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The development of recombinant toxins as anti-cancer agents represents an
exciting new therapeutic approach to cancer and other diseases.
Recombinant bacterial toxins, which lack the portion of the toxin molecule
that binds to cells, can be coupled to monoclonal antibodies, growth factors,
or other molecules that can target the toxin to a specific cell type . The trans-
ferrin growth factor alpha (TGFa) can effectively target and bind to cancer
cells that express the epidermal growth factor receptor (EGFR) . TGFa has
been conjugated to a portion of the Pseudomonas exotoxin molecule to form
TGF@-PE40. A clinical trial has been initiated in which TGF@-PE40 will be
administered into the urinary bladder as local therapy to patients with blad-
der cancer. Another modified toxin molecule, CD4-PE40, has been con-
structed in which the portion of the CD4 molecule that binds to the AIDS
virus has been combined with PE40 . In in vitro studies, CD4-PE40 has been
shown to be effective in killing T cells infected with HIV; and in combina-
tion with AZT, has shown an even more powerful effect than either agent
given alone . A phase I clinical trial at NIH has recently begun with
CD4-PE40 being administered intravenously to patients with AIDS.
Gene therapy is yielding promising results in the treatment of an inherited
immunodeficiency disease ; similar approaches are being developed for the
treatment of AIDS.
On September 14, 1990, the first authorized use of gene transfer to treat hu-
man disease was performed. The patient was a four year old girl with an in-
herited immunodeficiency disease caused by a deficiency of the gene that en-
codes the enzyme adenosine deaminase (ADA) . Normal functional ADA
genes were inserted into the girl's own peripheral blood T cells, expanded in
tissue culture, and the gene corrected T cells were returned intravenously to
the patient . This girl and a second patient have been treated every 5-7 weeks
and both are showing signs of enhanced immunological reactivity. The first
child has undergone extensive tests which indicate that her immune function
approaches normal levels . Similar cellular reconstitution protocols are being
developed to treat patients with AIDS in the coming year.
The oncogene bcl-2 encodes a novel type of protein that protects cells against
programmed cell death .
The phenomenon of programmed cell death is of great current interest be-
cause it has been found to be important in such diverse processes as immune
killing of tumors or virus-infected cells and elimination of self-reactive cells
during immune system development . One of the genes important in resis-
tance to programmed cell death has now been shown to be the oncogene
bcl-2. The bcl-2 protein prolongs the life of cells in which it is expressed .
Bcl-2 was discovered as the gene on chromosome 18 that is involved in a
chromosomal translocation in follicular lymphoma, the most common human
lymphoma . It has now been shown to be expressed in the mitochondria of
cells . Its exact function remains unknown, but overexpression leads to malig-
nant transformation .



Division of Cancer Treatment

	

Human Gene Therapy
In May, 1989, in attempt to "activate" TIL cells so that they become even
more effective in killing tumor cells, scientists from NCI the and National
Heart, Lung and Blood Institute began the first clinical trial in which a for-
eign gene transfected into a human cell was given to a patient. This prelimi-
nary study involved the transduction of the neomycin resistance gene (neo)
into TIL cells in order to monitor their traffic throughout the body and, thus,
help scientists better understand how these cells work in cancer therapy. This
landmark study, the first approved study to introduce foreign genes into
humans, showed that retroviral gene insertion is feasible and safe .

The first gene therapy trial designed to infuse tumor infiltrating lymphocytes
(TILS) containing the inserted human gene for tumor necrosis factor (TNF)
into patients with advanced melanoma began in January, 1991 . The TNF
gene was selected for this trial because it has shown dramatic cancer cell-kill-
ing potential in mice . In order to maximize the cancer cell-killing potential of
TNF and to minimize the anticipated toxic effects of TNF in humans, scien-
tists intend to target these transfected TILS in a tumor specific manner, thus
sparing normal cells from TNF toxicity.

This human gene therapy trial is designed to both determine the safety of ad-
ministering TNF to humans and improve TIL/IL-2 therapy. The implica-
tions of this study are far-reaching ; this new approach may eventually have
applications to the treatment of a variety of cancers as well as provide new
avenues for the treatment of a variety of disease caused by the inactivity or
lack of certain genes, i .e ., sickle cell anemia, cystic fibrosis, and alpha-l-
antitrypsinase deficiency, among others. More recently, a second gene ther-
apy trial has begun in cancer patients using gene modified tumor as a cancer
"vaccine" to immunize patients with advanced cancers against their own tu-
mors .

Clinical Drug Resistance
One of the major roadblocks for chemotherapeutic agents is the development
of clinical resistance, i.e ., the acquired ability of a neoplastic cell to become
insensitive to the effects of chemotherapeutic agents through a variety of
adaptive mechanisms . The antimetabolite class of antineoplastic agents rep-
resents one of the most commonly used group of agents for the treatment of
a variety of human tumors including the leukemias, the lymphomas, and car-
cinoma of the breast, gastrointestinal, and upper aerodigestive systems . These
agents produce their cytotoxic effects by inhibiting certain critical intracellu-
lar target enzymes . Recent studies have indicated that an important mecha-
nism by which malignant cells become insensitive to these agents is by an
acute amplification of these target enzymes . A critical mechanism in the
regulation of this acute induction appears to be the efficiency with which the
messenger RNA encoding for the enzymes is translated . The level of the tar-
get enzyme central to 5 FU therapy, thymidylate synthase, appears to be reg-
ulated by a unique autoregulatory pathway wherein the protein end product
can control the efficiency of its own translation. Recent studies have sug-
gested that the use of interferon, particularly gamma-interferon, can interdict
the acute induction of thymidylate synthase and thus render malignant cells
sensitive to the effects of the fluoropyrimidines. These observations have
been applied to the treatment of patients with advanced gastrointestinal ma-
lignancies using the combination of 5 FU, leucovorin, and alpha-interferon.
The preliminary results of these trials have been sufficiently encouraging to
prompt the testing of this regimen in the adjuvant setting for patients with
colon carcinoma.



Tumor Suppressor Genes
We have identified in human lung cancer a consistent pattern of somatic mu-
tations targeted to a limited number of tumor suppressor genes . For example,
we have found that the retinoblastoma gene (a paradigm for tumor suppres-
sor genes) is inactivated in at least 95% of all small cell lung cancer samples,
while in non-small cell lung tumors the retinoblastoma gene is inactivated in
approximately 10% of samples tested . In small cell lung we have observed in-
activation of the retinoblastoma gene resulting from large structural deletions
of DNA with absent mRNA production and by subtle point mutations result-
ing in dysfunctional protein products . Another tumor suppressor gene, the
p53 gene, is also a target for frequent somatic mutations in both small cell
lung cancer and non-small cell carcinomas . Experiments in progress have
shown that the re-introduction of the retinoblastoma gene into lung cancer
cell lines result in suppresion of tumorigenicity in nude mice assays, a finding
consistent to treat previously reported in similar experiments with
retinoblastoma tumore cell lines . Re-introduction of the p-53 gene has even
more dramatic effects with consistent suppression of cell growth in vitro. In
collaboration with the Pulmonary Branch, NHLBI, we are constructing a se-
ries of retroviral vectors containing either the retinoblastoma gene or the p53
gene to directly test tumor suppression in vivo .

Nitroxides as Protectors Against Oxidative Stress
The term "oxidative stress" has emerged to encompass a broad variety of
stresses, some which have obvious implications for health care . Many modal-
ities used in cancer treatment including x-rays, and some chemotherapy
drugs, exert their cytotoxicity via production of oxygen related free radicals
thereby imposing added burdens to normal detoxification systems . A variety
of toxic oxygen-related species including superoxide, hydrogen peroxide, and
hydroxyl radical can be produced and when left unchecked these free radical
species can undoubtedly damage cells and tissues . Free radicals and toxic ox-
ygen-related species have been implicated in ischemia/reperfusion injury and
have long been thought to be important in neutrophil-mediated toxicity of
foreign pathogens . There is obvious interest in devising additional ap-
proaches, apart from inherent intracellular detoxication systems, to protect
cells, tissues, animals, and humans against oxidative stress . We have identi-
fied a set of stable nitroxides that possess superoxide dismutase-like activity
and have the advantage of being low molecular weight, cell membrane per-
meable, metal independent, and are capable of completely protecting mam-
malian cells against cytotoxicity from superoxide generated by hypoxan-
thine/xanthine oxidase and cytotoxicity from hydrogen peroxide exposure,
although they exhibit no catalase-like activity. Further, we have recently
demonstrated that nitroxides afford protection against ionizing radiation for
both in vitro and in vivo systems . We have also shown that nitroxides protect
against radiation-induced alopecia in mammals . Since these agents can de-
toxify superoxide, hydrogen peroxide, and prevent reduction of hydrogen per-
oxide to the highly toxic hydroxyl radical, they may ultimately have applica-
tion in protection from biologic damage caused by post-ischemic reperfusion
injury associated with re-opening of arteries after heart attacks or strokes, as
well as lessening the life threatening toxic effects of exposure to elevated ox-
ygen concentration as is sometimes necessary while providing life support
during acute care . The Radiation Biology Section of the Radiation Oncology
Branch is currently conducting studies to further understand the mecha-
nism(s) of nitroxide protection with the aim of bringing appropriate com-
pounds to clinical trials .
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Dietary Mutagens
A number of chemicals known as aminoimidazoazaarenes (AIAs) have been
purified from cooked ground beef, a major protein source in the western diet.
All but one, PhIP, characterized to date, are very potent mutagens in a bac-
terial assay system known as the Ames test . PhIP is a relatively weak muta-
gen, but it is present in ten-fold greater concentrations in cooked beef than
any of the other AIAs, and is the most potent AIA in mutagenicity studies
utilizing mammalian cells rather than bacteria .

Interleukin-2 and R24.
The Clinical Research Branch has treated 23 patients with metastatic mela-
noma with high doses of IL-2 alone for three weeks followed by treatment
with escalating doses of the mouse monoclonal antibody R24 in combination
with lower doses of IL-2. Responses have been noted in 10 of the 23 valuable
patients. There appears to be no correlation between peripheral blood NK ac-
tivity and tumor regression, but responding patients had significantly more
IFNv in their sera than nonresponders . Patients continue to be treated on this
study with the addition of intralesional injection of R24 to enhance local im-
munity.

Taxol
Taxol is one of the most important new anticancer agents developed in the
last 10 to 15 years . It has demonstrated reproducible activity in women with
refractory ovarian cancer, producing either partial or complete remissions in
30-35% of the patients. Although not as far advanced, studies in women with
advanced breast cancer are at least equally promising, and there are prelimi-
nary indications of activity in some forms of lung cancer. A Cooperative Re-
search and Development Agreement (CRADA) was signed with Bristol-My-
ers Squibb, under which that company is responsible for carrying out
whatever tasks are required to obtain FDA approval for marketing and to de-
velop as rapidly as possible alternative sources of the drug, which is currently
obtained from the bark of the Pacific yew, Taxus brevifolia .

Thus far only three of the AIAs, referred to as IQ, McIQ and MelQx, have
been evaluated in long-term rodent bioassays, and all three have been found
to induce a variety of tumors including tumors of the liver and gastrointesti-
nal system . The toxic effects of this group of chemicals is thought to be
based on their metabolism to reactive forms which can react with DNA to
form complexes known as adducts . Synthesis of several reactive metabolites
of IQ have now been accomplished . Synthesis and characterization of the
major DNA-IQ adducts and examination of DNA-IQ adducts in rodents and
non-human primates is underway. The role of specific cytochrome P-450s in
the metabolic activation of IQ is being evaluated . One such adduct was syn-
thesized and shown to be formed in vitro when either of two metabolites re-
acted with DNA. Recently, several cynomolgus monkeys receiving daily oral
doses of IQ at 20 mg/kg were diagnosed with liver tumors . The tumors ap-
peared approximately 30 months following exposure to a latent period similar
to the latent period of diethylnitrosamine, the most effective liver carcinogen
ever tested in non-human primates . Studies in non-human primates on the
carcinogenic of IQ 8-melQx and PhIp are underway. Thus far, IQ has pro-
duced tumors in 50% of monkeys given a 20 mg/kg dose, with a latency of
about 3 years . The other 2 AIAs have not yet induced tumors, possible be-
cause they have not been on test for a sufficiently long period of time .



Molecular studies with p53:
The most common cancer-related genetic change known at the molecular
level is mutation in the p53 tumor suppressor gene, which is implicated in
lung, breast, colon, liver and many other cancers . These p53 mutations can
lead to loss of the normal tumor suppressor functions of p53 and to gain of
new functions as an oncogene . Recent research findings have linked environ-
mental exposure to a carcinogenic mold product known as aflatoxin B to spe-
cific alteration in codon 249 of the p53 gene . This observation provides
strong evidence for a molecular mechanism for chemical carcinogenesis . NCI
reserchers detected the mutation in in liver tumor cells of patients in Qidong,
China who had also been exposed to aflatoxin . The same mutation in codon
249 was also detected independently by a team of researchers studying liver
tumors of patients in southern Africa. Both aflatoxin exposure and viral hep-
atitis B infection are known risk factors for liver cancer and are suspected in
the 'etiology of liver cancer, in both these regions . While direct evidence that
aflatoxin induced this specific damage to the p53 gene is still needed, in mu-
tagenesis experiments, aflatoxin causes the same mutation (G to T
transversion) observed in these studies and thus strengthens the hypothesis
that aflatoxin exposure is directly involved in the etiology of these tumors .
Such observations raise the exciting prospect that mutational analysis may
uncover the molecular "fingerprints" left by other environmental carcino-
gens . Accumulating evidence indicates the the p53 mutational spectrum dif-
fers among various cancers, and analysis of these mutations is providing clues
to the etiology of diverse tumors and to the function of specific regions of
p53 .

Human Papillomaviruses and Cancer Risk
The papillomaviruses are small DNA-containing viruses which are associated
with benign warts and papillomas in a variety of higher vertebrates, including
man. There are now 60 human papillomaviruses (HPVs) which have been
identified . Approximately 18 of these have been associated with lesions of
the human genital tract, several of which have been associated with genital
warts which rarely progress to carcinoma . Others have been associated with
cervical dysplasia and other pre-neoplastic lesions which may progress to ma-
lignancy. HPVs have also been linked to human cervical carcinoma and
other anogenital carcinomas including cancer of the penis, vulvar carcinoma,
and perianal carcinoma . Recently major advances have been made in under-
standing the molecular biology of the HPVs. The viral genes which are ex-
pressed in cervical cancer tissues have been identified and shown to be at
least in part responsible for the malignant characteristics of the cells . Two vi-
ral genes, designated E6 and E7, are now recognized to be transforming
genes of the HPVs. The E7 protein has been shown to form stable complexes
with a cellular protein, the product of the retinoblastoma (RB) gene . The RB
gene is missing or inactivated in a variety of human cancers, leading re-
searchers to believe that the RB protein normally acts to regulate cell
growth . By binding to the RB protein, E7 may alter the activity of RB,
thereby allowing cells to grow in an uncontrolled fashion . Evidence now ex-
ists that the E6 gene product also complexes with a cellular protein that, like
RB, is also involved in regulating cell growth . The identification of the viral
genes which contribute directly to the deregulated growth of the cancer cell
and the identification of the cellular protein with which they interact should
provide insight for the screening and development of antiviral agents .



Studies of Cancer in Women
NCI epidemiologists are pursuing a wide variety of analytical studies de-
signed to elucidate the relationship of exposures and host factors to cancer
outcomes specific to women. The approaches utilized in these studies have
been both retrospective and prospective in nature, with many of the studies
utilizing laboratory probes to better define exposures . Cancers unique to
women are the focus of these studies, and include malignancies of the breast,
ovary, cervix, endometrium, and vaginal/vulva.

In a large study of breast cancer in relation to oral contraceptives and other
exposures, a black-white comparison component has been added which will
assess the excess rate of breast cancer among Black women at
premenopausal ages . After two years of baseline data have been analyzed,
biological specimens will be collected and selected biochemical measure-
ments performed . Other NCI studies are evaluating radiotherapy for breast
cancer as a possible risk factor for second primary breast cancer occurring in
the contralateral breast . If such a risk exists, the dependence of risk on dose
and age at exposure will be evaluated. Individual dosimetry determinations
are being made; the record abstraction is underway.

Division of Cancer Prevention

	

Preventing Breast Cancer with Tamoxifen
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The Tamoxifen Chemoprevention Trial was implemented in the Community
Clinical Oncology Program (CCOP) network in FY 1991 . The study will test
the ability of tamoxifen, an anti-estrogen medication used in postsurgical
treatment of early stage breast cancer, to prevent the development of breast
cancer in women at increased risk of developing the disease. Based on results
from treatment clinical trials, scientists estimate that tamoxifen has the po-
tential to reduce the incidence rate of breast cancer in high-risk women by at
least 30 percent . Approximately 16,000 women at increased risk for breast
cancer due to age, family history, and personal history (i .e ., age at first birth,
age at menarche, and previous breast biopsies) will be randomized to receive
tamoxifen (20 mg/day) or placebo for an initial period of five years .

While tamoxifen acts as an anti-estrogen in breast tissue by blocking effects
of natural estrogens on the breast cells, it has estrogen-like actions at other
sites in the body than resemble the effects of estrogen replacement therapy
in psotmenopausal women. Tamoxifen lowers serum cholesterol, mainly LDL
cholesterol, and may slow bone loss associated with osteoporosis . Thus, while
the study focuses on decreasing incidence of breast cancer as the major end-
point, cardiovascular effects, alterations in bone/mineral metabolism, occur-
rence of second primary cancers, and impact on quality of life will also be as-
sessed . The total trial will last ten years .

Polyp Prevention Trial
This initiative is one of the NCI's first large trials involving dietary modifica-
tion . In this trial, diets will be modified to a low-fat, high-fiber pattern in an
effort to prevent the recurrence of adenomatous polyps of the colon . The
multi-center randomized trial involving 2,000 men and women also will inves-
tigate the relationships between dietary intervention and intermediate end-
points and between those endpoints and subsequent neoplasia .



Minorities, the Underserved, and Cancer
NCI has established major initiatives to address the cancer needs of U.S . mi-
norities, low-income groups, and other medically underserved populations
who are identified in the report of the Secretary's Task Force on Black and
Minority Health in 1983 and emphasized as part of the Healthy People Ob-
jectives for the year 2000 . Supported by recent data on cancer, program for
Black Americans, Native American (American Indians/Alaskan Natives and
Native Hawaiians) and Hispanic populations as well as low-income, inner-
city, and other medically underserved populations.
The National Black Leadership Initiative on Cancer (NBLIC) is a continu-
ing activity that was implemented by the NCI in late 1987 . The purpose of
this health education initiative is to solicit the assistance of Black Americans
who are leaders in business, civic, religious, and lay communities to develop
coalitions that promote NCI's cancer prevention and control goals and stimu-
late the involvement of the Black American community in this effort . The
NBLIC has created a network of concerned and active Black American lead-
ers throughout the country to help organize, implement, and support cancer
prevention programs at the national and local level .
The National Hispanic Leadership Initiative on Cancer (NBLIC), modeled
after the NBLIC, will address cancer control barriers including risk factors
and cancer control service utilization aspects of Hispanic communities
through the establishment of six regional offices . NBLIC will directly or in-
directly impact an estimated 16 million Hispanics (80 percent of the U.S .
Hispanic population) during the first five years. This new initiative will mobi-
lize community leaders to promote utilization of culturally sensitive cancer
prevention and control programs .
Because poverty and geographic distance from quality cancer prevention and
control services constitute a barrier to the delivery of health care for the peo-
ple of Appalachia, NCI will initiate the Appalachia Leadership Initiative on
Cancer specifically to address these regional concerns .

