research Council (NRC). The use of
an independent, outside group for such review represents
an alternate method of historical interest and some contem
porary relevance.

Background

The creation of COG in 1945 must be placed into the
historical framework of the post-World War II period, espe
ciallyregardingbiomedicalresearch.

World War II culminated in complete victory in a conflict
considered necessary and virtuous by the United States.
Flushed with success and an economic development of
unprecedented proportions, and realizing the leading role
of science in this success, grandiose plans were made to
enlist science, the endless frontier, in the pursuits of peace.
In the Federal Government, there was debate regarding the
establishment of a new agency devoted to science, the
National Science Foundation. Biomedical sciences, how
ever, were to be the responsibility of an expanded NIH.
There the model was the National Cancer Institute (Nd),
established in 1937 as the first categorical research insti
tute. The model was now replicated for a half-dozen other
institutes with goal-oriented missions.

The same forces of expansion toward achievement en
veloped the voluntary health agencies. The National Foun
dation for Infantile Paralysis was the sentimental leader,
doing battle against a crippler of children that included the
late President among its victims. The American Association
for the Control of Cancer was reorganized along designs
indicated by successful industrial and advertising magnates
on its board. It was renamed the American Cancer Society
(ACS), deployed nationally (although its headquarters re
mained firmly in New York City), and outlined a multimillion
dollar research plan to support cancer research. Such
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Financial summary of Grant-in-AidProgram, Committee on Growth, 1946 to 1957 from the 1ith Annual Report(1)1946-

19471947-19481948-19491949-19501950-19511951-19521952-19531953-19541954-19551955-19561956-1957T IotaEndocrinology72@206286296272270259248863283852,908Chemotherapy332682822152141932152123323293402,633Metabolism811852072452002011972052462663162,349Generalbiochemistry44931221541201171551781571962311,567Genetics9010712412193981241421521371531,341Cellularphysiology5771121471291281531531591731911,427Virology

and immunol5692831171221131061461622142621,473ogyCytochemistry5679112115110867852691291811,067Morphogenesis215697818391114117120961341,010Nutrition2165717972677164657959713Blood2548677950485045447192619Physics4354685651522637556152555General

clinicalproblems2869843735444881556660607Radiobiology2225313134324570788595548Environmental

cancer1528201539140257Annualtotal5971,4241,7461,7731,5851,5551,6691,7701,9952,2692,69119,074a

In thousands of dollars.

Committee on Growth, 1945-1956

Structureof COG

The structure and procedures of COG were quickly elab
orated by the original committee (2). The first cycle of
reviews and recommendations was completed within a
year. During the 11 years of its existence, COG had 5
chairmen , each of whom served a 2-year term : Cornelius P.
Rhoads, director of the Memorial Hospital in New York
(1945 to 1946); Milton C. Wintennitz, professor of pathology
at Yale University, (1947 to 1949); R. Keith Cannan, profes
son of biochemistry at New York University (1949 to 1951);
Arnold D. Welch, professor of pharmacology at Yale Univer
sity (1952 to 1953); and Philip P. Cohen, professor of
biochemistry at the University of Wisconsin (1954 to 1956).

Although members were appointed for terms of 5 years, 2
members of the original committee served during the entire
11 years: Charles Huggmnsand C. C. Little. Keith Cannan
became vice-chairman and then chairman of the NRC's
Division of Medical Sciences, retaining a close relationship
with COG. John M. Russell, Director of the Mankle Founda
tion, served throughout as chairman of the section on
fellowships. The full committee met two on three times per
year and concerned itself with policy. Its Executive Commit
tee, consisting of the officers and the section chairmen,
met more frequently and considered procedural matters. A
photograph of a COG meeting in 1950 is reproduced in Fig.

For the purpose of reviewing proposals, COG was divided
into 6 sections: biology, chemistry, chemotherapy, clinical
investigations, physics, and fellowships (2). All but the
section on fellowships was further divided into panels, as
shown in Fig. 2. Some 125 scientists, therefore, were
annually involved in the work, supported by a staff of 3 on 4.
Philip Owen and Hayden C. Nicholson served as Executive
Secretaries until 1950; they were succeeded by 0. Malcolm
Ray.

The section and panel structure changed slowly during
the decade of COG activities. In the final years, the sections
on the most basic sciences, chemistry and physics, were

oriented closer to biological sciences, and a new section
appeared on epidemiology. Clinical investigations were
distributed among other sections.

COGin Action

The modus operandi of COG was to announce the avail
ability of grants for cancer research, primarily by letters and
posters sent to academic institutions. There were no mdi
cations of specific research interest or invitations to apply
for designated research areas, except that the emphasis
was on fundamental clinical or nonclinical studies rather
than applications or improvements of techniques. ACS
informed COG about the level of funding that was to be
anticipated for research grants. The Executive Committee
of COG tentatively related the funds to the sections, taking
into consideration the number of grant requests that had
been received.

All the panels met at the same time, for one day once a
year, for a review of all applications. If an application was
not correctly assigned, on the panel wanted the opinion of
another panel, this was immediately arranged. The small
administrative staff precluded detailed notes of the meet
ings, so that often the reasons for decisions were not
adequately recorded. The Executive Committee coondi
nated the reviews and adjusted the fiscal allocations to be
recommended to ACS.

During 11 years, COG recommended the allocation of $19
million to some 2700 projects, for which the average sup
port was $7000. All grants were for one year and renewals
were considered on the same basis as new applications.
Approval was given to oven 90% of the renewals and to
approximately 45% of the new proposals. Somewhat over
60% of the funds requested , therefore, were recommended
for payment.

The allocations of funds in the major fields of research
are presented in Table 1. The proportion for each field
remained fairly constant oven the 11-year period . Alloca
tions for chemotherapy, genetics, nutrition, and physics

Table 1
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declined somewhat, whereas those for virology and radio
biology nose. In 1951, environmental cancer was added to
the laboratory and clinical sciences, and in the last year it
was expanded as epidemiology, with a sharp increase in
funds.

The grants were designed to assist investigators to per
form research of interest to the investigator and to his
institution. No part of the salary of the principal investigator
could be changed to the grant. The overhead allocation to
the institution was limited to 8% until 1954, when it was
raised to 15%. Grants were thus a passive response to
unsolicited requests. Dependence was placed on the free
choices of knowledgeable scientists to determine the dinec
tion and scope of the program.

COG did make some grants for the production and
distribution of isotopes, nitrogen mustards, and the devel
opment of instruments such as vibrating need electrome
tens, mass spectrometers, and IA, UV, and X-ray micro
scopes. COG's position among advisory groups to several
government agencies stimulated the Atomic Energy Com
mission and the Army to make no-cost contributions to
cancer research projects. Another activity that could be
labeled as central services was review and recommendation
for support by ACS of 26 conferences and workshops.

The fellowship requests were reviewed by mechanisms
evolved by the Markie Foundationâ€”a thorough, personal
interview approach of carefully screened candidates. The
mechanism was an effective academic cloning process.
Between 1945 and 1955, the proportion of successful M.D.
candidates in relation to Ph.D's dropped from approxi
mately 50% to 25%. COG as well as ACS expressed concern
about the trend, which was explained as being due to the
lower quality of the M.D. candidates.The concepts guiding
COGdid not allow recruitment of candidates,and there was
no mechanism by which developmental investments could
be made. The subsequent careers of many ACS fellows
recommended by COG were impressive, a predictable out
come.

COG struggled with the definition of what constitutes
cancer research. Its orientation was toward what is called
basic research, but relevance to human cancer was also a
consideration. In an analysis of grants approved between
1945 and 1954, however, 40% were deemed as without
immediate application to cancer. Thus, in effect, COG was
persuaded that there were no clear boundaries that could
define cancer research.