Science Enrichment Program
In early 1989, the Science Enrichment Program was developed as a two-year
pilot project with the goal of encouraging underrepresented minority and
underserved youth-namely, African-Americans, Hispanic-Americans, Na-
tive Americans (American Indians, Alaska Natives and Native Hawaiians),
as well as individuals from low-income backgrounds-to pursue professional
careers in science research fields . In the second year of the project, a five-
week resident program was conducted at Hood College in Frederick, Mary-
land, from June 30 to August 3, 1991 . Approximately 145 nationally selected
students participated and came from states as far away as Hawaii and
Alaska including the Territory of American Samoa. Plans are underway for
program expansion, and it is NCI's expectation that the Science Enrichment
Program will be a successful training avenue for increasing the Nation's re-
serve of future research scientists .
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Cancer Centers and Cancer Control in Minority Populations
Extramural Activities	 Through the Comprehensive Minority Biomedical Program (CMBP) Cancer

Centers Minority Enhancement Awards (MEAs), the National Cancer Insti-
tute seeks to expand minority involvement in cancer control research . MEAs
are awarded competitively as supplements to funded NCI Cancer Centers
for the purpose of facilitating the participation of minority groups in cancer
control research . By broadening the operational base of cancers, MEAs allow
expansion of center-based control efforts in prevention, early detections,
screening, pre-treatment evaluation, treatment, continuing care and rehabili-
tation, as well as stimulating the increased involvement of those primary care
providers who serve minority populations .

The American Stop Smoking Intervention Study
(ASSIST)
ASSIST represents a collaborative effort between the National Cancer Insti-
tute, the American Cancer Society, State and local health departments, and
other voluntary organizations to develop comprehensive tobacco control pro-
grams . The purpose of ASSIST is to demonstrate that the wide-spread, co
ordinated application of the best available strategies to prevent and control
tobacco use through community-based coalitions will significantly accelerate
the current downward trend in smoking and tobacco use, thereby reducing
the number and rate of tobacco-related cancers in the United States . AS-
SIST is expected to help up to 4.5 million smokers . Currently, 17 sites are
being funded.

Screening Trial for Prostate, Lung, Colorectal and Ovarian Cancers
(PLCO)
This is a 16-year randomized trial in which 37,000 men will be screened for
four years for prostate, lung, and colorectal cancers and 37,000 will be
screened for the same period of time for lung, colorectal, and ovarian can-
cers. Equal numbers of men and women will be followed with routine medi-
cal care as controls . There will be a 10-year follow-up of study subjects and
controls to determine the effects of screening for those four sites on mortal-
ity. Genetic marker studies of diagnostic biopsy specimens relating genetic
aberrations to these cancers will be conducted .

Community Clinical Oncology Program (CCOP)
The CCOP has established a network of cancer specialists, surgeons, and pri-
mary care physicians with access to cured cancer patients and their families
and other individuals at increased risk of developing cancer. The network in-
cludes physicians practicing in community settings as well as those in univer-
sity hospitals and medical schools across the country. It is through this net-
work that several large-scale chemoprevention trials are being implemented
to study the effectiveness of various agents to prevent cancer. The Tamoxifen
Chemoprevention Trial was implemented in the CCOP clinical trials network
in FY 1991 .



The Minority Health Professional Training Initiative (MHPTI)
The overall intent of the first phase of the MHPTI is to provide a range of
career development mechanisms for clinicians and cancer researchers, pri-
marily at minority health professional institutions interested in increasing or
enhancing their programs in oncology. The first phase of this Initiative began
in 1991 with the award of four grants following from the publication of three
NCI Requests for Applications (RFAs)--the Minority Oncology Leadership
Award (K07), the Clinical Investigator Award for Research on Special Popu-
lations (K08) and the Minority School Faculty Development Award (K14)-
each describing a specific modification of the NIH Clinical Investigator
Award. The second phase of MHPTI will focus on institutional enhancement
at those schools that have traditionally made the major contribution to the
production of minority health professionals .

Research Supplementsfor Underrepresented Minorities
Through the NIH-wide supplemental program entitled "Initiatives for
Underrepresent Minorities in Biomedical Research," CMBP has considerably
expanded its support to minority individuals who are pursuing careers in the
biomedical research sciences . This program, which began as an extension of
of the NCI Minority Investigator Supplement Program, now includes supple-
ments for Minority High School Students, Minority Undergraduate Stu-
dents,'Minority Graduate research Assistants and Minority Individuals in
Postdoctoral Training . While this mechanism provides support indirectly to
minority scientists and students by way of investigators, the ultimate intent
of these awards is to influence a greater number of minority individuals to
develop their research capabilities and pursue independent careers as cancer
research investigators .

Cofunding
For the purpose of encouraging undergraduate and graduate students to pur-
sue training related to cancer research, CMBP co-funds, with the Minority
Access to Research Careers (MARC) Program of NIGMS, Pre-doctoral Fel-
lowships to minority students and Honors Undergraduate Training Grants to
minority institutions . Similarly, through co-funding with the Minority Bio-
medical Research Support program, NCI provides support for specific can-
cer-related projects at participating minority institutions .

Other NCI Training Opportunities
The Summer Training Supplement is an extension of the Minority Access to
Research Careers (MARC) program and provides increased training oppor-
tunities for MARC scholars by way of short-term intramural laboratory
training at the NCI .

Supportfor Meeting Attendance
CMBP continues to encourage participation of minority students and re-
searchers in annual professional scientific meetings by providing travel sup-
port to such organizations as the American Association for Cancer Research
and the Electron Microscope Society of America .



Cancer Information Dissemination
As the result of a joint venture initiated with the NCI Office of Cancer
Communications, the Comprehensive Minority Biomedical Program cur-
rently supports contracts that enable implementation of model strategies for
the dissemination of cancer information to the Black populations by utilizing
minority academic institutions, in particular the Historically Black Colleges
and Universities .

Office of the Director

	

Health Communication Internship/Fellowship Program
To increase the number of persons trained in cancer communications, this
program provides a variety of training experiences for graduate-level students
in health communications . Fellows are located in various parts of the Office
of Cancer Communications and the International Cancer Information Cen-
ter, where they work with staff members on health education projects or sci-
ence writing .

Cancer Biology
Cellular oncogenes have been recognized as critical factors in the develop-
ment of tumors in animals and man. Oncogenes act by disturbing or interfer-
ing with normal growth controls . An example of such interaction is the re-
cently discovered relationship between trk and nerve growth factor (NGF).
The trk oncogene was isolated from a primary human colon cancer in 1985 .
The trk protein product is a cellular receptor which is expressed in a special-
ized subset of sensory neurons. The nerve growth factor is the ligand that at-
taches to this receptor. NGF has stood at the center of neurobiology research
for over four decades . Recently, an entire family of trk-like genes has been
identified, all of which encode receptors that bind to nerve growth factors
like NGF The presence of the trk receptor is crucial to nerve cell function .
Expression of large quantities of trk proteins accelerates nerve cell develop-
ment and stimulates nerve cell differiation and survival by affecting the trk
receptor.

International Cancer

	

To increase the dissemination of critical cancer information to physicians and
Information Center

	

health professionals involved in cancer care, the International Cancer In-
formation Center (ICIC) developed CancerFax, a service enabling NCI to
send current data on cancer treatment to anyone with a Fax machine.
CancerFax provides treatment guidelines directly from NCI's comprehensive
and current source of cancer treatment information, the PDQ (Physician
Data Query) database .
The ICIC is also involved in a CRADA (Cooperative Research and Develop-
ment Agreement) with private industry to develop an Integrated Onocolgy
Workstation . The Oncology Workstation is a personal computer workstation
for the practicing physician which allows for management of medical records
in patient care and provides easy access to information resources such as
PDQ and CANCERLIT to support medical decision making and clinical tri-
als management. The CRADA is the mechanism for linking the required
sources to build and market the workstation among community-based practis-
ing oncologists .



Prevention Highlights :
Meeting the Year 2000 Objectives

Key Dates:

Cancer Network

Prevention Trials

" 1970-1979-Basic research contributed new knowledge of cancer process
including the finding that cancer is multi-staged and that there are at least
two distinct stages-initiation and promotion .

" 1980-Establishment of a new division, forerunner of the Division of Can-
cer Prevention and Control .

" 1981-1982-NCI developed new strategy that focused on cancer preven-
tion and applied research .

" 1983-Year 2000 Goal was established which is based on prevention, early
detection, and widespread application of the latest treatment results .

In 1991, NCI's Cancer Network included the following :

" Cancer Information Service (CIS)-a national toll-free telephone service
that provides immediate answers to cancer-related questions from cancer
patients, families, the public, and health professionals .

" Cancer Centers-a program of cancer research centers across the country
which significantly contributes to progress in basic research, clinical stud-
ies, education, and cancer prevention and control .

Community Clinical Oncology Program (CCOP)-a program involving
community physicians in clinical trials research on cancer treatment, pre-
vention and control .

" Physicians Data Query (PDQ)-an on-line computer system that provides
state-of-the-art information on cancer detection, diagnosis and treatment .

" Cooperative Group Outreach Program (CGOP)-designed to increase
patient enrollment in clinical trials and to upgrade the skills of community
physicians and other health professionals.

" Minority Recruitment Network Office--established to develop, implement,
and evaluate systematic recruitment of minority students to participate in
NCI biomedical training and postgraduate fellowship programs .

Cancer Control Research Networks--established to attract and stimulate
the research interest of investigators sensitive to the cancer prevention and
control needs of special populations . Networks have been established for
African Americans, American Indians and Alaska Natives, Hispanics, and
Native Hawaiians .

The first generation of candidate chemopreventive agents has progressed to
clinical efficacy trials . They include the retinoids (nine studies), beta-caro-
tene (seven studies) and calcium compounds (three studies) . In addition, a
second generation of six promising new compounds are in Phase I trials.
These are piroxicam, ibuprofen, oltipraz (a dithiolthione)
difiuormethylornithine, glycyrrhetinic acid, and N-acetylcysteine .

A randomized chemoprevention trial has been implemented of the
antiestrogen tamoxifen in women at high risk for developing breast cancer.

" A colon polyp prevention trial has begun, with the major objective of
determining whether a low-fat, high-fiber diet will decrease the recurrence
rate of large bowel adenomous polyps, believed to be precursors for
neoplasia.



" A 3-year pilot study has been initiated to develop and evaluate strategies
for recruiting minorities and low-income women into an intervention trial
and for changing their usual dietary pattern to a low-fat pattern designed
to reduce total fat intake to 20% of calories and to increase the intake of
fruits, vegetables, and grain products . In addition, the pilot study will as-
sess trial costs and effect of a low-fat eating pattern on physiological out-
comes such as blood lipids, steroid hormones and potential biological mark
ers for dietary adherence. This pilot study has been designed as a
component of the National Institutes of Health Women's Health Intitative .

" The National Institute on Aging is collaborating with NCI's Surveillance
Program on a pilot project to develop a research protocol that investigates
the effects of old age on early diagnosis and treatment of elderly cancer
patients .

NCI, the Centers for Disease Control, and the Food and Drug Administra-
tion are cooperating in the development and implementation of a National
Strategic Plan for Early Detection and Control of Breast and Cervical
Cancer.

" The Director, Division of Cancer Etiology (DCE), represents NCI on the
National Toxicology Program Executive Committee of the National Insti-
tute of Environmental Health Sciences and on the government-wide Com-
mittee to Coordinate Environmental Health and Related Programs
(CCEHRP) .

" DCE maintains interagency agreements with the U.S . Environmental Pro-
tection Agency and the National Institute for Occupational Safety and
Health through which collaborative studies on environmental and occupa-
tional carcinogenesis are carried out.

" The Division of Cancer Prevention and Control (DCPC) maintains two in-
tra-agency agreements with the Indian Health Service to assess cancer risk
and develop cancer control programs for Native American populations .

" Senior DCPC officials represent the NCI on the Interagency Forum on
Aging-Related Statistics, a government-wide consortium that focuses on
policy issues related to the quality of national statistical data for public
health use .

" DCPC is developing the survey instrument for the 1992 National Health
Interview Survey, which will be conducted by the National Center for
Health Statistics .



" The Smoking, Tobacco and Cancer Program (STCP) is a primary means
of accelerating the downward trend in national smoking prevalence rates .
The STCP represents an Institute-wide effort involving programs of basic
and applied research, clinical and community-based intervention trials, and
demonstration projects . Since 1984, the STCP has supported more than
100 separate projects and studies examining more effective ways of inter-
vening in smoking behavior.

" To aid in the national dissemination of STCP trial results, a series of mono-
graphs are now in production. The purpose of these publications is to pro-
vide, in a single volume, detailed information on effective public health
strategies for reducing smoking and tobacco use behavior, synthesizing in-
formation derived from NCI's large portfolio of STCP trials .

" The Community Intervention Trial For Smoking Cessation (COMMIT) is
testing whether a community-based intervention protocol can be effectively
disseminated nationwide in order to meet the Year 2000 objective to re-
duce smoking prevalence . The COMMIT design involves 11 pairs of com-
munities in North America that were matched in size, demographics, and
location . The four-year intervention effort involves more than 1,000 physi-
cians, 700 dentists, 1,400 worksites, 1,000 community organizations, 250
media outlets, 400 schools, and 60 cessation service providers .

" The American Stop Smoking Intervention Study (ASSIST), funded cur-
rently in 17 sites across the Nation, is a demonstration project applying the
best available strategies to prevent and control tobacco use . ASSIST is ex-
pected to help up to 4.5 million smokers .

Research is being conducted intramurally on cellular and molecular regula-
tion relevant to nutrition and cancer. A multidisciplinary approach using
the methods and strategies of nutritional science, biochemistry, molecular
biology, and cell biology is focusing on mechanisms underlying epidemio-
logic relationships between diet and cancer.

" The Cancer Preventive Designer Food Research Project, aimed toward the
development of new experimental foods, will evaluate phytochemicals in
food and is expected to develop new food substances for testing in clinical
prevention trials.

" Supported by a grant from the NCI, the California Department of Health
in 1991 enlisted the cooperation of food industry marketers and producers
in the "Five a Day for Better Health" campaign to encourage Californians
to eat five servings of fruits and vegetables per day. Similar campaigns are
being adapted to Vermont and Louisiana. Based on the success of this ap-
proach, NCI will develop a national campaign.

" New research will use controlled feeding and metabolic studies to identify
and/or develop noninvasive, specific, and sensitive biologic indicators for
clinical monitoring of dietary modification and adherence .



" Research is underway to explore the potential of the worksite to improve a
broad set of cancer prevention and control behaviors . "Working Well" is a
large, Phase III project involving four research centers, a coordinating cen-
ter, and 120 randomized worksites . The project is designed to determine
effective worksite-based intervention methods to reduce tobacco use,
achieve cancer preventive dietary modification, increase screening preva-
lence, and reduce occupational exposures . Smaller worksite-based projects
will develop mechanisms to assist worksite managers to choose appropriate
cancer control materials and develop interactive computer-based nutrition
self-help programs .

Prescribe for Health is designed to improve the adoption and continued use
of screening tests by primary care providers . This program will work
through intermediary organizations-organizations with influence over the
routine practice of primary care medicine-such as Health Maintenance
Organizations, professional societies, medical liability insurance companies,
family practice networks, and community health centers .

Two national surveys have been designed and are being implemented . Field
work has been completed for one study that will provide information re-
garding the extent to which screening mammograms are being utilized by
Medicare beneficiaries . The second survey is designed to collect national
data on the process of the delivery of mammographic screening service,
such as pricing, nature of services offered, and clinical performance of the
mammography facilities .

During the past year, several NCI breast cancer screening grants have
completed supplements to design, implement, and evaluate one-year inter-
ventions to increase breast cancer screening rates in women 65 and older.
In addition, a fourth grant was supplemented to sponsor two forums on
breast cancer screening in older women.

A collaborative network of institutions is being established to conduct re-
search in bridging the gap between new findings in the molecular and cel-
lular biology laboratories and their testing for clinical application . A tissue
bank will provide the opportunity for cellular and molecular studies . A
goal of this project is to identify and test specific markers to assess trials
and other studies on the early detection of cancer.

NCI has responded to widespread concern about the quality assurance in
cervicovaginal cytology, particularly as it relates to the reporting system
for cervical cancer screening tests . A new system of reporting, named The
Bethesda System, was developed, replacing the Papanicolaou (PAP) classi-
fication .



The Surveillance, Epidemiology, and End Results (SEER) Program main-
tains a database on all cancer cases diagnosed since 1973 among residents
in nine regions of the country, covering approximately 10 percent of the
U.S . population . Efforts to expand the SEER Program to increase popula-
tion coverage of Hispanics and other underrepresented groups were initi-
ated in FY 1991 .

" The SEER Program serves as an effective resource for a broad range of
cancer surveillance efforts . A series of short-term special projects are being
initiated, some of which are aimed at improving our understanding of fac-
tors that influence or explain observed changes in cancer trends while vali-
dation studies are conducted to address issues of efficiency and quality in
date collection procudures .

" The NCI has provided significant scientific and administrative leadership
in developing the cancer control supplement for the 1992 National Health
Interview Survey. These data, coupled with the 1987 survey will provide
national data for assessing trends in cancer risk factors and health behavior
pertinent to cancer control .

" Analyses are underway using a database consisting of SEER data linked
with Medicare claims data to permit a better understanding of the patterns
of care and sources of costs following cancer diagnosis among Medicare
beneficiaries .

A cancer mapping program is under development to assist local health offi-
cials in better targeting cancer services in their areas .

The Data-Based Grants Program is being enhanced to provide state and lo-
cal health agencies with further funding and technical assistance to extend
data collection and analysis for application to public health approaches to
cancer prevention and control .



Year 2000 Goal and
Objectives

The National Cancer Institute has established a goal to reduce the United
States cancer mortality rate by 50 percent by the year 2000 . The ability to
meet this goal is based on the knowledge that : (1) smoking is directly respon-
sible for some 30 percent of all cancer deaths ; (2) diet and nutrition may be
related to 35 percent or more of cancer deaths; (3) screening for breast and
cervical cancer has been proven effective in reducing mortality; (4) wide-
spread application of state-of-the-art cancer treatment could reduce the mor-
tality rate for some sites as much as 25 percent ; and (5) gains in early detec-
tion, diagnosis, and treatment methodologies will continue over the next
decade, thereby contributing to an improved five-year survival rate and
reduced cancer mortality.

The following is an outline of the cancer prevention and control objectives :

Control Area

	

Brief Rationale

	

Year 2000 Objectives

Prevention/Smoking

	

The causal relationship be-

	

Reduce the percentage of adults
tween smoking and cancer

	

and youths who smoke to 15 per
has been scientifically estab-

	

cent or less .
lished .

Prevention/Diet

Early Detection and
Screening/Breast

Early Detection and
Screening/Cervical

Early Detection and
Screening/Rectum/
Colon

Early Detection and
Screening/
Melanoma

Early Detection and
Screening/Prostate

Research indicates that high-
fat and low-fiber consumption
may increase the risk for vari-
ous cancers. In 1982 NAS re-
viewed research on diet and
cancer and recommended a
reduction in fat ; more recent
studies led NCI to recommend
an increase in fiber . Research
is underway to verify the
causal relationship and to test
the impact on cancer inci-
dence.

The effectiveness of breast
cancer screening in reducing
mortality has been scientifically
established in randomized tri-
als.

The effectiveness of cervical
screening has been shown to
reduce mortality in large popu-
lations .

The effectiveness of screening
for colon and rectal cancers
with digital rectal exam, stool
blood and proctoscope is un-
der continued study. Case
control and mathematic model-
ing studies indicate mortality
reduction with regular
sigmoidoscopy examination.
Encourage routine application
of guidelines .

The effectiveness of screening
the skin has been shown in
other countries to reduce mor-
tality by 20%. Educational ef-
fort planned.

Second leading cause of can-
cer death in males. Early de-
tection trials are in planning
stages using digital rectal ex-
ams and Prostate Specific
Antigen.

Reduce average consumption of
fat from 40 percent to 30 percent
or less of total calories

Increase average consumption of
fiber from 8 to 12 grams per day
to 20 to 30 grams per day.

Increase the percentage of
women ages 40 or more who
have an annual physical breast
exam from 80% to 90% and 11%
for mammography to 80%.

Increase the percentage of
women who have a Pap smear at
least every 3 years to 86%from
75%.

Increase the percentage who
have digital rectal exams from
53% to 76%, stool blood exams
from 48% to 75% and procto-
scope from 18% to 48%.

Increase the percentage exam-
ined for early melanoma. Every
person should have skin exam-
ined annually . High-risk groups
can be identified .

All males over 60 years should be
regularly examined for early pros-
tate cancer.



Control Area

	

Brief Rationale

Early Detection and
Screening/Oral Can-
cer

Early Detection and
Screen ing/Testicular
Cancer

Treatment/Transfer
of Research Results
to Practice

Screening for early oral cancer
is economical and effective .
Can be performed by dentists
as well as physicians .

Early detection is simple . Early
treatment produces excellent
survival .

NCI review of clinical trial and
SEER data indicates that, for
certain cancer sites, mortality
in SEER Is greater than mortal
ity experienced in clinical trials .

Year 2000 Objective

High-risk group is readily identi-
fied and can be targeted .

All males over 20 years should
manually examine testes for
lumps or signs of cancer .

Increase adoption of state-of-the-
art treatment, including improved
treatment of micrometastases .



Ás part of its legislated mission, the National Cancer Institute actively sup-
ports cancer information dissemination activities . NCI works to ensure that
the public, as well as the primary-care physician, is afforded easy access to
up-to-date information regarding cancer prevention, detection and diagnosis,
and treatment measures.
The NCI devoted over $90 million in 1990 to the furtherance of its Informa-
tion Dissemination activities . This included efforts in behavior modification
studies, e.g ., smoking and breast screening, as well as activities specifically
directed towards professional and public audiences . The Physician Data
Query (PDQ) system is a database containing treatment recommendations
and summary information on all active clinical trials supported by NCI . A
directory of physicians and organizations that provide cancer care is also in-
cluded in the PDQ system .

The Cancer Information Service (CIS), known to the public as 1-800-4-
CANCER, is staffed by health professionals equipped to respond to public
inquiries regarding cancer; often the PDQ system will be consulted . Over
one-half of the callers receive a publication or other written material as a re-
sult of this service. Heightened public interest in new cancer treatment (i .e .,
gene vaccine therapy, taxol), results in a flood of calls to this toll-free num-
ber.

The CIS consists of a nationwide network of 22 regional offices, 18 of which
receive direct NCI funding. In addition to providing direct response to the
public, the field offices support NCI's major outreach activities and conduct
cancer education programs to meet specific local and regional needs .
In addition to individual mailings of pamphlets/brochures by the local net-
work offices, the NCI widely distributes bulk volumes of pamphlets/bro-
chures to hospitals, supermarkets, physician organizations, etc ., for subse-
quent distribution to the public .

Pamphlets/ Brochures Distributed

Publication Total
CIS Ordering Literature

Inquiries

	

Service Calls

	

Distributed
FY 1991

	

540,000

	

137,000

	

16,000,000

Scientific Information Dissemination

PDQ
Searches
18,500

The International Cancer Information Center (ICIC) continues to promote the
use of PDQ to the widest audiences possible. The ICIC has increased the
number of distributors and methods of access (online, CD-ROM, PDG `C' and
MUMPS) to PDQ and the NCI's literature database, CANCERLIT.
CancerFax provides access to NCI's treatment guidelines from PDQ through
the fax machine, as well as news and significant information from the NCI, like
the Clinical Announcement on Rectal Cancer which was released in March of
1991 . Staff of the ICIC provide PDQ demonstrations and presentations at
national and international medical meetings to enhance the awareness of these
scientific information services . The Journal of the National Cancer Institute,
the NCI's semi-monthly publication, has become a recognized leader and
vehicle for providing cancer news and the latest clinical and research develop-
ments to cancer professionals worldwide . In collaboration with the Office of
International Affairs, complimentary subscriptions of PDQ and CANCERLIT
on CD-ROM, as well as the Journal of the National Cancer Institute, are being
provided to institutions in Central and Eastern Europe and Latin America and
other developing nations to speed the development of national or regional
cancer control programs around the world .
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Director's Biography
Dr. Samuel Broder

Dr. Samuel Broder was named Director of the National Cancer Institute by
President Reagan on December 22, 1988 and sworn in on January 10, 1989 .
Dr. Broder is a medical oncologist whose major research interest is clinical
immunology, with special attention to the relationship between immune ab-
normalities and neoplastic diseases .

Dr. Broder's research has centered on the biology of the immune system with
emphasis on abnormal immunoregulation in cancer, and on the relationship
between cancer and immunodeficiency states . Dr . Broder and his co-workers.
identified certain types of suppressor cells which induced immune impair-
ment in some cancer patients . He and his co-workers also identified and char-
acterized neoplasms which arose from helper and suppressor cells . In addi-
tion to his cancer research, Dr. Broder and his co-workers have worked on
drug development, taking drugs rapidly from the test tube to patients, for the
treatment of AIDS and related disorders. Such drugs include AZT, ddC,
ddI, and related drugs in the dideoxynucleoside family, used alone and in
combination. His major focus there as Director has been the need to ensure
balance among the three foundation stones of the Institute : basic research,
clinical trials (in prevention and therapy), and cancer centers.

Dr. Broder obtained his undergraduate and medical degrees from the Univer-
sity of Michigan . His internship and residency were at Stanford University.
He is board certified in Internal Medicine and in Medical Oncology.
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Prior to his tenure as NCI Director, Dr. Upton served as
Dean of the School of Basic Health Sciences at the State
University of New York at Stony Brook .

Dr. Endicott served as Chief of the Cancer Chemotherapy
National Service Center, PHS, and as Associate Director,
NIH, prior to being appointed Director, NCI in July 1960 .

Dr. Heller joined PHS in 1934 and became Chief of the
Venereal Disease Division prior to his appointment as Di-
rector of NCI in 1948 .

Dr. Scheele served in various capacities during his tenure
with PHS prior to his appointment as Assistant Chief and,
subsequently, Director of NCI in July 1947 .

Dr. Roscoe Roy Spencer, M.D.

	

Dr. Spencer became NCI's first Assistant Chief and, subse-
August 1943 - July 1947

	

quently, was appointed Director of the Institute in 1943 .

Dr. Voegtlin served as Professor of Pharmacology and
Chief of the Division of Pharmacy at the Hygienic Labora-
tory prior to becoming the first Director of NCI in 1938 .
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(1) Serves as the focal point for the National Cancer Program, (2) Develops a National Cancer
Plan ; and monitors implementation of the Plan ; (3) Directs and coordinates the Institute's
programs and activities, and (4) Develops and provides policy guidance and staff direction to the
Institute's programs in areas such as program coordination, program planning, clinical care and
administrative management .
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Dr. Samuel Brooder, Director
Dr . Daniel C. Ihde, Deputy Director

Ms .
Legislative Office '_

Dorothy Tisevich
EEO Officer

- I Ms . Maxine I . Richardson

Office of Cancer Office of Office of
Administrative

Office of
Program Operations

Office of
Technology Office of Laboratory International CancerCommunications

Mr. J . Paul Van Nevel
International Affairs
Dr . Federico Welsch Management and Planning Development Animal Science Information Center

Mr. Philip D . Amoruso Ms. Iris Schneider Dr. Thomas D Mays Dr . John Donovar Ms. Susan P Hubbard

Information Administrative Planning, Evaluation Computer
Resources Services Branch and Analysis Branch CommunicationsBranch Ms . Susan Kiser Ms . Iris Schneider

~
Branch

Ms. Nancy Brun (Acting) Mr. Nicholas V Martin

Reports and Inquiries Personnel
Management Scientific Publications

Branch Branch Branch
Ms. Eleanor Neaten Ms . Marianne Wagner Ms . Julianne Chappell

Information Projects Financial L International
Branch Management Cancer Research

Dr . SharynSutton Branch Data Bank Branch
Mr. John P . Hartinger Dr . Gisele Barney

Research Contracts
- Branch

Mr John P. Campbell, Jr.

Grants
Administration

Branch
Mr. Leo F. Busche, Jr.

Management Analysis
Branch

Mr . Thomas L Kearns

Management
Information

Systems Branch
Ms. Betty A. Sullivan

Extramural Financial
Data Branch

Mr . Stephen M. Hazen



Planning and
Analysis Branch
Ms . Susan Ficker

Administrative
Management ,

Branch
Mr. Lawrence D. Wilihite

Division of Cancer Biology, Diagnosis and Centers

Dr. Alan S. Rabson, Director
Dr . Ihor J . Masnyk, Deputy Director

(1) Plans and directs the research activities of the National Cancer Institute relating to cancer
biology and diagnosis : (2) Maintains surveillance over developments in program and assesses
the national need for research in cancer biology and diagnosis, (3) Plans, directs, and
coordinates an extramural program of basic and applied research conducted at cancer centers
and through the Organ Systems Program : (4) Plans and administers an extramural program
which supports and fosters cancer research training, cancer clinical education, and cancer
research career development in order to assure the continuing existence of a national cadre of
highly qualified individuals to work in the fields of cancer research, treatment, and control : and
(5) Administers a program of support for the construction, alteration, renovation, and equipping
of extramural research facilities which house or will house cancer research and/or treatment
activities.

Board of
Scientific Counselors
Dr. Albert H. Owens, Jr .

Chairperson

amural Research
Program
Vacant

Laboratory of
Pathology

Dr Lance Liotta

Laboratory of
Molecular Biology
Dr . Ira H . Pastan

Metabolism Branch
Dr . Thomas W.
Waldmann

Dermatology Branch
Dr Stephen Katz

Laboratory of
Cellular Oncology
Dr . Douglas Lowy

Experimental
Immunology
Branch

Dr . Alfred Singer

Centers, Training,
Extramural Research and Resources Int

Program Program
Dr Faye Austin Dr . Brian Kimes

Cancer Diagnosis Cancer Centers Laboratory of
Branch Branch Biochemistry

Dr . Sheila Taube Or Margaret Holmes Dr . Claude Klee

Laboratory of
Cancer Biology Organ Systems Mathematical

Branch Coordinating Branch Biology
Dr. Colette Freeman Dr . Andrew Chiarodo Or Jacob Maizel

Cancer Immunology Cancer Training
Laboratory of Tumor

Branch Branch Immunology and
Dr .John Sogn

(Acting) Dr . Vincent Cairoli Biology
Dr . Jeffrey Schlom

Research Facilities Laboratory of
Branch Immunobiology

Mr . Kenneth Brow Dr . Berton Zbar

Laboratory of
Cell Biology

Dr . Michael Gottesman

Laboratory of
Genetics

Dr . Michael Potter



Administrative
Management and
Planning Branch

Mr . Lawrence J . Ray

Clinical Oncology
Program

Dr . Gregory A. Curt

Medicine Branch
Dr . Robert Wittes

Pediatric Branch
Dr. Philip A. Pizzo

NCI-Navy Medical
Oncology Branch
Dr. Bruce Johnson

(Acting)

Radiation Oncology
Branch

Dr. Eli J . Glatstein

Surgery Branch
l, Dr . Steven A. Rosenberg

Clinical
Pharmacology

Branch
Dr . Charles E . Myers

Division of Cancer Treatment

Dr. Bruce Chabner, Director
Dr . Dwight Kaufman, Deputy Director (Acting)

(1) Plans, directs and coordinates an integrated program of intramural and extramural prechnical
and clinical cancer treatment research as well as research conducted in cooperation with other
Federal agencies with the objective of curing or controlling cancer in man by utilizing treatment
modalities singly or in combination ; (2) Administers targeted research and development
programs in areas of drug development, biological response modifiers and radiotherapy
development; and (3) Serves as the national focal point for information and data an experimental
and clinical studies related to cancer treatment and for the distribution of such information to
appropriate scientists and physicians .

Radiation Research
Program

Dr . Eli J . Glatstein
(Acting)

Radiotherapy
Development Branch
Dr . Francis J . Mahoney

(acting)

Diagnostic Imaging
Research Branch
Dr . Faina Shtern

'

Laboratory of
Biological Chemistry
Dr . Edward Sausville

Drug Synthesis and
Chemistry Branch

Dr . Ven L . Narayanan

Biological
Testing Branch

Dr. Joseph G . Mayo

Pharmacology
Branch

Dr. Daniel S. Zaharko

Board of
Scientific Counselors

Chairperson
Dr . John E . Niederhuber

t
Í

Developmental
Therapeutics Program
Dr . Michael R . Grever

(Acting)

Laboratory of
Molecular

Pharmacology
Dr. Kurt W. Kohn

Laboratory of
Medicinal Chemistry

Dr . John S. Driscoll

Natural Products
Branch

Dr . Gordon M Cragg

Toxicology Branch
Dr . Joseph Tomaszewski

Information
Technology

Branch
Dr . Kenneth Paull

Grants & Contracts
Operations Branch

Dr . J.A.R . Mead

Laboratory of Drug
Discovery Research
and Development

Dr. Michael R Boyd

Pharmaceutical
Resources Branch
Dr . Louis Malspeis

(Acting)

Antiviral Evaluations
Branch

Dr. John P . Bader

Biological Response
Modifiers Program

Dr . Dan Longo

Cancer Therapy
Evaluation Program

Dr . Michael A Friedman

Laboratory of
Molecular Investigational

Immunoregulation Drug Branch

Dr. Joost J . Oppenheim Dr . Michael J . Hawkins

Biological Resources I Clinical Investigations',
Branch Branch

Dr . Stephen P. Dr. Richard S .
Creekmore Ungerleider

Laboratory of
Experimental Biometrics Research

Immunology Branch

Dr . John R . Ortaldo Dr . Richard M Simon

Clinical
Research Branch Regulatory

Dr . Dan Longo Affairs Branch

(Acting)
Dr . Dale Shoemaker

Laboratory of
Biochemical
Physiology

Dr. Hsiang Fu Kung



Administrative
Management

Branch
Mr . Mark F. Kochevar

(1) Plans and directs a national program of basic research including laboratory, field epidemiologlc and
biometric research on the causeand natural history of cancer and means for preventing cancer. This program

is implemented by intramural research, research grants, cooperativeagreements, and contracts ; (2) Evaluates
mechanisms of cancer induction and promotion by chemicals, viruses and environmental agents ; (3) Serves
as the focal point for the Federal government on the synthesis of clinical, epidemiological, and experimental

data relating to cancer causation; and (4) Participates in the evaluation of, and advises the Institute Director
on, program related aspects of other basic research activities as they relate to cancer cause and prevention.

Dr. Richard H. Adamson, Director
Dr . Susan M. Sieber, Deputy Director

Division of Cancer Etiology

Board of
Scientific Counselors

Chairperson
Dr . G. Barry Pierce

j
Biological

Chemical and Physical

Carcinogenesis
Program

Dr. Edward Tabor

Carcinogenesis
Program

Dr . Richard H. Adamson
(Acting)

Epidemiology and
Biostatistics Program
Dr . Joseph Fraumeni, Jr

Laboratory of
Laboratory

Laboratory of
Cellularand of Biology

Experimental Biostatistics Branch
Molecular Biology

Dr. Joseph DiPaolo
Pathology Dr . William Blot

Dr . Stuart Aaronson Dr. Umberto Saffiotti

Laboratory of j Laboratory of Cellular) Laboratory of
Clinical

Molecular Oncology Carcinogenesis and ; Human Epidemiology Branch
Dr . Takis Papas

Tumor Promotion Carcinogenesis
Dr . Robert Miller

-

Dr . Stuart Yuspa Dr . Curtis Harris

Laboratory of Laboratory of Laboratory of
Environmental

Molecular Virology
Dr . Edward Tabor

Chemoprevention Molecular
Carcinogenesis

Epidemiology Branch

(Acting)
Dr . Michael Sporn

Or Harry Gelboin
Dr. Robert Hoover I

Laboratory of Laboratory of
Chemical and

Physical Radiation
Tumor Virus Comparative Carcinogenesis Epidemiology

Biology Carcinogenesis Branch Branch
Dr . Peter Howley Dr. Jerry Rice Dr . David Longfellow Dr. John Boice

Laboratory of Viral
Laboratory of
Experimental Radiation j Extramural Programs

Carcinogenesis Carcinogenesis
Effects Branch Branch

Dr. Stephen O'Brien Dr . Shorn Thorgeirsson
Dr. Bruce Wachhotz Dr. G. Iris Obrams

Biological
Carcinogenesis

Branch
Dr . Jack Gruber

Laboratory of
Tumor Cell Biology

Dr . Robert Gallo



Board of
Scientific Counselors

Chairperson
Dr . M. Alfred Haynes

Administrative
Management and
Planning Branch

Mr . Nicholas Climpio

Early Detection and
Community Oncology

Program
Dr . Barnett Kramer

Early Detection
Branch

Dr . Barnett Kramer
(Acting)

Community Oncology
and Rehabilitation

Branch
Dr. Leslie Ford

Biomarkers and
Prevention

Research Branch
Dr . James Mulshine

Prevention Oncology
Branch

Dr . Douglas L. Weed

Division of Cancer Prevention and Control

(1) Plans and directs the extramural program of cancer prevention and control research for the
National Cancer Institute ; (2) Plans and conducts an intramural program of laboratory, clinical,
and biometric research on cancer prevention and control ; (3) Coordinates a number of
geographically-based cancer surveillance systems and applies statistical, analytic, and other
quantitative methods to monitor, evaluate, and report on trends and the impact of cancer ; (4)
Develops and supports research training and career development in cancer prevention and
control ; and (5) Coordinates program activities with other Divisions, Institutes, or Federal and
state agencies, and establishes liaison with professional and voluntary health agencies, cancer
centers, labor organizations, cancer organizations and trade associations .