Productivity in research includes the measure by publi
cations. COG grants generated almost three publications
pen year pen project, with oven 75% appearing in refereed
journals. Accomplishments are harden to define, and even
the annual reports stumble in the evaluations. The fourth
annual report (1), for example, selected 5 â€œspectacularâ€•
advances during 1949 of which 2 soon perished: a blood
serum change as a diagnostic test for cancer, and a new
chemotherapeutic agent, guanazolo. Nevertheless, the an
nual reports prepared by COG for ACS were able summaries
of cancer research and did not avoid the conceptual as well
as more mundane problems that were encountered.

Eventsat NCI

NCI was establishedin 1937 and, until1945, had a

modest grant-in-aid program. Grant requests were reviewed
in closed meetings of the small National Advisory Cancer
Council (NACC). Payments were recommended to the Sun
geon General of the Public Health Service, who chaired the
meetings.

The expansion of NIH to a half-dozen categorical Insti
tutes after World Wan II was felt to require uniformity of
procedures and the separation of policy matters from tech
nical scientific review. A NIH Division of Research Grants
now receivedall grant applications and assignedthem to a
wide variety of technical review â€œstudysectionsâ€•that were
independent of the categorical Institutes. Approved grant
requests were sent to the Advisory Councils of the appro
pniate Institutes for policy considerations. Thus, as in ACS,
technical review was removed from programs, also achiev
ing some protection against conflicts of interest and pnovid
ing a widen participation of the scientific community in the
process.

Meadenetal. (3) in 1957 described the grant mechanisms
and concepts at NCI in some detail. The essay shows there
were many similarities between NCI and COG procedures.
In fact, there was a continual effort to coordinate activities,
with both executive heads attending the meetings of both
organizations. Following the termination of COG, its exec
utive secretary joined the NCI grants branch.

During a comparable period, NCI allocated about $40
million to grants, or double the figure of ACS grants
reviewed by COG. The distribution of the funds by various
scientific categories was not too dissimilar. A total of 48
individuals served as members of COG. During this same
period, 46 individuals were on NACC. COG had one woman;
NACC during the 1950's had 4 women as â€œpublicmem
bers.â€•There were 10 overlaps of membership, that is,
individuals who served on both, in 3 instances at the same
time. There was continual cross-fertilization of ideas and
proceduresbetween the 2 major sourcesof supportfor
cancer research and, conversely, ample opportunity for
monopolistic exclusions.

FromProjectto Program

By the mid-1950's, profound changes were on the way
both at ACS and NCI, with the leadership of both organiza
tions (with generous overlap) becoming convinced that the
laissez-faire approach to individual grants had to be ex
panded to more targeted, directed programs. The driving
force in both was the greatly expanded budgets. At ACS,
the 1945 research support of $1 million grew to $7 million
in 1955, and at NCI this increase was even greaten. At ACS,
the early data on smoking and lung cancer reinforced the
importance of this subject and indicated an area of effective
cancer control. Harry M. Weaver, of the National Founda
tion and the staff architect for the successful poliomyelitis
program that culminated with the killed-type vaccine (4),
was recruited byACS.Hewasto restructure ACS-supported
research along more programmatic lines.

In order to develop a consensus, ACS gathered an Ad
Hoc Research Policy Survey Committee, chained by Lowell
T. Coggeshall of the University of Chicago (5). Recommen
dations included the development of 3 additional types of
research support to complement the project grants; these
were calledprogram grants,institutionalresearchgrants,
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and contracts for research; as well as an expanded program
for fellows, scholars, and lifetime investigators, and an ad
hoc committeeon lungcancer.

The plan was accepted by the ACS Board of Directors in
1956, and an administrative machinery was approved for its
activation. It called for closer controls, integration, and
administrative backup. The new patterns were not compat
ible with the project grants being separated from the other
areas and implied the discontinuation of the ACS arrange
ment with COG. The new research review body at ACS was
named the Scientific Advisory Council with 5 subsidiary
committees. The 15-member Council, chaired by George
W. Beadle of the California Institute of Technology, in
cluded 7 individuals transferred from COG, so the interlock
ingdirectonatescontinued.

Similar changes of concept and procedure were also
taking place at NCI, stimulated by the congressional man
date to expand cancer chemotherapy research. The project
grant-in-aid was deemed not sufficient for programmatic
research. NCI opted for research under contract, which
created a new set of problems as well as resolutions.