Dr . Peter Greenwald, Director
Dr . Edward J. Sondik, Deputy Director

Biometry Branch
Dr . David L . Levin

(Acting)

Cancer Prevention
Research Program
Dr . Winfred Malone

Cancer Control
Science Program
Dr Thomas J . Glynn

(Acting)

Surveillance
Program

Dr . Brenda Edwards

Cancer Prevention National Outreach Applied Research
Studies Branch Initiatives Branch Branch
Dr . Philip Taylor Dr . Frank E . Jackson Dr . Larry Kessler

(Acting)

Chemoprevention Special Populations Cancer Statistics
Branch Studies Branch Branch

Dr . Winfred Malone Dr George A . Alexander Dr . Benjamin Hankey

Public Health
Diet and Cancer Applications Computer Systems

Branch Research Branch Branch
Dr . Carolyn Clifford Dr Thomas J. Glynn Dr . Thomas Marciniak

(Acting)

Laboratory of Prevention and
Nutritional & Control Extramural

Molecular Regulation Research Branch
Dr . James M. Phang Dr. Thomas J. Glynn



(1) Administers and directs the Institute's grant and contract review and processing activities ; (2) Provides
initial technical and scientific merit review of grants and contracts for the Institute, (3) Represents the Institute
on overall NIH extramural and collaborative program policy committees, coordinates such policy within NCI,
and develops and recommends NO policies and procedures as related to the review of grants and contracts,
(4) Coordinates the Institute's review of research grant and training programs with the National Cancer
Advisory Board, (5) Coordinates the implementation of committee management policies within the Institute and
provides the Institute's staff support for the National Cancer Advisory Board, (6) Monitors and coordinates the
operation of the divisional Boards of Scientific Counselors to assure uniformity and timeliness of the concept
review of projects to be developed under contract or in response to RFAs, (7) coordinates program planning
and evaluation in the extramural area . (8) provides scientific reports and analysis to the Institute's grant and
central programs and (9) administers programs to broaden participation by minorities in cancer-related
research and training activities and to enhance the effectiveness of programs in cancer treatment and control
in reaching the minority community and other historically underserved segments of the general population .

Administrative
Management and
Planning Branch
Ms Elise Kreiss

Division of Extramural Activities

Mrs . Barbara S Bynum, Director
Dr . Marvin Kalt, Deputy Director

Dr . Vincent Oliverio, Associate Director

Comprehensive
Minority Biomedical

Program
Dr Lemuel Evans

Research Analysis and
Evaluation Branch

Mr Harry Y Canter

Contracts Review

	

Grants Review

	

Review Logistics
Branch

	

Branch

	

Branch
Dr . Wílna A. Woods

	

Dr . Robert F . Browning

	

Dr . Paulette S . Gray



Information Flow for
Program Implementation

Director's Seminar OD Staff

Director Director

Deputy Director Deputy Director

Division Directors Associate Director for Administrative Management

Selected Staff and Scientists Associate Director for Cancer Communications

Associate Director for International Affairs

Assistant Director for Program Operations and Planning

Assistant Director

Legislative Liaison

Special Assistant to the Director

Special Assistant for Minority Affairs

Director, Office of Laboratory Animal Science

Director, Office of Technology Development
Executive Committee

Associate Director of the International

Director Cancer Information Center

Deputy Director

Division Directors
Office of the Director

Associate Director for Administrative Management

Assistant Director for Program Operations
Administrative Staff

and Planning, Executive Secretary
Associate Director for Administrative
Management, Chairman

Deputy Associate Director for Administrative
Management

Administrative Officers

Chief, Research Contracts Branch

Chief, Grants Administration Branch

Administrative Officers Chief, Management Analysis Branch

Chief, Extramural Financial Data Branch
Associate Director for Administrative
Management, Chairman Chief, Personnel Management Branch

Deputy Associate Director for Administrative Chief, Financial Management Branch

Management Chief, Management Information Systems Branch

Administrative Officers EEO Officer

Selected Management Staff Legislative Liaison



Intramural Review
Process

Board of
Scientific
Counselors
BSC Approves Chairman, BSC BSC Site Visit BSC Site Site Visit Team

Site Visit Selects Site Team Reviews Visit Team Prepares Report and
Schedule Visit Chairman Material Inspects Presents it to BSC .

Prepared by and Reviews After Review and

Site Visit Division Laboratory Approval, BSC

Chairman Transmits Final

Selects Site Recommendations to

Visit Team the Division Director .

Step Step Step Step Step Step Step

1 2 3 4 5 6 7
Scheduling Team Preparation Site Visit Report and Implementation of Follow-up
and Approval Selection Site Visit for Site Visit Site Visit Recommendations Recommendations Report

NCI Divisions
Division Division Site Visit Division Division

Prepares Prepares Preparation Implements Prepares
Proposed Background by Laboratory Recommendations Report to

Site Visit Material on Contained in BSC on
Schedule Laboratory to Site Visit Actions

be Site Visited Report Taken
and
Sends to Site
Visit Team



Research Positions at
the National Cancer
Institute

The National Cancer Institute recognizes that one of the systems are used : the U.S . Civil Service System and the
most valuable resources to be drawn upon in the fight PHS Commissioned Corps . In addition, the Staff Fellow
against cancer is the wealth of scientific talent available in ship Program and the NIH Visiting Program have been
the U.S . and around the world . In an effort to attract and designed to meet special needs . Other special programs
maintain the highest quality scientific staff, two personnel are available for those who qualify.

Position Eligibility Annual Salary Mechanism of Entry

I . Civil Service

A. Civil Service (tenured) Appropriate advanced education, experience Minimum starting Office of Personnel Management ;
and knowledge needed by NCI to conduct its Ph . D .-$44,348 Contact Division Director or Labora-
programs . Physicians-$54,694 tory Chief in area of interest or the

NCI Personnel Office .

II . Special Appointment of Experts and Consultants

A. Special Appointment of Applicants shall possess outstanding experi- Salary range is equivalent Recommendation by Division Direc-
Experts and Consultants ence and ability as to justify recognition as to GS-13 and above w/ tors . Final approval rests with the
(non-tenured appointment authorities in their particular fields of activity . maximum limited to level Director, NCI .
which can be extended up V of the Executive
to 4 years) Schedule $101,300

III . Clinical Associate Program

A. Clinical Associates Appointment for 2 or 3 years with an addi- $38,500-$42,500 Apply to NIH Office of Education
tional 1-year extension for an initial 2-year Building 10 Room 1C-129
appointment. Graduate of accredited medical
or osteopathic school and completion of in-
ternship . Completion of 2 or 3 years of clinical
training beyond the M.D . degree must be a
U .S . Citizen or a permanent U .S . resident .
NOTE : Foreign M .D .s in a U.S . residency
training program are also eligible through a
Fogarty International Center appointment .

B . Medical Staff Fellows in Appointment for 2 years . Graduate of an ac- $31,000-$42,500 Apply to PRAT Program Westwood
Pharmacology (PRAT Fel- credited medical, osteopathic or graduate Building Room 919
lows). For physicians school . Completion of an internship and 2-3
committed to research years of clinical training beyond the M.D . de-
careers in pharmacological gree . Candidate must be committed to re-
sciences, or clinical phar- search careers in clinical pharmacology or the
macology . pharmacological sciences . Must be a U.S . Cit-

izen .

IV. Visiting Program (limited tenure)'

A. Visiting Fellow (maximum 3 1-3 years postdoctoral experience or training . First year salaries range Contact Division Director or Labora-
years) from $25,000-$28,000 tory Chief in area of interest .

B. Visiting Associate (1 year 3+ years postdoctoral experience or training $25,717-$48,481 Contact Division Director or Labora-
with renewals to end of with appropriate knowledge needed by NCI. tory Chief in area of interest .
project)

C. Visiting Scientist 6+ years postdoctoral experience with $37,294-$80,138 Contact Division Director or Labora-
(duration of project) appropriate specific experience and knowl- tory Chief in area of interest .

edge needed .

V. Staff Fellowships

A. Staff Fellowship Physician or other doctoral degree equivalent Staff Fellows Contact Director or Laboratory
(awarded within last 5 years) and who has Physicians Chief in area of interest or the NCI
less than 7 years of relevant research experi- $28,000-$41,486 Personnel Office,
ence . U.S . citizen or resident alien. Maximum Other Doctorates
7-year appointment. $24,000-$43,509

Senior Staff Fellows
Physicians

$32,000-$57,650
Other Doctorates

$28,000-$48,782

'Does not necessarily indicate that positions are currently available at the National Cancer Institute.
'Under most circumstances, the various visiting programs are limited to non-citizens .
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Position Eligibility Annual Salary Mechanism of Entry

VI . Civil Service Summer Employment Programs

A. Summer Clerical Program Must be 18 years of age or older (16 if high GS-1 through GS-4 . Apply to NIH on or before March 15 .
school graduate) . Noncitizens may compete Grade is based on edu-
provided they have permanent visa status cation and/or experience,
and are from countries allied with the U.S .

B. Summer Undergraduate Students majoring in biological and/or physi- GS-1 through GS-4 . Apply to NIH by March 15 .
Program cal sciences or related field, or applicants Grade is based on edu-

with appropriate experience . Noncitizens may cation and/or experience .
compete provided they have permanent visa -
status and are from countries allied with the
U .S.

C. Summer Graduate Program College graduate, graduate student planning GS-5 through GS-12. For Apply to NIH by March 15 .
to attend graduate school, faculty member or some occupations supe-
equivalent experience and/or education. Non- rior scholastic work may
citizens may compete provided they have per- qualify for a higher grade
manent visa status and are from countries al- level .
lied with the U .S .

D. Summer Employment for Educationally and economically disad- Federal minimum wage . Register with the local office of the
Needy Youth vantaged youths in their formative years State Employment service and ap-

(must have reached 16th birthday). Disabled ply to NCI.
students are not required to meet economic
criteria . Noncitizens may compete provided
they have permanent visa status and are from
countries allied with the U.S .

E. Summer Employment Pro- Participants must be Native American or of Paid by the United South Apply to USET for referral to NCI.
gram for Native Americans Native American descent and unemployed, and Eastern Tribes, Inc.
Under the Job Training under-employed, or economically disad- (USET) depending on
Partnership Act vantaged . Must reside within the states of education and experi-

Tennessee, Kentucky, or the District of Co- ence .
lumbia .
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Pos ition Eligibility Annual Salary Mechanism of Entry

VII. Special Programs

A . Guest Researcher spon- Usually a scientist, engineer or other scientifi- Established by sponsor- Contact Division Director or Labora-
sored by organization other cally trained specialist who would benefit from ing organization . tory Chief in area of interest ; also
than NIH, PHS the use of NCI facilities in furthering his/her apply to sponsoring agency, e.g .,

research . Cannot perform services for NCI. American Cancer Society, Eleanor
Roosevelt Cancer Foundation, Leu-
kemia Society of America, Inc., etc.

B . Commissioned Officer Stu- U .S . citizen . Must have completed one year of Pay and allowance of a Director, Division of Commissioned
dent Training and Extern study in a medical, dental or veterinary Junior Assistant Health Personnel
Program (COSTEP) Pro- school, or a minimum of two years of bacca- Service Officer . $1,850 Attention: COSTEP Coordinator
gram (operates year- laureate program in a health-related field such per month Room 435, Parklawn Bldg ., 5600
round) . Maximum 120 days as engineering, nursing, pharmacy, etc. May Fishers Lane, Rockville, MD . 20857.
per 12-month period . be enrolled in a master's or doctoral program

in a health-related field (designated by the As-
sistant Secretary for Health). Physical require-
ments of PHS Commissioned Corps. Plans to
return to college.

C. Fogarty International International reputation, productivity, demon- $80,000 for 1 year . Recommendation to Fogarty Center
Scholars in Residence strated ability in biomedical field . by Institute Director, any senior ten-
Program. ured member of the NIH scientific

staff, or former scholar.

D. Stay-in-School Program Economically disadvantaged students who Salary is commensurate Register with the local office of the
are attending accredited schools on a full-time with duties assigned and State Employment service and ap-
or substantially full-time basis, and are in student's education and/ ply to NCI . No deadline required for
good academic standing . (Must have reached or experience . applying . However, no new appoint-
16th birthday .) Disabled students are not re- ments are made between May 1 to
quired to meet economic criteria . August 30 .

E. The Federal Junior Fellow- Graduating high school senior in a public or GS-1 through GS-4 . Nominations are submitted directly
ship Program private school . Must have demonstrated sat- to NIH by high school principals or

isfactory academic performance with accumu- counselors .
lative G .P .A . equivalent to a ''C+" or above.
Must plan to attend or have been accepted
for admission to an accredited college or uni-
versity and need financial assistance to at-
tend school . Must be a United States citizen
or a resident of American Samoa or Swains Is-
land . May be a non-citizen if lawfully admitted
to the U.S . as a permanent resident and will
be able to meet citizenship requirements prior
to conversion and is a national of an allied
country.

VIII . Other Training Programs

A. Cancer Prevention Fellow- 1) M.D ., D.D .S ., Ph.D ., or other doctoral de- First year for an M.D . or Program Director, CPFP, Executive
ship Program (Three-year gree in a related discipline (epidemiology, D.O. Plaza South, Room T41, Bethesda,
non-tenured civil service biostatistics, and the biomedical, nutritional, $26,000-$37,000 Maryland 20892.
position) . public health or behavioral sciences); 2) U.S . for Ph .D .

citizen or resident alien eligible for citizenship $18,000-$31,000 .
within four years.

B. Biotechnology Fellow Physicians with little or no experience or train- First year Ph.D . Contact Division Director or Labora-
ing in fundamental research, but with an inter- $25,000-$31,000 tory Chief in area of interest .
est in biotechnology including its application Physicians
to prevention and new treatment and diagnos- $37,000-$41,000
tic techniques, would be eligible . Ph .D . scien-
tists with little or no experience or training in
clinically related programs but with an interest
in clinical applications of fundamental re-
search methodology related to biotechnology
would also be eligible . Typically, these candi-
dates will have less than three years post-
doctoral experience. The Biotechnology Train-
ing Program is established for United States
citizens, or resident aliens who will be eligible
for U.S . citizenship within four years .



Position

	

Eligibility

	

Annual Salary

C. Cancer Nurse Training

	

Applications will be accepted from graduates
Program

	

of NLN accredited baccalaureate nursing pro-
grams. Each candidate must submit aca-
demic transcripts demonstrating a minimum
of a "B" average in undergraduate work,
three references regarding their academic
and clinical capability, a letter describing their
interest in the program, and a Personal Quali-
fication Statement, SF-171 . The program is
also available to all new graduate applicants
to the Cancer Nursing Service; some may not
be aware of the program prior to their contact
with Clinical Center .

D. Student Research Training

	

The review and selection of candidates, as

	

Stipends are based on
Program

	

well as the day-to-day administration of the

	

education and experi-
fellowships, will be the responsibility of each

	

ence at a pay range of
Division's Administrative Office . Must be

	

$802-$1,872 per month.
bona-fide high school, college, medical
school, or graduate student. Must be 16 years
of age, must have a cumulative GPA of 2.75
or above, must be either a U .S . citizen or resi-
dent alien . The length of the training fellow-
ships may vary from 2 to 6 months, not to ex-
ceed 6 months during any one 12-month
period .

E. Special Volunteer Program

	

Volunteer service may be accepted for direct

	

N/A
patient care, clerical assignments, technical
assistance, or any other activities necessary
to carry out the authorized functions of the
NCI. Applicants must be at least 16 years of
age.

F. General Fellowship

	

M.D., Ph.D . or equivalent degrees as well as
Program

	

pre-doctoral candidates pursuing graduate
work with the aim of achieving a doctoral de-
gree . U .S . citizens, permanent residents, or
foreign citizens are eligible .

G. Cancer Epidemiology and

	

M.D.s and Ph.D .s with an interest in and an
Biostatistics Training

	

aptitude for epidemiology and/or biostatistical
Program

	

research in cancer. Ph.D . candidates in ap-
proved doctoral programs in epidemiology or
biostatistics whose research would be the
source of their dissertation . Master's level sci-
entists whose degree is in a discipline related
to epidemiology or biostatistics . Must be U.S .
citizen or resident alien who will be eligible for
U.S . citizenship within four years .

H. Intramural Research Train-

	

Appointments for 1 or 2 years with a maxi-
ing Award (IRTA)

	

mum of 3 years to candidates with physician
or other doctoral degree in the biomedical,
behavioral or related sciences and 3 or fewer
years of relevant postdoctoral research ex-
perience .

Mechanism of Entry

Stipends for the program

	

Contact the Division of Cancer
will be $2,400 per month.

	

Treatment .

Contact Division Director or Labora-
tory Chief in area of interest . Appli-
cation deadlines are March 1 for
spring/summer months and Octo-
ber 1 for fall/winter months .

Contact Division Director or Labora-
tory Chief in area of interest .

Salary is commensurate

	

Contact Division Director or Labora
with duties assigned and

	

tory Chief in area of interest .
candidate's education
and/or experience .

First year for M.D .

	

Contact the Administrative Office of
$26,000-$35,000 for Ph.D .

	

the Division of Cancer Etiology
$18,000-$31,000 for Mas-
ter's level $17,000-
$19,000

First year salaries range

	

Contact Division Director or Labora
from $25,000-$28,000

	

tory Chief in area of interest .
based on years of experi-
ence .





Number of Deaths for the
Five Leading Cancer Sites
by Age Group and Sex

Source : Mortality tape (1988) from National Center for Health Statistics.

Relationship of Cancer
to the Leading Causes
of Death in the United
States

Source . National Center for Health Statistics, 1988.

Under 15 15-34 35-54 55-74 75+
Male Female Male Female Male Female Male Female Male Female

Leukemia Leukemia Leukemia Breast Lung Breast Lung Lung Lung Colon &
Rectum

362 262 687 675 8,887 8,757 55,037 27,444 23,858 14,948

Brain Brain Non- Leukemia Colon & Lung Colon & Breast Prostate Breast
& CNS & CNS Hodgkin's Rectum Rectum

Lymphoma

234 200 451 413 2,340 5,209 14,379 20,333 17,303 12,403

Endocrine Endocrine Brain Brain Brain Colon & Prostate Colon & Colon & Lung
& CNS & CNS & CNS Rectum Rectum Rectum

115 88 438 313 1,360 1,932 11,339 11,745 11,062 12,392

Non- Soft Hodgkin's Cervix Non- Ovary Pancreas Ovary Pancreas Pancreas
Hodgkin's Tissue Disease Hodgkin's
Lymphoma Lymphoma

75 47 241 308 1,338 1,622 6,558 6,559 3,345 5,833

Soft Kidney & Melanoma Non- Pancreas Cervix Esophagus Pancreas Leukemia Ovary
Tissue Renal Hodgkin's

Pelvis Lymphoma

39 33 217 205 1,269 1,419 4,299 5,579 3,512 3,868

All Ages
Male Female

Lung Lung

87,962 45,169

Prostate Breast

28,980 42,169

Colon & Colon &
Rectum Rectum

27,985 28,779

Pancreas Ovary

11,722 12,213

Leukemia Pancreas

9,831 12,126

Rank Cause

Number
of

Deaths

Crude Death
Rate per
100,000

Population

Percent
of

Total
Deaths

ALL CAUSES 2,167,999 882 .0 100.0%
1 Diseases of the Heart 765,156 311 .3 35.3
2 CANCER 485,048 197 .3 22 .4
3 Cerebrovascular 150,517 61 .2 6.9
4 Accidents 97,100 39 .5 4 .5
5 Bronchitis, Emphysema & Asthma 82,853 33 .7 3 .8
6 Pneumonia & Influenza 77,662 31 .6 3 .6
7 Diabetes Mellitus 40,368 16 .4 1 .9
8 Suicide 30,407 12 .4 1 .4
9 Cirrhosis of the Liver 26,409 10 .7 1 .2
10 Nephritis & Nephrosis 22,086 9 .1 1 .0
11 Atherosclerosis 22,392 9 .0 1 .0
12 Homicide 22,032 9 .0 1 .0
13 Septicemia 20,925 8 .5 1 .0
14 Diseases of Infancy 18,220 7 .4 0 .8
15 Human Immunodeficiency Virus

Infection 16,602 6 .8 0 .8
Other & III-defined 290,222 118.1 13 .4



Estimated New Cancer
Cases and Deaths
by Sex for All Sites
1991

NOTE: The estimates of new cancer cases are offered as a rough guide and should not be regarded as definitive. Especially note that year-to-year changes may only repre-
sent improvements in the basic data. ACS six major sites appear in boldface caps.