A Farewell

What were the lessons of the COG experience? COG
demonstrated the limitations of presumably voluntary, non
directed project type of research when funds are allocated
for a goal-oriented program. Although adequate for a nela
tively small budget, COG could not undertake all of the
tasks and meet the needs of the national program visualized
by ACS in 1955. And, although ideally a dispassionate,
independent review mechanism is attractive, in effect COG
members were closely interlinked both with ACS and NCI
directorships and councils. The separation of the review
mechanism for projects from other programmatic develop
ments and from the administrative headquarters of ACS
became artificial and cumbersome.

COG did serve a purpose for the formative years of ACS,
just as the project grants served the purposes at NCI. When
programs were developed with the conceived need for
closer coordination , surveillance, and administrative and
technical services, the procedures at both institutions had
to be revised. But no matter how necessary on rational,
partingissuchsweetsorrow.

There were polite exchanges of views between NRC and
ACS, and less polite private expressions by the staff and
some members of the 2 bodies. In these discussions, Harry
Weaver and Keith Cannan were the protagonists, with the
real power brokers remaining silent, having made their
decisions. The last formal meeting of COG was held in
Williamsburg, Va., and the last event was a banquet.
Weaver again explained the reasons for the ACS decision
to return the review process to the Society, a carefully
measured, statesmanlike summation. But he wound up with
a story about a professor, who, during his wife's absence,
picked up a sick frog which, following resuscitation, turned
into a beautiful princess. The wife came home unexpectedly
to find the beautiful princess sitting on the sofa, sipping a
drink. The wife demanded an explanation. The husband
thereupon nervously described the events. And his wife
believed him. â€œAfterall,â€•said Weaver, â€œthisis a fairy tale.â€•

Twenty Years Later

At the end of World War II, America decided to enlarge its
forces against cancer. The weapon was science; its instru
ments were both governmental, the NCI, and public, the
ACS. The strategy was: engage the scientists; the tactics:
help them with money; the operational plan: examine their
proposals and reward the chosen ones with grants; the
decision-making process: juries of scientific peers.

The scenario lasted a decade. Administrative and organi
zation leaders became impatient with the pace and the
untidy events of a laissez-faire system. Directed, program
matic, goal-oriented, planned approaches sounded attrac
tive. Programs also were easy to diagram on charts and to
explain to Congress, to boards of directors, and to the
public. Many scientists disagreed, although there was no
simple, two-sided confrontation between scientists and
administrators, especially since some of the former wore
the vestments of the latter.

The research deployment occurred in universities, and
the grant recipients were teachers as well as investigators.
As their time became increasingly occupied with research,
supported by money from outside their institution, strains
and stresses in the relationships were inevitable. Adminis
trationsâ€”and the facultiesâ€”of universities had to account
for their staff, time, and resources, as both were increas
ingly applied to objectives set up by forces and decisions
outside of the institutions. Overhead grew to cover ex
penses and to replacethe resources.No longerwas the
grant relationship a conditioned gift to be received grate
fully, but an obligation that changed the focus of the
teaching institutions. Relationships became more formal,
accounting methods more stringent, and the role of admin
istration more compelling. Acceptance of the principles of
public accounting demanded more detailed and frequent
reports. Accounting, of course, applied to requests for
future funds as well as to expenditures already made. That
required more planning.
Ithas been saidthatscientistsare againstplanning;

indeed, that even the word â€œplanningâ€•evokes brainstem
rage. This is not so. Every scientist plans and has to plan,
not only his own research but the wherewithal that enables
him to carry it out. What scientists object to is plans made
for them, whether by managers or by otherbona fide
scientists. For true research, an exploration into the Un
known, detailed plans are a contradiction. For development
and application of achieved results, plans become essen
tial.