" Carcinoma in situ andnonmelanoma skin cancers are not included in totals . Carcinoma in situ of the uterine cervix accounts for more than 50,000 new cases annually, car-
cinoma in situ of the female breast accounts for about 15,000 newcases annually, and melanoma carcinoma in situ accounts for about 5,000 new cases annually. Overall,
about 100,000 new cases of carcinoma in situ of all sites of cancer are diagnosed each year. Nonmelanoma skin cancer accounts for about 600,000 new cases annually .

tMelanoma only .

	

$Invasive cancer only .

	

§ Melanoma 6,500; other skin 2,000

INCIDENCE ESTIMATES ARE BASED ON RATES FROM NCI SEER PROGRAM 1985-87 .

Estimated New Cases Estimated Deaths
Total Male Female Total Male Female

All Sites 1,100,000" 545,000' 555,000" 514,000 272,000 242,000
Buccal Cavity & Pharynx (ORAL) 30,800 20,600 10,200 8,150 5,275 2,875

Lip 3,600 3,100 500 100 75 25
Tongue 6,200 3,900 2,300 1,850 1,200 650
Mouth 11,600 6,900 4,700 2,400 1,400 1,000
Pharynx 9,400 6,700 2,700 3,800 2,600 1,200

Digestive Organs 240,800 125,400 115,400 122,975 64,700 58,275
Esophagus 10,900 7,600 3,300 9,800 7,300 2,500
Stomach 23,800 14,500 9,300 13,400 8,100 5,300
Small Intestine 2,900 1,600 1,300 925 500 425
Large Intestine (COLON-RECTUM) 112,000 54,000 58,000 53,000 26,000 27,000
Rectum 45,500 25,000 20,500 7,500 4,000 3,500
Liver & Biliary Passages 15,000 7,800 7,200 12,100 6,300 5,800
Pancreas 28,200 13,700 14,500 25,200 12,000 13,200
Other & Unspecified Digestive 2,500 1,200 1,300 1,050 500 550

Respiratory System 178,000 114,000 64,000 148,025 95,800 52,225
Larynx 12,500 10,000 2,500 3,650 2,900 750
LUNG 161,000 101,000 60,000 143,000 92,000 51,000
Other & Unspecified Respiratory 4,500 3,000 1,500 1,375 900 475

Bone 2,000 1,100 900 1,150 550 500
Connective Tissue 5,800 3,100 2,700 3,300 1,600 1,700
SKIN 32,000t 17,000t 15,000t 8,500$ 5,400 3,100
BREAST 175,900 900 175,000 44,800 300 44,500
Genital Organs 201,000 129,300 71,700 56,125 32,625 23,500

Cervix Uteri
} (UTERUS) 13,000 - 13,000 4,500 - 4,500

Corpus, Endometrium 33,000 - 33,000 5,500 - 5,500
Ovary 20,700 - 20,700 12,500 - 12,500
Other & Unspecified Genital, Female 5,000 - 5,000 1,000 - 1,000
Prostate 122,000 122,000 - 32,000 32,000 -
Testis 6,100 6,100 - 375 375 -
Other & Unspecified Genital, Male 1,200 1,200 - 250 250 -

Urinary Organs 75,500 52,800 22,700 20,100 12,700 7,400
Bladder 50,200 37,000 13,200 9,500 6,400 3,100
Kidney & Other Urinary 25,300 15,800 9,500 10,600 6,300 4,300

Eye 1,700 900 800 300 150 150
Brain & Central Nervous System 16,700 9,000 7,700 11,500 6,200 5,300
Endocrine Glands 13,900 4,100 9,800 1,675 700 975
Thyroid 12,400 3,300 9,100 1,000 350 650
Other Endocrine 1,500 800 700 675 350 325

Leukemias 28,000 15,800 12,200 18,100 9,800 8,300
Lymphocytic Leukemia 11,700 6,800 4,900 5,200 3,000 2,200
Granulocytic Leukemia 11,600 6,300 5,300 7,600 4,000 3,600
Other & Unspecified Leukemia 4,700 2,700 2,000 5,300 2,800 2,500

Other Blood & Lymph Tissues 56,900 30,000 26,900 29,400 15,200 14,200
Hodgkin's Disease 7,400 4,200 3,200 1,600 1,000 600
Non-Hodgkin's Lymphomas 37,200 19,600 17,600 18,700 9,600 9,100
Multiple Myeloma 12,300 6,200 6,100 9,100 4,600 4,500

All Other & Unspecified Sites 41,000 T 21,000 20,000 I 40,000 21,000 I 19,000



The direct cost of cancer is derived from the figures for care of patients . It
does not include the cost of the productivity lost while individuals are away
from their work due to treatment of disability or the value of lost productiv-
ity due to premature death . Figures for the direct cost of cancer and for all
health care for 1990 are as follows :

All Costs in Millions

	

Direct Cost
All Cancers

	

$ 35,256
All Health Care

	

$585,300
Percent Relationship Of Cancer to Total

	

6%

Sources :
Brown, M.L . The National Economic Burden of Cancer : An Update . Jour-
nal of the National Cancer Institute, 1990, 82:1881-1814 .
Office of the Actuary, Health Care Financing Administration .



Average Years of Life Lost
Per Person Dying of Cancer
All Races, Both Sexes, 1988
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	5-Year Relative
48

	

Survival Rates, by Site
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Cancer Mortality Rates
Changes from 1973 to 1988
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Note :
Progress and problems :
This graph illustrates per-
cent changes in the annual
death rate for a wide range
of cancers . Cancers to the
right of the zero axis have
had increased cancer mor-
tality rates, those to the left
have had decreased mor-
tality rates . If the graph is
turned counter-clockwise
on its side, the bars point-
ing down show the major
tumors in which a signifi-
cant reduction in annual
death rate has occurred .
Progress is apparent : a re-
duction has occurred in the
annual death rates since
1973 in both common and

uncommon cancers . This

definitely shows progress in

the age group under 65, al-

beit more progress needs to

be made .



Cancer Mortality Rates
Changes from 1973 to 1988
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Note:
Progress and problems :
Comparing this chart to
that for individuals under
65, it is clear that not as
much progress is being
made in reducing cancer
death rates in older groups,
The cancer deaths to the
right of the zero axis have
risen, those to the left have
decreased . This graph
should be compared to the
accompanying graph ad-
dressing changes in mor-
tality rates for people under
age 65 . Issues such as
low-income, patterns of
medical care, and other re-
lated factors are thought to
be important considerations
in the older population .
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NOTE: The annual number of cancer deaths per 100,000 persons derived from estimates of the National Center
for Health Statistics, adjusted to the 1970 US population age distribution .

Mortality Rate per 100,000 Ratio
Cancer Site Blacks Whites Blacks/Whites
All Sites 216.1 167.9 1 .3

Males 298.1 212.7 1 .4
Females 160.1 138.3 1 .2

Esophagus 8.6 2.8 3.1
Cervix Uteri 7.1 2.7 2.7
Prostate 47 .0 22 .2 2.1
Multiple Myeloma 5.4 2.6 2.1
Larynx 2.6 1 .2 2.1
Stomach 8.8 4.5 1 .9
Oral Cavity and Pharynx 5.2 2.9 1 .8
Corpus & Uterus NOS 5.9 3.4 1 .7
Liver & Intrahep . 3.8 2.3 1 .6
Pancreas 11 .5 8.2 1 .4
Lung & Bronchus 56 .6 46 .6 1 .2

Males 98 .5 72 .5 1 .4
Females 26 .4 27 .6 1 .0

Colon and Rectum 22 .8 20 .0 1 .1
Colon 20 .0 17 .3 1 .2
Rectum 2.8 2.7 1 .0

Breast (Females) 29 .5 27 .3 1 .1
<50 years 9.2 6.0 1 .5
?50 years 92 .1 93 .2 1 .0

Thyroid 0.4 0.3 1 .0
Urinary Bladder 3.3 3.4 1 .0
Kidney & Renal Pelvis 3.0 3.4 0.9
Leukemia 5.8 6.5 0.9
Hodgkin's Disease 0.6 0.7 0.9
Ovary 6.2 7.9 0.8
Non-Hodgkin's Lymphomas 3.8 6.0 0.6
Brain & CNS 2.4 4.3 0.6
Testis 0.1 0.3 0.5
Melanoma of Skin 0.4 2.4 0.2
All Sites Except Lung 159.5 121 .3 1 .3

Males 199.5 140.1 1 .4
Females 133.7 110.7 1 .2



Cancer Incidence Rates
United States, 1984-1988

NOTE: The annual number of new cancer cases per 100,000 persons derived from NCI's SEER Program,
adjusted to the 1970 US population age distribution .

Incidence Rate per 100,000 Ratio
Cancer Site Blacks Whites Blacks/Whites
All Sites 405 .4 373 .6 1 .1

Males 522 .7 433 .1 1 .2
Females 324,9 339 .8 1 .0

Esophagus 10 .9 3 .2 3 .4
Multiple Myeloma 8 .2 3 .9 2 .1
Cervix 15 .8 7 .8 2 .0
Stomach 12 .9 7 .1 1 .8
Liver & Intrahep . 3 .9 2 .1 1 .8
Pancreas 14 .6 9 .1 1 .6
Larynx 7 .2 4 .6 1 .6
Prostate 134 .0 92 .2 1 .5
Lung and Bronchus 77 .8 56 .8 1 .4
Males 127 .8 82 .5 1 .5
Females 40 .7 37 .8 1 .1

Oral Cavity and Pharynx 14 .7 10 .8 1 .4
Kidney and Renal Pelvis 8 .5 8 .2 1 .0
Colon and Rectum 51 .0 50.6 1 .0

Colon 39.3 35 .9 1 .1
Rectum 11 .7 14 .7 0 .8

Leukemia 8 .7 10 .1 0 .9
Breast (Females) 91 .7 108 .8 0 .8
<50 years 34 .1 32 .6 1 .0
?50 years 269 .3 343 .7 0 .8

Ovary 9 .8 14 .6 0 .7
Non-Hodgkin's Lymphomas 8.6 13 .7 0 .6
Brain and Other Nervous 4 .0 6 .5 0 .6
Corpus & Uterus NOS 14 .0 22 .7 0 .6
Hodgkin's Disease 1 .8 3 .1 0 .6
Thyroid 2 .4 4 .3 0 .6
Bladder 9 .8 18 .0 0 .5
Testis 0 .7 4 .7 0 .1
Melanoma of skin 0 .7 10 .9 0 .1
All Sites except Lung 327 .6 316.9 1 .0

Males 394.9 , 350 .5 1 .1
Females 284.2 302 .0 0 .9



The Prevalence of Cancer:
Estimated Number of Persons
Diagnosed with Cancer
United States, 1991

NOTE: Based on estimates of number of persons diagnosed with cancer prepared by the Connecticut Cancer
Registry and population estimates from the National Cancer Institute; projections based on linear extrapola-
tion.

1991 Estimated Prevalence
Total Males Females

ALL SITES 7,076,000 2,731,000 4,345,000
Oral & Pharynx 206,000 129,000 77,000
Stomach 70,000 40,000 30,000
Colon/Rectal 1,236,000 573,000 663,000

Colon 877,000 391,000 486,000
Rectum 359,000 182,000 177,000

Pancreas 23,000 11,000 12,000
Larynx 137,000 109,000 28,000
Lung & Bronchus 360,000 206,000 154,000
Melanoma of Skin 365,000 173,000 192,000
Breast 1,702,000 - 1,702,000
Cervix Uteri 194,000 - 194,000
Corpus & Uterus 504,000 - 504,000
Ovary 169,000 - 169,000
Prostate Gland 542,000 542,000 -
Testis 103,000 103,000 -
Urinary Bladder 539,000 384,000 155,000
Kidney & Renal Pelvis 153,000 93,000 60,000
Brain & Nervous System 72,000 37,000 35,000
Thyroid 175,000 42,000 133,000
Hodgkin's Disease 131,000 71,000 60,000
Non-Hodgkin's Lymphomas 239,000 118,000 121,000
Leukemia 100,000 52,000 48,000





(Dollars in Thousands)

A. Actual Obligations Resulting From Appropriated Funds:
FY 1991 Appropriation $1,766,324
Sequester Order 22
Section 514(b)-travel reduction 8,972
Section 514(b)-S&E reduction 42,568
Transfer to other NIH Institutes

for Shannon Program 2,091
1,712,671

Less :
Lapse (2)

ACTUAL NCI OBLIGATIONS 1,712,669

B. Reimbursable Obligations :
Major Components-
Acquired Immune Deficiency Syndrome (AIDS) :

Office of the Director, NIH 2,254
" Construction reimbursement from NIH 1,300
" Other Reimbursements 27,027

Reimbursements 30,581

C. Total NCI Obligations: $1,743,250



Program Structure
Fiscal Year 1991

TOTAL DOLLARS
$1,712,669

Detection and
Diagnosis
Research
$117,635
(6.9%)

RESEARCH $1,446,998 (84.5%)

Cancer
Causation
$506,950
(29 .6%)

RESOURCE DEVELOPMENT $174,873 (10.2%)

CANCER PREVENTION AND CONTROL $90,798 (5 .3%)

(Dollars in Thousands)

Cancer Biology
$299,637
(17.5%)

Treatment Research
$522,776
(30.5%)

Construction*
$7,689
(0.4%)

Cancer Centers
Support
$111,927
(6.6%)

Research Manpower
Development
$55,257
(3.2%)

Cancer Prevention
and Control
$90,798
(5.3%)



	

NCI Research Programs
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Fiscal Year 1991

TOTAL RESEARCH
PROGRAM DOLLARS
$1,446,998

Preclinical Treat
Research
$254,619
(17.6%)

70

Diagnostic Research
$104,704
(7 .2%)

Immunology
$111,934
(7 .7%)

(Dollars in Thousands)

Rehabilitation Research
$3,289
(0.2%)

Carcinogenesis
(Chemical & Physical)
$192,891
(13 .3%)

Clinical Treatment
Research
$263,155
(18.2%)

Nutrition
$44,418
(3 .2%)

Tumor Biolc
- $187,703

(13 .0%)

Percent
of Total

Research Programs $1,446,998 84.5%

Resource Development. ;3 Cancer Centers Support 111,927 6.6%
1 Research Manpower

Development 55,257 3 .2
Construction* 7,689 0 .4

Cancer Prevention
and Control 90,798 5 .3

Total NCI $1,712,669 100.0%



Extramural Funds
Fiscal Year 1991

TOTAL EXTRAMURAL
$1,286,005

54

GRANTS $1,060,745

CONTRACTS $217,316

INTERAGENCY AGREEMENTS $7,944

(Dollars in Thousands)

Construction

	

Cancer Centers
Grants $110,481
$5,912 (8 .6%)
(0.5%)

	

Training Activities

	

Control Contracts
$37,284

	

$43,672
(2.9%)

	

I (3.4%)

Construction
Contracts
$1,436
(0 .1%)

Control Grants*

	

Research Contracts
$24,989

	

$86,214
(1 .9%)

	

(6.7%)

TOTAL INTRAMURAL/RMS/CONTROL

	

$426,664

	

'Includes rehabilitation

TOTAL NCI

	

$1,712,669

Resource Contracts
$84,147
(6 .5%)

SBIR
Contracts
$1,847
(0.1%)

Interagency
Agreements
$7,944
(0 .6%)



(Dollars in Thousands)

Amount Mechanism
Percent
of Total Amount Mechanism

Percent
of Total

Research Project Grants Training Program

$381,932 Traditional 22.3% 32,678 NRSA Institutional 1 .9%

190,470 Program Projects 11 .1 4,606 NRSA Individual 0 .3

29,494 FIRST Awards 1 .7 37,284 Total 2 .2

43,687 MERIT Awards 2 .6

13,962 SBIR Grants 0 .8 Research and Development Contracts

62,137 Outstanding 3 .6 170,361 Research and 9 .9
Investigator Grants Resource Contracts

37,435 RFAs 2 .2 7,943 Interagency Agreements 0 .5
32,431 Coop Agreements 1 .9 1,848 SBIR Contracts 0 .1

791,548 Total 46 .2 180,152 Total 10 .5

Cancer Centers Grants Cancer Prevention and Control

110,481 Center Core Grants 6 .5 Grants :
478 Rehabilitation -

Other Research Grants 24,420 Cancer Control 1 .5

24,898 Subtotal Grants 1 .5
3,148 Instrumentation 0 .2

Grants 43,672 Contracts 2 .5

2,726 Shannon 0 .2 16,820 Inhouse 1 .0
Awards 85,390 Total 5 .0

384 Conference Grants -

60,849 , Clinical Coop Group 3 .6 Inhouse
2,949 Small Grants 0 .2 326,160 Intramural Research 19 .0
2,477 Comp . Min . Bio . 0 .1

Supp . Prog . 83,684 Research Management 4.9
and Support

4,449 Scientific Evaluation 0 .2 409,844 Total 23 .9
3,095 Cancer Education 0 .2

Program
Construction

Research Career
Programs : 5,912 Grants 0 .3

2,573 RCDA 0 .1
68 RCA - 1,436 Contracts 0 .1

3,150 Phys . Invest . Awds . 0 .2 7,348 Total 0 .4
1,140 Preventive 0 .1

Oncology
3,325 Clin . Invest . Awds . 0 .2 Total
289 Minority Careers -

10,545 Subtotal Careers 0 .6 $1,712,669 NCI 100.0%
90,622 Total 5 .3

Total

$992,651 Research Grants 58.0%



Division Obligations

	

(Dollars in Thousands)

by Mechanism
Fiscal Year 1991

'Includes Research Management and Intramural Research
2lncludesCentralAssessmentsforGeneralExpense,ProgramEvaluationandNCIGeneralAccount(coverscostsassociatedwithtrans-NCIactivitiesliketelephones)	

00
011
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AIDS Program
DCBDC DCT DCE Task Force DCPC DEA FCRDC OD Support TOTAL NCI

Research Grants :
Research Project Grants $226,473 $245,512 $230,470 $73,177 $1,955 $777,587
SBIR Grants 2,851 8,510 1,909 691 13,961
Subtotal, Research Project Grants 229,324 254,022 232,379 73,868 1,955 791,548

Cancer Centers Grants 109,699 782 110,481

Other Research Grants :
Clinical Cooperative Groups 60,849 60,849
Cancer Education Program 3,095 3,095
Career Program 10,256 289 10,545
Instrumentation Grants 3,148 3,148
Exploratory/Developmental
Conference Grants 129 54 108 63 30 384
Small Grants 1,160 1,329 460 2,949
Shannon Awards 1,026 850 850 2,726
Minority Biomedical Support 2,477 2,477
Scientific Evaluation 4,449 4,449
Subtotal, Other Research Grants 18,814 63,082 1,418 63 7,245 90,622
Subtotal, Research Grants 357,837 317,104 233,797 73,931 9,982 992,651

NRSA Fellowships 36,887 397 37,284

Research and Development
Contracts:
R&D Contracts 4,953 62,579 35,604 498 15,270 50,053 9,348 178,305
SBIR Contracts 924 923 1,847
Subtotal, Contracts 4,953 63,503 35,604 498 16,193 50,053 9,348 180,152

Cancer Prevention and Control:
Grants

Rehabilitation Grants 478 478
Cancer Control 24,420 24,420

Subtotal, Grants 24,898 24,898

Control Contracts 43,672 43,672
Inhouse 16,820 16,820

Total, Prevention & Control 85,390 85,390

Inhouse1 55,800 88,862 65,083 2 3,085 7,516 1,225 44,301 265,874

NIH Management Fund 124,025 124,025
Construction 5,912 1,436 7,348
All Other2 19,945 19,945

Division Totals $461,389 $469,469 $334,484 $500 $178,599 $17,895 $52,714 $177,674 $19,945 $1,712,669



i

Reimbursement to NIH (Dollars in Thousands)

Management Fund
Fiscal Year 1991

TOTAL NIH SERVICES DISTRIBUTION OF
$406,910 NCI SERVICES $124,025

Standard Level User Charges (SLUC)
$4,457 (3 .6%)
Building rental including utilities
Guard services for rental buildings

Other Research Services $24,939 (20.1 %)
All Others Procurement Services

$282,885 Safety Services

(69.5%) Engineering Services
Biomedical Engineering Services
Veterinary Resources Services
Library Services

Division of Research Grants $4,712 (3 .8%)
Initial Scientific Review of Applications

" Assignment of Research Grant Applications
Among Institutes

Clinical Center $81,804 (66.0%)
Admissions and Follow-up
Anesthesiology
Diagnostic X-Ray
Nuclear Medicine
Clinical Pathology

NCI Blood Bank

Share Rehabilitation Medicine

$124,025 Pharmacy
_ Medical Records

(30.5%) Nursing Services_
" Patient Nutrition Service

Housekeeping Services
Laundry
Social Work

"

11

�=8

- Division of Computer Research
and Technology $8,113 (6 .5%)
Research & development program in which
concepts & methods of computer science
are applied to biomedical problems
(In addition, services are rendered to the
NIH community on a fee-for-service basis.)