The research grant-in-aid of the decade 1945 to 1955, as
it existed in the United States, reflected 2 limitations of our
system. The first was the academic setting in which most
cancer research was performed; there was a shortage of
specialized research institutions along the models of the

Rockefeller Institute or the NIH. The other limitation was the
short-term nature of the support, usually renewable for a
few years. The development of an independent career
cancer research cadre was thus also restricted.
Insteadof addressingthe key issuesof researchman

power and of institutions in which to house them, the
cancer granting agencies (NCI and ACS) approached the
problems by tinkering with the mechanics of the grant
system and by bringing it under closer control by its
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There are no convincing data available to conclude that
plans, programs, reviews, administrative niceties, and tidy
ledger books stimulate biomedical discoveries more suc
cessfully than do less structured proposals from interested,
qualified scientists. Research people, the productive seg
ments of the scientific society, should be allowed to imag
me, to plan, and to work, in reasonably secure positions
and reasonably equipped facilities. They should be pro
tected against too many reviews, too many reports, too
many questions by accountants. Too much power oven
decisions must be kept from any one individual or group,
administrator or scientist alike. Orientation toward scien
tists does not avoid accountability, the economic problems
of our inflationary economy, or the complexity of the
scientific problems presented by cancer. Adjustments in
paper and accounting mechanics as solutions, however,
are trivial on the scale of the real. This was true in 1956,
and it remains true today.
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managers. At NCI, this was achieved by bringing in the
DefenseDepartmentexperts on contracts for the mandated
cancer chemotherapy program . Contracts promised more
intimate surveillance and controls and faster, more expedi
tious decisions and actions, and they circumvented the
semi-independent grant review bodies that were not in
phase with the program. Contracts also allowed commer
cial outfits, which were excluded by administrative regula
tions from receiving grants, to participate.

At ACS, a whole smorgasbord of new techniques was
formalizedâ€”institutional grants and program grants, as
well as contracts. The contract category did not come into
full bloom at ACS because the central staff was too small to
exercise the necessary controls.

Neither NCI nor ACS launched the creation of specialized
research institutions for cancer, but they remained carefully
within the existent academic frameworks. Cancer centers
had to wait for another period of ovena decade, and even
then they were placed within academic settings and under
written as short-term commitments.

The matter of careers in cancer research was considered
by both NCI and ACS, as longer-term fellowships and
scholarships.ACS didestablishsome life-termprofessor
ships of oncology, subsidized by single grants for selected
individuals. NCI also had such an arrangement but was
dissuaded from it within a couple of years. During the
unhappy Nixon stewardship of the nation, even fellowships
and traineeships were threatened.

In all these ever-larger schemes, the key question some
times seemed forgotten: how to solve the cancer problem
as expeditiously as possible. As the allocations for cancer
became increasingly more visible even in national budgets,
feedback to the public became increasingly necessary:
information, detection, treatment, of and by the most recent
methods. But the problem of cancer will not be solved by
these applications of existing knowledge. It will be solved
by scientific research.
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Fig. 1. Committee on Growth, Meeting of June 14, 1950, University of Chicago, Chicago, Ill. Left to right: First row (seated at table): Charles Huggins,
University of Chicago, Vice Chairman, COG; M. C. Winternitz, Yale, Chairman, COG; H. B. Van Dyke, Columbia, COG; C. C. Little, Bar Harbor, COG; Douglas
Whitaker, Stanford, COG; A. T. Kenyon, University of Chicago, COG. Second row: E. P. Pendergrass, Pennsylvania, COG; K. C. Blanchard, Johns Hopkins,
COG; R. K. Cannan, New York University, COG; W. M. Allen, Washington University, COG; M. R. Runyon, American Cancer Society, New York; L. T.
Coggeshall, Dean, Division of Biological Sciences, University of Chicago. Third row: J. H. Teeter, American Cancer Society, New York; E. V. Jensen,
University of Chicago; A. L. Lehninger, University of Chicago; H. C. Nicholson, Executive Secretary, COG, National Research Council, Washington; 0. M.
Ray, National Research Council, Washington; H. J. Curtis, Vanderbilt, COG; R. G. Meader, National Cancer Institute, USPHS, Bethesda.
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1.

Fig. 2. Organization of Committee on Growth in
1947 (2).
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