The Management Fund provides for the financing of certain common research and administrative support activities which are required in the operations of NIH.
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CRADAs
As a result of the Federal Technology Transfer Act of 1986, government lab-
oratories are now authorized to enter into Cooperative Research and Devel-
opment Agreements (CRADAs) with private sector entities . Licensing agree-
ments are usually incorporated into the CRADA document, which addresses
patent rights attributable to research supported under the CRADA.

Royalty Income
NCI can now retain royalty income generated by the patents related to NCI-
funded research . A major portion of this royalty income is used to reward
employees of the laboratory, to further scientific exchange and for education
and training in accordance with the terms of the Act . A portion of the re-
ceipts is used to support the National Technical Information Service (NTIS),
Department of Commerce, who handles the processing and collection phases.
Support is also provided to NIH to cover their associated expenses .

Royalty Income:

	

1988/1989

	

$ 982

	

$427

	

$ 555
1989/1990 813 575 238
1990/1991 1,442 871 571
1991/1992 2,072 428 1,644

*Does not include assessments by NIH and NTIS .

History of Funding
(dollars in thousands)

Obligated
Years Funds Inventor Other

Available

	

Received* _Payments

	

- Uses





The National Cancer Institute has assumed a leading role in Acquired Immunode-
ficiency Syndrome (AIDS) research since the disease was first recognized in 1981 .
Because of the research programs and administrative mechanisms already in place,
investigators were able to rapidly apply existing methods in drug screening and ad-
vances in cancer virus research technology to the study of AIDS . Key discoveries
by NCI investigators include:

Demonstration in clinical trials that another dideoxynucleoside drug,
dideoxyinosine (ddI) has activity against HIV infection. ddI has been approved
by the FDA for use in both adults and children with AIDS who are intolerant to
or failing treatment with AZT.

0 Progress in treating children with AIDS has occurred through the rapid introduc-
tion of antiretroviral agents into clinical trials . The studies performed by the Pedi-
atric Branch contributed to the licensure of AZT for children in May of 1990 and
dideoxyinosine (ddI) in October 1991 . The latter, based solely on Pediatric
Branch Studies, occurred simultaneously with licensure for adults, a historical
event. Building on the benefits of these single agents, the Pediatric Branch is cur-
rently completing studies of combination regimens to optimize activity (e.g., AZT
plus ddI) as well as to offset toxicity (e .g ., AZT plus G-CSF and erythropoietin) .

There is evidence that HIV from patients on long-term AZT therapy which has
become resistant to AZT preserves its sensitivity to ddI and ddC. Preliminary re-
sults of combination therapy with AZT, acyclovir, ddI and ddC in patients with
AIDS or severe ARC suggest that patients feel better, have increases in their T4
cells, and have decreases in HIV p24 antigen on the regimen.

Development, testing and successful clinical trials of the drug azidothymidine
(AZT), confirming its effectiveness as an anti-retroviral agent against AIDS .

Preliminary work indicates that viral plasma levels will prove to be a valuable tool
in assessing the dosing schedule and effectiveness of treatment in both children
and adults . Quantitative viral levels may provide a therapeutic index for drug ef-
fectiveness in future trails .

Identification through the high-capacity AIDS drug screen of many new com-
pounds which are active against the AIDS virus in tissue culture experiments .
These compounds include both synthetic drugs and natural products. Several of
these are in the initial phases of development.
NCI investigators have shown that an enzyme known as topoisomerase I (topo I)
is present in HIV and that a chemical known as camptothecin inhibits this en-
zyme, at least in vitro. Topo I is an important enzyme because it is thought to
play a role in the virus' life cycle. Camptothecin is a cytotoxic natural product
obtained from plants and which has potent antitumor activity against a wide
range of experimental tumors and human colon cancer . Recently, NCI research-
ers have found that camptothecin at non-cytotoxic levels inhibits HIV infection of
human T cells in tissue culture .
The Laboratory of Biochemical Physiology (LBP) has been investigating new
anti-HIV agents from Chinese herbs. A potent, nontoxic inhibitor of HIV infec-
tion and replication has been purified from plant-derived protein . The names of
these proteins are derived from the genus of their plant source and their molecu-
lar weight in kilodaltons . For example, a 30 kilodalton protein isolated from the
seeds of the Chinese bitter melon Momoridica charantia is called MAP 30 (for
Momoridica anti-HIV protein) . Another anti-HIV protein, TAP 29, has been ob-
tained from the root of Trichosanthes kirilowi, a Chinese medicinal plant.
HIV-infected cells may release biologically active Tat, the protein product of the
tat gene, which can be taken up by cells in close proximity and induce cell prolif-
eration, viral transactivation and perhaps other toxic effects . In particular, scien-
tists have learned that the tat gene can trigger the AIDS virus to replicate at an
increased rate. Thus, manipulation of the tat gene could lead to control of the
growth of the virus .
Demonstration that, in addition to CD4 + T-lymphocytes, HIV can bind to and
infect monocytes/macrophages, which also possess CD4 receptor molecules on
their surfaces . In monocytes infected with HIV-1 and HIV-2, viral expression can
be regulated in several ways : 1) latency (provirus with no viral expression) ; 2) re-
stricted expression (intracytoplasmic viral antigens, RNA and virions but little or
no detectable virus released); and 3) continuous production .
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" Individuals infected with HIV may be asymptomatic for years before progressing
to overt AIDS . Since monocytes can be a reservoir for HIV in infected individ-
uals, their role in viral persistence and spread was studied . Latently infected
monocytoid THP-1 cells and freshly isolated adherent monocytes from asympto-
matic seropositive individuals did not show detectable viral expression until they
are co-cultured with activated T cells from HIV-negative normal donors . Cell-cell
contact is required and seems to induce factor(s) in monocytes capable of over-
coming latency. Thus, monocytes in AIDS patients can harbor latent HIV, induc-
ible by T cells, during an immune response . HIV produced by such monocytes in-
fects T cells leading to viral-induced pathology.

" Growth Hormone (GH) exerts significant thymopoietic and hematopoietic effects
when administered in vivo and promotes human T cell engraftment when human
peripheral blood lymphocytes (huPBL) are transplanted into immunodeficient
mice . GH-deficient dwarf mice present with greatly hypoplastic thymuses that
are greatly deficient in T cell progenitor cells. Treatment of these mice with GH
results in the reappearance of these progenitor cells within the thymopoietic ef-
fects in vivo and is critical for normal T cell differentiation to occur within the
murine thymus . When huPBL are transplanted into immunodeficient mice, sig-
nificantly greater engraftment of human T cells is noted in the recipients that
also received human GH. Additionally, human T cells localize within the murine
thymus after GH-treatment . Thus, human GH can be used to optimize long-term
peripheral T-cell engraftment in these human mouse chimeras and may also be
useful clinically in the treatment of T cell deficiencies . GH also exerts numerous
hematopoietic growth-promoting effects when administered in vivo . When mice
are placed on AZT and given GH, the anemia that occurs after AZT treatment is
reversed . Thus, the immunological and hematopoietic effects of GH make it an
attractive therapy for AIDS and after bone marrow transplantation.

Negative regulation of the 65+50 kD NF-kB dimer markedly decreased HIV
transcription in chronically infected monocytes. In THP-1 cells with restricted
HIV expression, there is an absence of DNA protein binding with the HIV-1 pro-
moter-enhancer associated with markedly less production of viral RNA. This ab-
sence of binding is localized to the NF-kB region of the HIV enhancer with the
65+50 kD NF-kB heterodimer being preferentially lost . Addition of purified NF-
kB protein to nuclear extracts from cells with restricted expression overcomes this
lack of binding. In addition, treatment of these nuclear extracts with sodium
deoxycholate restores their ability to form the heterodimer, suggesting the pres-
ence of an inhibitor of NF-kB activity. Both NF-kB binding complexes are needed
for optimal viral transcription . The binding of the 65+50 kD heterodimer to the
HIV-1 enhancer can be negatively regulated in monocytes, thus providing one
mechanism leading to restricted HIV gene expression .

Development of a sensitive T-helper lymphocyte assay which can detect exposure
to the AIDS virus before the individual's sera becomes positive for HIV antibod-
ies (the current standard, world-wide test used to screen blood) . This assay repre-
sents the most sensitive test for HIV exposure developed to date .
The CD4 AIDS virus receptor on the surface of human T-cells has been found to
be physically associated with a proto-oncogene known as P56 lck; the protein prod-
uct of which is a tyrosine-specific kinase . The efficacy of daily intramuscular in-
jections of recombinant CD4 in preventing progression of simian AIDS in rhesus
monkeys has been demonstrated . This protein may be useful as a therapeutic
agent for the treatment of human AIDS .

" Construction of a recombinant toxin conjugate for the treatment of AIDS, CD4-
PE40, in which the portion of the CD4 molecule that binds to the HIV virus is
joined to a bacterial toxin. A Phase I trail of CD4-PE40 has been initiated in
AIDS patients at the NIH Clinical Center.

" Determination of the first crystal structure of retroviral protease and its success-
ful use to predict the structure of the HIV protease and substrate using super-
computer methodology.

" Demonstration that prevention of a common, spontaneous retrovirus-induced im-
munosuppressive disease in rhesus monkeys (Simian Acquired Immunodeficiency
Syndrome or SAIDS) is now possible through vaccination .



Eukaryotic recombinant expression vector systems, in particular the baculovirus-
insect cell and metallothione promoter vector systems, HIV, simian immunode-
ficiency virus (SIV), and proviral molecular clones of bovine immunodeficiency
virus (BIV), are being used to engineer novel noninfectious pseudovirons . These
virus-like particles are designed to contain Gag proteins, Gag-Pol-Env, or Gag
and a combination of T- and/or B-cell reactive virus Env epitopes (e .g ., primary
neutralizing and/or fusion domains) or immunomodulators (e .g ., IL-2) .

More precise identification, by means of a multi-center study of male hemophili-
acs, of predictors for an increased risk of developing AIDS . In particular a de-
cline in CD4+ lymphocytes, the appearance of HIV antigen, and increased levels
of alpha-interferon . The decline in immunity is associated with an increase in the
infection rate of female spouses. This represents a major risk factor in the sexual
transmission of HIV
NCI epidemiologists have detected an apparent decrease in the expected inci-
dence of AIDS in the U.S . This decrease was rather an abrupt one and began in
1987 . The most plausible explanation for this finding is the impact of therapy on
preventing seriously immune compromised persons from progressing to AIDS, al-
though a marked reduction in HIV incidence between 1983 and 1985 may also
be contributing to this phenomenon . It is noteworthy that these effects were most
prominent in persons with best access to care, but were not seen in groups such as
drug abusers who have limited access to therapy.

The bovine immunodeficiency-like virus (BIV) is a unique member of the
lentivirus subfamily of retroviruses . Chronic infection in specific pathogen-free
rabbits (Oryctolagus cuniculus) has been established with a natural isolate or
progeny of an infectious molecular clone of BIV The infection results in a rapid
and sustained BIV-specific humoral response suggesting that infection is targeted
to cells of the immune system .
Identification of portions of the AIDS virus envelope that are recognized by cyto-
toxic and helper T-cells and which elicit immune responses in healthy and symp-
tomatic HIV-infected individuals .
Studies of the immune responses of HIV-positive mothers and their children re-
cently established a correlation between maternal antibodies to the HIV envelope
protein gp120 and reduced risk of HIV transmission to her offspring . Determina-
tion of the precise antigenic determinant (epitope) on the gpl20 molecule which
confers this protective effect is of extremely high priority to the development of
methods to prevent perinatal transmission to the babies of HIV-infected women.

Kaposi's sarcoma (KS) has gained importance because of the high incidence (20
to 30 percent) in patients with HIV infection and AIDS . Recently NCI research-
ers demonstrated that KS cells can be maintained in tissue culture if they are
grown in conditioned media from HTLV-1 or HTLV-2 transformed or activated
CD+4 T-cells . AIDS-KS cells release into the medium a number of cytokines
which induce the AIDS-KS derived cells to proliferate . The factors have been
shown to be biologically active growth-promoting proteins (cytokines) released by
the T cells and not products of the virus itself .
The striking production of autostimulatory and angiogenic growth factors by KS
cells suggest that these factors should be an important target for therapy. A new
inhibitor of angiogenesis Fumagillin and its synthetic analog, TNP-470, are cur-
rently under pre-clinical development, with Phase I trails projected to begin in ap
proximately one year.
Recent investigations on the development of tumors in patients with AIDS or
AIDS-related complex (ARC) on long-term HIV therapy showed that eight out
of 55 patients on long-term AZT containing regimens developed non-Hodgkin's
lymphomas. When the development of the lymphomas was plotted by the meth-
ods of Kaplan and Meier, the chance of developing a non-Hodgkin's lymphoma
was 46 percent in patients with AIDS or severe ARC who were maintained on
AZT-based therapy for three years.
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Note: The functional codes of AIDS activities were developed by PHS at the request of Dr . Mason, Deputy
Secretary of HHS . These functional categories are intended to identify AIDS research in terms of
"deliverables ."

Acquired Immunodeficiency (Dollars in Thousands)

Syndrome (AIDS)
Funding by Functional Category
Fiscal Year 1991

GPM
I . Basic Science Research
A. Biomedical Research

1 . HIV and HIV genome $ 29,993
2 . Immunology 8,774
3 . Blood/Blood products 358
5. Animal models & related studies 6,362

Subtotal, Biomedical Research 45,487 pop
D. Therapeutic Agents

1 . Development 42,508
2. Clinical Trials 39,177

Subtotal, Therapeutic Agents 81,685

E. Vaccines
1 . Development 15,148
2. Clinical Trials 0

Subtotal, Vaccines 15,148

TOTAL, BASIC SCIENCE RESEARCH 142,320

II . Risk Assessment and Prevention
A. Surveillance

1 . Diseases associated with HIV 2,348
2. HIV surveys (incidence, prevalence) 0
3. Knowledge, attitudes, behaviors 0

Subtotal, Surveillance 2,348

B. Population-Based Research
1 . Transmission

a. Sexual 1,631
b. Intravenous drug abusers 0
c. Hemophiliac populations 1,369
d. Blood recipient/donor studies 0
e. Perinatal infection 914
f . Occupationally related 0
g . Other/Miscellaneous 4,281
Subtotal, Transmission 8,195

2. Natural history and cofactors 8,006
Subtotal, Population-Based Research 16,201

TOTAL, RISK ASSESSMENT AND PREVENTION 18,549
vio

Total, NCI $160,869



Acquired Immunodeficiency
Syndrome (AIDS)
Funding by Activity
Fiscal Year 1991

(Dollars in Thousands)

*Supports common services shared by NIH Institutes ; in this case is used principally for
support costs associated with NCI's activities at the NIH Clinical Center .

By Mechanism :
Research Project Grants
Cancer Center Grants
Conference Grants
R&D Contracts
Intramural Research
Research Management and Support
Total, NCI

Amount
$ 18,791

4,278
6

56,479
75,187
6,128

$160,869

By Research Program : Amount
Causation Research $ 78,100
Detection and Diagnosis Research 422
Treatment Research 66,387
Cancer Biology 11,682
Total Research 156,591

Resource Development
Cancer Center Grants 4,278

Total, NCI $160,869

By Division : Amount
Division of Cancer Biology, Diagnosis and Centers $ 13,457
Division of Cancer Treatment 56,359
Division of Cancer Etiology 48,126
Frederick Cancer Research and Development Center 20,159
AIDS Vaccine Task Force 499
Division of Extramural Activities 1,097
Office of the Director 4,641
NIH Management Fund* 16,531
Total, NCI $160,869
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Acquired Immunodeficiency

	

(Dollars in Thousands)
Syndrome (AIDS)
Funding History
Fiscal Years 1982-1991
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Fiscal
Year
1982

NCI
Amount
$2,406

NIH
Amount
$3,355

% NCI
To NIH
72%

SIP

1983 9,790 21,668 45%

1984 ,16627 44,121 38%

1985 26,874 63,737 42%
11110

1986 45,050 134,667 33%

1987 63,755 260,907 24%

1988 89,944 473,285 19%

1989 122,247 627,076 19%

1990 150,304 740,509 20% !p
1991 160,869 799,821 20%





California

$157,341
$12, 853

Nevada

" $573
" $o

Otah

" $7,450
" $1,256

Minnesota

" $22,183
$3,202

Iowa

" $6,496
$2,887

Illinois

$30,235
$6,371

Indiana

$6,4
$2, KentuckyYY

2,525
$2aó

$58

Virginia Carolina
g35475

es

J " $7,881South
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Georgia
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$2,882 ,

Washington
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" $889

$53.119
$4,350
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Monta a

Idaho

An one

North Dakota

" $171

	

" $541
" $0

	

: $0

" $584
" $657

Colorado

" $11,405
" $763

Mexico

" $19,472
$352

	

" $3,216"
" $1,758

South Dakota

" $372
$0

Nebraska °'

" $3,376
$0

exas

Kansas

" $2,575
111 $1,057

$2,918

Oklahoma

" $878
$0

Wisconsin

$23,73
$1,475

Louisiana$643

" $58,471

	

$0
Mississippi

$3,670
$94

Michigan

$30,49
I $444f

	

m

`

	

eon; sylvania30
Ohio $22,202 2 2 " $2 493
" e

Alabama

$11,165
$7 511

Florida

"$33

$9,406
$485

York

e'
$3,018

$264

Grant and Contract
Awards by State
Fiscal Year 1991

" $4,129
$737 P

(Dollars in Thousands)

" Grant $1,050,011

" Contract $ 219,040

Total U.S .

	

$1,269,051

Vermont

" $5,918
$289

New Hampshire

Puerto Rico

" $365
$0

Massachusetts

" $116,316
$3,311

Rhode Island

" $7,929
$352

Connecticut

" $18,234
" $1,864
New Jersey

" $12,105
$3,437

Delaware

" $415
0 $0
Maryland

" $34,694
$74,905

Dist of Col
" $15,053

$1,900
West Virginia

Note : Grant figures exclude foreign grants of $6,236 and Scientific Evaluation of $4,449 ; contract figures exclude foreign Contracts of $6,223 ; all figures include grant and
contract funding for Cancer Prevention and Control activities .
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Institutions Receiving
More than $5,000,000
in NCI Support
Fiscal Year 1991

(Dollars in Thousands)

State Institution Grants Contracts Construction Total NCI
Alabama University of Alabama at Birmingham $8,213 $1,851 $0 $10,064

Southern Research Institute 1,747 5,468 0 7,215
Arizona University of Arizona 16,948 0 0 16,948
California University of California San Francisco 70,768 1,677 0 72,445

Stanford University 18,377 271 0 18,648
University of Southern California 15,146 227 0 15,373
Scripps Research Institute 7,448 0 0 7,448
Salk Institute for Biological Studies 6,845 0 0 6,845
La Jolla Cancer Research Foundation 5,489 0 0 5,489
SRI International 2,441 2,795 0 5,236

Colorado University of Colorado Health Sciences 5,913 0 0 5,913
Connecticut Yale University 17,549 569 0 18,118
DC Georgetown University 6,141 80 0 6,221

U.S . Walter Reed Army Med Center 49 5,866 0 5,915
Florida University of Miami 5,012 485 0 5,497
Illinois University of Chicago 12,864 602 0 13,466

University of Illinois at Chicago 6,951 1,663 0 8,614
Maryland Johns Hopkins University 27,853 861 0 28,714

Advanced Bioscience Laboratories, Inc. 0 16,540 0 16,540
Westat, Inc. 0 10,877 0 10,877
U .S . Frederick Cancer Research Facility 298 6,948 0 7,246
Information Management Services 0 5,437 0 5,437

Massachusetts Dana-Farber Cancer Institute 24,541 408 0 24,949
Harvard University 17,882 0 0 17,882
Massachusetts General Hospital 16,766 0 0 16,766
Brigham and Women's Hospital 10,831 0 0 10,831
Massachusetts Institute of Technology 10,106 0 210 10,316

Michigan University of Michigan at Ann Arbor 12,964 0 3,238 16,202
Wayne State University 8,049 0 0 8,049

Minnesota University of Minnesota of Mnpls-St . Pa 11,964 181 0 12,145
Mayo Foundation 8,337 621 0 8,958

Missouri Washington University 6,236 288 0 6,524
New Hampshire Dartmouth College 12,913 0 0 12,913
New York Memorial Hospital for Cancer & Allied D 32,211 2,573 0 34,784

Columbia University 16,418 0 0 16,418
Roswell Park Memorial Institute 14,554 1,860 0 16,414
New York University 13,816 44 0 13,860
Yeshiva University 11,898 0 0 11,898
American Health Foundation 9,291 800 0 10,091
University of Rochester 9,176 0 0 9,176
Cold Spring Harbor Laboratory 9,221 0 0 9,221
State University of New York 7,350 471 0 7,821

North Carolina Duke University 17,744 293 0 18,037
University of North Carolina System 13,894 522 0 14,416
Research Triangle Institute 0 5,127 0 5,127

Ohio Ohio State University 5,794 424 0 6,218
Case Western Reserve University 7,560 0 0 7,560

Pennsylvania Fox Chase Cancer Center 20,371 603 0 20,974
University of Pittsburgh 19,857 877 821 21,555
University of Pennsylvania 13,252 593 0 13,845
Wistar Institute of Anatomy and Biology 11,341 0 0 11,341
Pennsylvania State University Hershey M 6,162 0 0 6,162
Thomas Jefferson University 5,673 66 0 5,739

Tennessee St . Jude Children's Research Hospital 8,891 0 0 8,891
Vanderbilt University 7,544 0 0 7,554

Texas University of Texas System 42,624 1,954 0 44,578
Baylor College of Medicine 6,141 0 0 6,141
Cancer Therapy and Research Center 5,978 0 0 5,978

Utah University of Utah 7,284 1,256 0 8,540
Vermont University of Vermont & St Agric . College 5,854 39 0 5,693
Virginia Program Resources, Inc. 0 42,744 0 42,744

American College of Radiology 6,067 675 0 6,742
University of Virginia Charlottesville 5,307 0 0 5,307

Washington Fred Hutchinson Cancer Research Center 35,511 3,712 1,081 40,304
University of Washington 11,198 171 0 11,369

Wisconsin University of Wisconsin System 20,838 633 0 21,471

Total $785,271 $129,152 $5,350 $919,773
Percent of Total Awarded Above 85.4% 14.0% 0.6% 100.0%
Total NCI Fiscal Year 1990 Obligations $1,712,669
Percent of Total NCI Obligations 45.9% 7.5% 0.3% 53.7%



Cancer Centers
Funding History

Cancer centers supported by the NCI multidisciplinary research programs at
academic and other organizations are one of the key elements of the research
infrastructure for cancer research . As a group, they are engaged in all aspects
of cancer research, including basic, clinical and cancer control research, also
serving as a stable resource for training new cancer investigators .

The cancer centers concept was initiated nearly 20 years ago in order to pro-
mote interactions between basic scientists, clinical scientists, and physicians
that would stimulate more rapid translation of laboratory findings into medi-
cal practice . As major advances in research provided an increased understand
ing of the causes and etiology of different forms of cancer, cancer centers be-
came engaged in a broader range of research activities as well as in
community outreach activities in the areas of education and prevention .

The types of NCI-designated centers include laboratory centers engaged in
basic research, clinical centers emphasizing both basic research and clinical
research, and comprehensive centers engaged in all aspects of cancer re-
search, including cancer prevention and control. A fourth type of center, the
consortium cancer center, stimulates and facilitates multi-institutional collabo-
ration and interacts with regional public health agencies and other organiza-
tions that have the ability to conduct programs of cancer prevention and con-
trol . Of the 57 cancer center support grants (CCSG) awarded in FY 1991, 15
were to basic laboratory centers, two were to consortium centers, 12 were to
clinical centers, and 28 have been awarded comprehensive status .

The Cancer Centers Program provides a small but critical portion of the total
research support to NCI-designated cancer centers through the CCSG . This
grant specifically promotes research by stimulating interactions and collabora-
tions between basic and clinical scientists who already have received peer-re-
viewed research support to take advantage of research opportunities, promotes
cost-effectiveness of research resources, provides access to the newest technol-
ogies, and together with other support mechanisms such as the NCI Cancer
Information Service contracts, enhances the interactions of the center with its
local and regional communities . The CCSGs achieve their objectives by sta-
bilizing the leadership of the center, which will be responsible for facilitating,
catalyzing, and promoting an interactive, collaborative research environment
and by requiring the commitment of the institution to the cancer center con-
cept.

The revitalization of the Cancer Centers Program has continued in FY 1991 .
Significant progress has been achieved during the past year with efforts in six
major areas : (1) substantial completion of the transition to new guidelines for
comprehensive status with heightened emphasis on the conduct of high-prior-
ity clinical trials, cancer education, public information, cancer prevention and
control research, and regional and community responsibilities ; (2) enhance-
ment of the Cancer Centers Program through improved program administra-
tion and fiscal management as well as initiation of a complete revision of the
CCSG guidelines ; (3) completion of two mini-workshops plus the annual Na-
tional Cancer Institute (NCI) Cancer Center Directors Workshop in Balti
more in June, 1991 ; (4) integration of the Cancer Centers Branch with other
components of the NCI ; (5) the announcement of a Request for Applications
(RFA) initiative to increase geographic distribution of cancer centers in under-
represented areas ; and (6) continuation of programs focusing on special prob-
lems of cancer in minority and other underserved populations.

(Dollars in Thousands)

Since 1978, the NCI has recognized a special class of NCI-designated cancer
centers which provided a comprehensive set of cancer research and commu-
nity services : the NCI designated comprehensive cancer centers . On January
1, 1990, the Institute issued new guidelines that redefined the concept of an
NCI-designated comprehensive cancer center and described the application
processes that centers may use to attain and renew this designation . In order
to receive this designation, a clinical cancer center with an active CCSG
award must provide evidence that they meet eight key criteria for comprehen-
siveness (see below).

Criteria for Comprehensiveness

Together with scientific excellence and leadership, the essential characteristics
of a comprehensive cancer center include :

1) Basic Laboratory Research : A critical mass of integrated personnel, fa-
cilities and peer-reviewed support for interdisciplinary basic research is
essential in a comprehensive cancer center.

2) Basic/Clinical Research Linkage : A comprehensive cancer center should
facilitate the transfer of exciting laboratory discoveries to innovative
clinical applications, including clinical treatment and prevention .

3) Clinical Research : A significant clinical research program utilizing pa-
tient resources of the institution and its region is essential to a compre-
hensive center .

4) High-Priority Clinical Trial Research : Comprehensive centers should
participate significantly in clinical trials that have been accorded high-
priority status by the NCI, unless the center is participating in trials
testing competing hypotheses for the same disease site.

5) Cancer Prevention and Control Research : Comprehensive cancer centers
are expected to have peer-reviewed research in cancer prevention and
control and to have planned or ongoing involvement in cancer control on
a regional and national basis .

6) Education, Training and Provision of Updates on Current Technology : It
is essential that a comprehensive center be a focal point for clinical and
research training, including state-of-the-art research and technology, for
health care professionals locally and within the region .

7) Information Services : A comprehensive cancer center should have an es-
tablished patient education program and the ability to provide patients
and their families with up-to-date information on local as well as na-
tional resources that may be needed . In addition, the center should par-
ticipate in its region's Cancer Information Service .

8) Community Service and Outreach : A comprehensive cancer center
should define the community it serves, take steps to identify cancer is-
sues and problems in this community, and carry out appropriate out-
reach programs addressing these concerns including cancer prevention
and control activities .

Fiscal
Year

Center
Support

Percent
Increase

1984 $ 79,273 -
1985 84,957 7.2%
1986 88,426 4 .0
1987 95,819 8 .3
1988 100,427 4 .8
1989 101,127 0 .7
1990 105,268 4 .1
1991 110,481 5 .0



Cancer Centers
by State

State Grantee Institution

Alabama University of Alabama at Birmingham
Arizona University of Arizona
California Beckman Research Institute/City of Hope

California Institute of Technology
Charles R . Drew University of Medicine and Science
La Jolla Cancer Research Foundation
Salk Institute for Biological Studies
University of California at Los Angeles
Beckman Research Institute
University of California at San Diego
University of Southern California

Colorado University of Colorado System
Connecticut Yale University
District of Columbia Georgetown University Medical Center
Florida University of Miami Medical School
Illinois Illinois Cancer Center

University of Chicago
Indiana Purdue University West Lafayette
Maine Jackson Laboratory
Maryland Johns Hopkins University
Massachusetts Dana-Farber Cancer Institute

Massachusetts Institute of Technology
Worcester Foundation for Experimental Biology

Michigan University of Michigan at Ann Arbor
Wayne State University

Minnesota Mayo Foundation
Nebraska University of Nebraska Medical Center
New Hampshire Dartmouth College
New York Albert Einstein College of Medicine (Yeshiva University)

American Health Foundation
Cold Spring Harbor Laboratory
Columbia University
Memorial Sloan-Kettering Cancer Center
New York University
State University of New York (Roswell Park)
University of Rochester

North Carolina Duke University
University of North Carolina Chapel Hill
Wake Forest University

Ohio Ohio State University
Case Western Reserve University

Pennsylvania Fox Chase Cancer Center
Temple University
University of Pennsylvania
University of Pittsburgh
Wistar Institute of Anatomy and Biology

Rhode Island Roger Williams Medical Center
Tennessee St . Jude Children's Research Hospital
Texas University of Texas Cancer Center
Utah University of Utah
Vermont University of Vermont and State Ag . College
Virginia Medical College of Virginia (Virginia Commonwealth University)

University of Virginia
Washington Fred Hutchinson Cancer Research Center
Wisconsin University of Wisconsin Madison



NCI Foreign Research
Grants and Contracts
Fiscal Year 1991

(Dollars in Thousands)

Country
Number
Grants

Grant
$

Number
Contracts

Contract
$

Total
Dollars
Awarded

Percent of
Total Dollars
Awarded

Australia 7 $733 1 $550 $1,283 10.3%

Belgium 1 274 0 0 274 2 .2

Canada 24 2,140 2 760 2,900 23 .3

China 0 0 4 319 319 2 .5

Denmark 1 196 2 38 234 1 .9

Finland 0 0 2 2,396 2,396 19 .2

France 6 944 1 20 964 7 .7

Israel 7 682 0 0 682 5 .5

Italy 2 475 0 0 475 3.8

Jamaica 0 0 1 645 645 5.2

Japan 0 0 2 156 156 1 .3

Sweden 4 419 3 404 823 6.6

New Zealand 0 0 3 300 300 2 .4

Switzerland 2 173 0 0 173 1 .4

Tanzania 0 0 1 45 45 0.4

Trinidad/TOB 0 0 1 590 590 4 .7

United Kingdom 2 200 0 0 200 1 .6

Total Foreign 56 6,236 23 6,223 12,459 100.0%



Total Research
Project Grants
Fiscal Years 1985-1991

Note.: Includes R01 traditional grants, P01 program projects, R23 new investigator research awards, R29
FIRST Awards, R35 Outstanding Investigator Grants, R37 MERIT awards, U01 Cooperative Agreement
Awards, R01 and U01 awards of RFAs and R43/R44 Small Business Innovative Research awards .
' Percent Funded; Number Awarded : Number Recommended
2 Because of fiscal restraints, grants were awarded below recommended levels .
3 Includes two Type 4 MERITs for $570 .
"Includes seven Type 4 MERITs for $1,699.

(Dollars in Thousands)

Fiscal Re usted Recommended Awarded Percent
Year Type Awarded Number Amount Number Amount Number Amount Funded'

Competing
New . . . . . . . . . . . . . . . . . . . . . 2,400 $398,621 2,042 $282,590 599 $83,691 29.3%
Renewal . . . . . . . . . . . . . . . . . . 782 183,483 758 140,472 416 84,708 54 .9

1985 Board Supplement . . . . . . . . . . 19 1,659 13 850 2 65 15 .4
Subtotal . . . . . . . . . . . . . . . . 3,201 $583,763 2,813 $423,912 1,017 $168,464 36.2%

Noncompeting . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1,964 348,011
Total . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2,981 $516,475
Competing 2
New . . . . . . . . . . . . . . . . . . . . . 2,354 $392,028 1,997 $277,698 564 $84,470 28.2%
Renewal . . . . . . . . . . . . . . . . . . . . 787 198,814 765 160,021 385 77,012 50 .3

1986 Board Supplement . . . . . . . . . . 12 775 10 366 1 14 10 .0
Subtotal . . . . . . . . . . . . . . . . 3,153 $591,617 2,772 $438,085 950 $161,496 34.3%

Noncompeting . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2,111 397,664
Total . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3,061 $559,160
Competing 2
New . . . . . . . . . . . . . . . . . . . . . 2,034 $390,474 1,782 $292,044 557 $97,643 31 .3%
Renewal . . . . . . . . . . . . . . . . . . 898 241,189 882 195,014 504 120,550 57 .1

1987 Board Supplement . . . . . . . . . . . 7 731 7 429 0 0 0
Subtotal . . . . . . . . . . . . . . . . . 2,939 $632,394 2,671 $487,487 1,061 $218,193 39.7%

Noncompeting . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2,042 424,960

Total . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3,103 $643,153
Competing 2
New . . . . . . . . . . . . . . . . . . . . . 2,167 $419,638 1,857 $316,789 470 $83,083 25.3%
Renewal . . . . . . . . . . . . . . . . . . . 951 262,675 932 226,227 506 122,229 54 .3

1988 Board Supplement . . . . . . . . . . . 15 1,717 12 1,404 3 66 25 .0
Subtotal . . . . . . . . . . . . . . . . 3,133 $684,030 2,801 $544,420 979 $205,378 35.0%

Noncompeting . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2,078 460,025
Total . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3,057 $665,403
Competing'
New . . . . . . . . . . . . . . . . . . . . . 2,290 $474,978 2,090 $385,584 402 $73,081 19.2%
Renewal . . . . . . . . . . . . . . . . . . . . 823 246,172 802 202,283 324 85,645 40.4

1989 Board Supplement . . . . . . . . . . . 14 2,883 9 1,485 2 49 22 .2
Subtotal . . . . . . . . . . . . . . . . . 3,127 $724,033 2,901 $589,352 728 $158,775 25.1%

Noncompeting . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2,374 564,234

Total . . . . . . . . . . . . . . . . . . . . . . . . 3,102 $723,009

Competing 2
New . . . . . . . . . . . . . . . . . . . . . 2,193 $527,256 2,078 $429,203 421 $82,656 20.3%
Renewal . . . . . . . . . . . . . . . . . . . 849 278,541 834 233,096 302 87,4973 36 .2

1990 Board Supplement . . . . . . . . . . . 15 2,837 13 1,867 4 305 991 38 .5
Subtotal . . . . . . . . . . . . . . . . . . 3,057 $808,634 2,925 $664,166 728 $171,144 24.9%

Noncompeting . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2,288 568,336

Total . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3,016 $739,480

Competing 2
New . . . . . . . . . . . . . . . . . . . . . 2,195 $512,665 2,036 $422,161 513 $102,364 25.0%
Renewal . . . . . . . . . . . . . . . . . . 837 286,858 836 245,420 323 94,231 39 .0

1991 Board Supplement . . . . . . . . . . . 8 1,161 8 897 4 421 50 .0
Subtotal . . . . . . . . . . . . . . . . . . 3,040 $800,684 2,880 $668,478 840 $197,016 29.0%

Noncompeting . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2,207 594,532
Total . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3,047 $791,548



Research Project Grants
Historical Downward Negotiations
Fiscal Years 1986-1991

1986 1987` 1988

_ Competing

Non-Competing

NOTE. Future year (non-competing) approved amounts have been reduced by the percentage
reductions applied during the competing grant cycle . The percent reductions shown are taken
against this adjusted base .

'FY 1987 non-competing awards were paid at the recommended level .

1989 1990 1991



Research Project Grants
Number of Awards
Fiscal Years 1986-1991

3500

Competing

Total

1986 1987 1988 1989 1990 1991



Research Project Grants
Awarded
History by Activity
Fiscal Years 1987-1991

R01

P01

R35

R37

1101

R29

RFA

R43

R44

R23

(Dollars in Thousands)

Research Project (Traditional)
To support a discrete, specified, circumscribed project to be performed by the names, investigator(s) in an area repre-
senting his specified interest and competencies.

Research Program Projects
For the support of a broadly based, multidisciplinary, often long-term research program which has a specific major ob-
jective or a basic theme . A program project is directed toward a range of problems having a central research focus in
contrast to the usually narrower thrust of the traditional research project.

Outstanding Investigator Grants
To provide long-term support to an experienced investigator with an outstanding record of research productivity. This
support is intended to encourage investigators to embark on long-term projects of unusual potential in a categorical pro-
gram area.

Method to Extend Research in Time (MERIT) Award
To provide long-term grant support to investigators whose research competence and productivity are distinctly superior
and who are highly likely to continue to perform in an outstanding manner. Investigators may not apply for a MERIT
award . Program staff and/or members of the cognizant National Advisory Council/Board will identify candidates for the
MERIT award during the course of review of competing research grant applications prepared and submitted in accor-
dance with regular PHS requirements .

Research Project (Cooperative Agreement)
To support a discrete, specified, circumscribed project to be performed by the named investigator(s) in an area repre-
senting his specific interest and competencies.

First Independent Research Support and Transition (FIRST) Award
To provide a sufficient intitial period of research support for newly independent biomedical investigators to develop their
research capabilities and demonstrate the merit of their research ideas.

Request for Applications
A formal statement which invites grant or cooperative agreement applications in a well-defined scientific area to accom-
plish specific program purposes and indicates the amount of funds set aside for the competition and/or the estimated
number ofawards to be made.

Small Business Innovative Research (SBIR) Grants-Phase I
To support projects, limited in time and amount, to establish the technical merit and feasibility ofR&D ideas which may
ultimately lead to a commercial product(s) or service(s).

Small Business Innovative Research (SBIR) Grants-Phase II
To support in-depth development ofR&D ideas whose feasibility has been established in Phase I and which are likely to
result in commercial products or services .

New Investigator Research Awards
To support basic and clinical studies so that newly trained investigators remain active during the development stage of
their career.

73

TYPE
1987

Number Amount
1988

Number Amount
1989

Number Amount
1990

Number Amount
1991

Number Amount
R01 2,434 $381,956 2,322 $367,475 2,239 $377,164 2,068 $371,225 1,949 $381,932

P01 155 161,009 159 170,119 165 188,015 162 185,130 165 190,470

R35 57 35,123 69 45,227 75 52,973 78 57,857 84 62,137

R37 62 15,011 105 24,114 132 32,353 153 39,264 163 43,687

U01 57 16,508 57 18,490 70 20,939 87 31,145 85 32,431

R29 85 8,042 171 15,713 232 21,244 280 25,547 316 29,494

R01-RFA 90 13,304 94 14,727 108 18,884 101 17,335 154 37,435

R43/R44 91 8,323 56 8,325 79 11,332 87 11,977 131 13,962

R23 72 3,877 24 1,213 2 105 0 0 0 0

TOTAL 3,103 $643,153 3,057 $665,403 3,102 $723,009 3,016 $739,480 3,047 $791,548



National Research

	

(Number of Trainees)

Service Awards
Fiscal Years 1985-1991

Number of Trainees

1985 1986 1987 1988 1989 1990 1991

Predoctoral

Postdoctoral



Construction/
Renovation Funding
Fiscal Years 1972-1991

= Grants

Contracts'

(Dollars in Millions)

NOTE . Fiscal year 1990 includes $10 million which was transferred to NCI from other NIH
Institutes to partially funds several grants responding to an NIH Construction RFA .
'Includes repair and maintenance at the Frederick Cancer Research and Development Center.



Selected Minority
Focused Activities
Fiscal Year 1991

Objectives :

Strategy:

Minority Activities

" Reduce cancer incidence, morbidity and mortality in minority popula-
tions by increasing their involvement in the planning and implementation
of intervention programs .

" Increase the number of minority patients involved in NCI-supported
clinical trials in order to improve survival and cure rates in these
populations .

" Enhance the intervention capabilities of minority researchers and influ-
ence them to develop careers as cancer investigators .

" Heighten awareness about cancer risk and prevention .
" Pursue basic research intended to understand the etiology and biology of

cancer in defined minority populations .

The National Cancer Institute (NCI) has developed mechanisms to
broaden participation by minority institutes and individuals in cancer-
related research and training activities . It seeks to enhance the effective-
ness of cancer treatment and control programs in reaching the minority
community and other historically underserved segments of the general
population, through the following :

Minority Accrual to Clinical Trials.
A number of factors are potential barriers to minorities participating in
clinical trials . Economic and geographic constraints, foreign language barri-
ers, cultural reluctance to seek early medical attention and/or experimental
therapy for cancer, and possible physiologic differences, may explain why
racial and ethnic minority patients tend to survive for a shorter time after
cancer diagnosis than the national average . As part of a multi-faceted NCI
plan to improve the access of minority participation at all levels of cancer
research, the Cancer Therapy Evaluation Program of the DCT coordinates
interrelated clinical programs . The individuals intended to benefit from
these programs are Americans of Black (African-American) ancestry, His-
panics of Mexican, Puerto Rican, Cuban or Central American descent, and
Native Americans, including Alaskan and Hawaiian Natives . In addition, a
new Minority Initiative program widens the potential base of clinical activi-
ties made available to minority groups . Six Cooperative Groups (NSABP,
GOG, SWOG, RTOG, CALGB, and ECOG) have developed plans to re-
cruit and train new institutions with predominantly minority patients, to en-
courage early diagnosis and clinical trials participation among potential pa-
tients, and to overcome language and logistic barriers for specific minority
groups .

Special Populations Studies:
For special populations who experience high cancer rates and are
underserved in terms of cancer prevention and control programs, NCI sup-
ports initiatives which focus research on interventions designed to address
such barriers as cultural and behavioral nuances unique to population
groups as well as obstacles within the health care delivery systems . Special
populations research also investigates primary prevention interventions de-
signed to meet the specific needs of these groups . In addition, support for
several cancer control networks is intended to facilitate the cohesion of a
strong core of scientists and to attract a cohort of potential researchers for
the future .



Minority-Based Community
Clinical Oncology Program
(MBCCOP):

Comprehensive Minority
Biomedical Program (CMBP):

Cancer Communications

Minority Statistics:
NCI's Surveillance Program continues to expand and refine the data collec-
tion and analyses of minority populations . For example, increased coverage
of Hispanics and other underrepresented groups was initiated in the Sur-
veillance, Epidemiology, and End Results Program in 1991 . In addition,
data from the Black/white Cancer Survival Study is being analyzed to as-
sess the significance of social, behavioral, lifestyle, biological, treatment,
and health care factors as contributors to the observed differences in sur-
vival among Black and white cancer cases . Further analyses have been initi-
ated on survival of patients in cancer therapy trials conducted by NCI-
sponsored cooperative groups .

Supports participation of minority populations and their physicians in can-
cer treatment and cancer prevention and control clinical trials, providing
access to advances in diagnosis, treatment, and cancer control to minority
patients and opportunities for studies in selected high-risk minority popula-
tions which may lead to a better understanding of cancer etiology and con-
trol . Twelve awards are funded through FY 1993 .

Minority Health Professional Training Initiative (MHPTI):
The first phase of the MHPTI which began in 1991 is supporting training
and career development opportunities for minority health professionals by
engaging them in research in oncology or by providing them with training
in subspecialities related to cancer. Such opportunities will increase the
number of minority clinicians, clinical researchers, and other health profes-
sionals who are prepared to deal with the problem of excess mortality
among minority populations due to cancer . As the result of the three Re-
quests for Applications (RFAs) published this year, four awards to minority
clinicians were made. This activity will be reannounced in FY 1992 .

"Once a Year . . . for a Lifetime," a film carrying NCI's mammography
message and targeted to Black and Hispanic women, was produced in con-
junction with Revlon and distributed to more than 1,200 television stations .
The half-hour special has been aired in more than 75 cities including all of
the NBC owned-and-operated stations.

Easy-to-read pamphlets on breast and cervical cancers were completed and
used during a number of 1991 NCI promotions including National Minor-
ity Cancer Awareness Week and Breast Cancer Awareness Month . These
materials were also provided to hundreds of intermediary organizations .
Two versions of a pap test booklet were developed, one for Black Americans
and one for Hispanic Americans. A generic low literacy version of the book-
let was completed and is available for distribution to underserved popula-
tions .

Significant collaboration between NCI and the Hispanic media informed
these audiences of cancer prevention and control measures . In particular,
the early detection of breast and cervical cancers was highlighted .

Critical cancer patient publications are being adapted for the Hispanic pa-
tient . These include Eating Hints, Chemotherapy and You, and Radiation
Therapy and You .



The creation of graphic concepts to communicate nutrition messages to
seven ethnic and/or low-literate audiences (Blacks, Hispanics, American In-
dians, Native Hawaiians, Native Alaskans, Asians, and low-literate whites)
was initiated by NCI . The project involved health and nutrition experts
who work with and are members of the seven different populations . These
experts identified the most important nutrition messages specific to their
population . Nutrition materials for the ethnic audiences have been designed
and are now being pretested . Completed materials will be tested for distri-
bution in a variety of health-care settings .

A Black Americans Cookbook called "Down Home Healthy" was devel-
oped to promote traditional Black recipes revised to meet NCI nutritional
guidelines . Produced in conjunction with Project LEAN/American Dietetic
Association, the publication is slated for release in early 1992 .

OCC is working closely with Cancer Information Service offices who have
targeted low-literate populations . These offices are developing strategies
and materials to more successfully communicate cancer risk reduction mes-
sages to poor readers .





Appropriations of the
NCI 1938-1992

85.3%
$21,609,273,000

1938 through 1968 $1,690,550,220
185,149,500
190,486,000
230,383,000
378,794,000
492,205,000
551191500

1975 . . . . . . . . . . . . . . . . 691,666,0001
1976 . . . . . . . . . . . . . . . . 761,727,000
"TQ"................. 152,901,0002
1977 . . . . . . . . . . . . . . . . 815,000,000
1978 . . . . . . . . . . . . . . . . 872,388,0003
1979 . . . . . . . . . . . . . . . . 937,129,000
1980 . . . . . . . . . . . . . . . 1,000,000,0004
1981 . . . . . . . . . . . . . . . . 989,355,0005
1982 . . . . . . . . . . . . . . . . 986,617,0006
1983 . . . . . . . . . . . . . . . . 987,642,0007
1984 . . . . . . . . . . . . . . . 1,081,581,0008
1985 . . . . . . . . . . . . . . . 1,183,806,000
1986 . . . . . . . . . . . . . . . 1,264,159,0009
1987 . . . . . . . . . . . . . . . 1,402,837,00010
1988 . . . . . . . . . . . . . . . 1,469,327,00011
1989 . . . . . . . . . . . . . . . 1,593,536,00012
1990 . . . . . . . . . . . . . . . 1,664,000,00013
1991 . . . . . . . . . . . . . . . 1,766,324,00014
1992 . . . . . . . . . . . . . . . 1,989,278,00015

Total
(1938-1992) . . . . $25,328,032,220

Transition Quarter ("TQ")--July 1, 1976 through
September 30, 1976. The Interim Period in the
changing of the Federal Fiscal Year from July 1
through June 30 to October 1 through September
30 .

'Includes $18,163,000 for training funds provided
by Continuing Resolution .

2 Includes $3,201,000 for training funds provided
by Continuing Resolution .

3 Includes $20,129,000 for training funds provided
by Continuing Resolution .

1980 appropriation authorized under a Continuing
Resolution .
5 Reflects 1981 rescission of $11,975,000 .
'Amount included in Continuing Resolution . In-

cludes $47,988,000 transferred to the National Insti-
tute of Environmental Health Sciences for the Na-
tional Toxicology Program.

'Appropriated under Continuing Resolution and
Supplemental Appropriation Bill .
8 Includes $23,861,000 for training funds provided
by a Continuing Resolution and $4,278,000 in a Sup-
plemental Appropriation Bill .
9 Includes $6,000,000 from a Supplemental Appro-
priation Bill .

"Authorized under Omnibus Continuing Resolu-
tion .

"Authorized under Omnibus Continuing Resolu-
tion .
12Appropriation prior to reduction contained in
G.P. 517 (-$19,122,000) and G.P. 215 (-$2,535,000)
and P.L. 100-436, Section 213, (-$1,013,000) .
13Appropriation prior to reduction contained in P.L .
101-166 (-$6,839,000) and P.L. 101-239
(-$22,829,000).
14Appropriation prior to reductions in P.L . 101-517
(-$8,972,000 for salary and expense reduction ;
-$42,568,000 for across-the-board reduction).

1 5 Appropriation prior to reductions in P.L . 102-170
(-$21,475,000 for salary and expense reduction;
-$1,262,000 for travel reduction ; $15,000,000 trans-
ferred to other institutes for cancer research).
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14.7%
$3,718,759,220

1969 . . . . . . . . . . . . . . . .
1970 . . . . . . . . . . . . . . . .
1971 . . . . . . . . . . . . . . . .
1972 . . . . . . . . . . . . . . . .
1973 . . . . . . . . . . . . . . . .
1974 . . . . . . . . . . . . . . . . ,



Fiscal

NOTE : Following the original passage of the National CancerAct in December 1971,
a provision was included for the Director of the National Cancer Institute to submit a
budget request directly to the President ; hence it has come to be called the By-Pass
Budget . The budget submitted for fiscal year 1973 was the initial submission .

Year Request

1973 . . . . . . . . . . . . . . . . . . . . . $ 550,790,000
1974 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 640,031,000
1975 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 750,000,000
1976 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 898,500,000
1977 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 948,000,000
1978 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 955,000,000
1979 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1,036,000,000
1980 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1,055,000,000
1981 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1,170,000,000
1982 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1,192,000,000
1983 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1,197,000,000
1984 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1,074,000,000
1985 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1,189,000,000
1986 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1,460,000,000
1987 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1,570,000,000
1988 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1,700,000,000
1989 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2,080,000,000
1990 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2,195, 000, 000
1991 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2,410,000,000
1992 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2,612,000,000
1993 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2,775,000,000



Clinical Trials
Activities
Fiscal Years 1985-1991

(Dollars in Millions)

NOTES :
1 . Beginning in 1986, Core Support for centers includes indirect costs .
2 . Separate clinical trials data for AIDS not reported prior to 1988 .
3 . 1986 includes $17 million transfer for AIDS from NIH .
4 . 1989 includes $2 .5 million transfer from NIH .
5 . 1990 excludes $10 .1 million construction transfer .

1985 1986 1987 1988 1989 1990 1991
Clinical Trials :

Treatment/Detection/
Diagnosis $ 129.1 $ 124.0 $ 154.3 $ 151 .2 $ 152.3 $ 182.6 $ 178.7

[Clinical Cooperative
Groups] [ 50 .8][ 49 .3][ 57.1][ 59.3][ 60.2][ 60.2][ 60.8]

Prevention & Control 27 .0 29 .5 29 .1 35.7 36.2 37 .1 46.4
Subtotal 156.1 153.5 183.4 186.9 188.5 219.6 225.1

Center Core Support 10 .6 22 .1 24 .0 25.1 25.3 26.3 29 .3
Subtotal, Trials Support 166.7 175.6 207.4 211 .9 213.8 246.0 254.4

[Support for AIDS trials] [ --][ --][ -] [ 14.8] [ 23.4] [ , 32.7] [ 39 .2]

Total NCI Budget $1,177 .9 $1,228 .8 $1,402 .8 $1,469.3 $1,572.9 $1,634.2 $1,712 .7

Groups as % of NCI 4.3% 4.0% 4.1% 4.0% 3.8% 3.7% 3.5%

Trials as % of NCI 14.2% 14.3% 14.8% 14.4% 13.6% 15.1% 14.9%



Comparison of Dollars,
Positions and Space
Fiscal Years 1972-1991

1972

1973

1974

1975

1976

1977

1978

1979

1980

1981

1982

1983

1984

1985

1986

1987

1988

1989

1990

1991

* Includes $10,130 which was transferred to NCI from other NIH Institutes to partially fund several grants responding to an
NIH Construction RFA .

Dollars

Obligations
($000's)

Percent of
Increase
Over

Prior Year

378,636 -

431,245 13 .9

581,149 34.8

699,320 20.3

760,751 8.8

814,957 7 .1

872,369 7 .0

936,969 7 .4

998,047 6 .5

989,338 -0 .9

986,564 -0.3

986,811 0.03

1,081,460 9.6

1,177,853 8.9

1,210,284 2 .8

1,402,790 15 .9

1,468,435 4 .7

1,570,342 6.9

1,644,330* 4.7

1,712,669 4.2

Positions

Actual
Full-Time
Permanent
Employees

Percent of
Increase
Over

Prior Year

1,665 -

1,736 4 .3

1,805 4 .0

1,849 2 .4

1,955 5 .7

1,986 1 .6

1,969 -0 .9

1,973 0 .2

1,837 -6 .9

1,815 -1 .2

1,703 -6 .2

1,731 1 .6

1,698 -1 .9

1,596 -6 .0

1,573 -1 .4

1,642 4 .4

1,708 4 .0

1,701 -0.4

1,837 8 .0

1,921 4.6

Space

Allocated
Space
(Square
Feet)

Percent of
Increase
Over

Prior Year

329,587 -

357,972 8 .6

381,436 6 .6

382,485 0 .3

387,324 1 .3

428,285 10 .6

491,725 14 .8

493,156 0 .3

467,730 -5 .2

472,633 1 .0

477,782 1 .1

484,093 1 .3

466,890 -3.6

466,890 0 .0

465,790 -0.2

465,790 0 .0

458,556 -1 .6

483,778 5.5

489,604 1 .2

499,396 1 .02



*Full-Time Equivalents

Fiscal
Year

Number of FTEs*
Cancer AIDS Total

Number of
Employees

1984 2,344 72 2,416 2,371
1985 2,145 85 2,230 2,195
1986 2,003 98 2,101 2,096
1987 1,981 129 2,110 2,272
1988 2,137 146 2,283 2,302
1989 1,985 188 2,173 2,201
1990 1,960 232 2,192 2,322
1991 2,045 300 2,345 2,437



National Cancer Institute
Obligations and Outlays
Fiscal Years 1987-1991

1750

1500

1250

1987 1988 1989 1990 1991

Prior Year Outlays

Current Year Outlays

Current Year Obligations

(Dollars in Millions)

Obligations : Orders placed, grants and contracts awarded, salaries earned and similar
financial transactions which legally utilize or reserve an appropriation for expenditure .
Outlays: Payments (cash or checks) made from current or prior year appropriations .



Constant Dollar Trends
Obligations By Mechanism
Fiscal Years 1980-1991
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