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Significant Initiatives

in 1992
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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 transferrin
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 TGFaq-
PE40. A clinical trial has been initiated in which TGFa-PE40 will be administered
into the urinary bladder as local therapy to patients with bladder cancer.
Another modified toxin molecule, CD4-PE40, has been constructed 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 combination with AZT, has shown an
even more powerful effect than either agent given alone. A phase | 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 human
disease was performed. The patient was a four year old girl with an inherited
immunodeficiency disease caused by a deficiency of the gene that encodes the
enzyme adenosine deaminase (ADA). Normal functional ADA genes were
inserted into the girl’'s own peripheral blood T cells, expanded in tissue cuiture,
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 because
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 resistance 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 iymphoma. 1t
has now been shown to be expressed in the mitochondria of cells. Its exact
function remains unknown, but over expression leads to malignant
transformation.

Specialized Programs of Research Excellence (SPORE)

The NCI has successfully implemented Specialized Programs of Research
Excellence (SPORES) in breast cancer, prostate cancer, and iung cancer. These
three cancer sites contribute to highest overall mortality rates for men and
women. SPOREs employ a completely new grant mechanism {P50) for the NCI
and are a completely new approach to focusing the innovative energies of the
biomedical research community on transiational research objectives--that is,
movement of laboratory research findings into research settings involving
patients and populiations that are likely to have the most immediate effect
possible in reducing cancer incidence, mortality, and morbidity. These
initiatives, although started in FY 1991, satisfy many of the imperatives
delineated in the Congressional Approptiations language for FY 1992

Cancer Centers

The NCI Cancer Centers Program has implemented four initiatives that
demonstrate how a cancer centers network provides an effective, responsive
way to meet the high priority needs of the Nation: (1) A research supplement
initiative was implemented which resulted in the funding of innovative ideas in 7
of the highest priority areas defined by Congress: 23 awards were made in
breast cancer research, 14 in ovarian cancer research, 6 in cervical cancer
research, 10 in prostate cancer research, 8 in gene therapy research, 7 in
vaccine research, and 4 in AIDS-related cancer research; (2) A supplement
initiative was implemented after collaborative discussion with the National
Institute of Allergy and Infectious Diseases and the Office of AIDS research at
NIH that will result in the establishment of AIDS-related cancer tissue resources
and greater scientific linkage between AIDS research and cancer research in
nine cancer centers located in areas of the Nation with the highest incidence
and mortality to AIDS; (3) A new initiative was implemented that resulted in the
funding of 12 cancer center planning grants in underserved areas of the Nation
in order to enhance the geographic diversity of the program and extend the
benefits of research to a broader population base; (4) 10 cancer centers have
been linked to specific regions of the Nation (i.e., the Pacific Region, the
Northwest Region, the Southwest Region, the Central /Plains Region, and the
Eastern Region) and Native American populations (i.e., American Samoans,
Native Hawaiians, Alaskan Natives, and American Indians) in these regions in
order to establish and sustain training and research opportunities for Native
Americans that will have an impact on reducing cancer incidence and mortality
in these populations.

New Programs in Cancer Education and Training

The NCI has implemented a new training program designed to train clinical
research scientists to ensure that the translational research opportunities of the
future will be investigated by well-trained physicians who can collaborate, freely
and knowledgeably, with a high-quality basic cancer research establishment. In
addition, the cancer education grant mechanism (R25) has been used to
achieve a number of important objectives of concern to Congress and the
American people. One initiative encourages institutions to develop curriculum
for nurses and physicians that will emphasize state-of-the-art awareness of key



quality-of-life issues in pain management, rehabilitation, and psychosocial
services. Another initiative encourages institutions to include in the training and
continuing education of cancer physicians and other health care professionals
curriculum in cancer prevention and associated areas that are likely to have a
major public health impact. A third initiative provides cancer centers greater
opportunity to deveiop educational outreach programs for health care
professionals that will impart state-of-the-art knowledge and technology to local
communities served by the center.

Detection of RAS Mutations for the Evaluation of Patients at High Risk for
Colorectal Cancer

Mutations in the ras gene are present in 40-50% of colorectal tumors. NCI-
supported researchers have exploited the frequency of ras mutations in
colorectal tumors to demonstrate the power of molecular techniques for
detecting cancer. ras mutations were detected by polymerase chain reaction
(PCR) analysis of DNA isolated from the stool of eight of nine patients known to
have colorectal tumors containing those mutations. The sensitivity of the PCR
assay suggested that it might be effectively used to evaluate patients at very
high risk for colorectal cancer and possibly to monitor response to therapy in
patients whose primary tumor was shown to contain a ras mutation.

New Prospects for the Development of Cancer Vaccines

The critical step in the development of an immune response is detection of an
antigen by a T lymphocyte. It has been known for a decade that the T cell
recognizes not an intact antigenic protein, but a specific peptide fragment,
derived from the antigen by enzymatic degradation within an antigen-presenting
cell. Immunogenic fragments are then bound to a cell-surface major
histocompatibility complex (MHC) molecule and the T cell is activated by the
peptide-MHC complex. This level of understanding of the importance of the
peptide-MHC complex has been attained mostly with indirect evidence. Each
antigen- presenting cell displays a very diverse collection of peptides and
available technology has been inadequate for identification of natural antigenic
peptides. This previously limited the ability of researchers to identify T-cell
defined tumor antigens. However, a series of outstanding developments in
immunology, molecular biology and peptide chemistry have recently combined
to permit isolation and characterization of active peptide fragments that lead to
cell-mediated tumor-specific immune responses. The methods developed and
the results obtained suggest more direct approaches to the development of
effective vaccines against tumors than were previously possible.

Prevention of Tumor Cell Invasion and Metastasis

A major obstacle to successful cancer therapy is metastasis, the invasion of
cancer cells from their primary tumor site into adjacent tissue and blood vessels
and the subsequent spread of the cancer into distant organs throughout the
body. NClI-supported scientists have made exciting new discoveries about the
molecular mechanisms responsible for this process and are using this
knowledge to develop new strategies to inhibit and prevent cancer metastasis.

TIMP-2, a newly identified protein that inhibits the enzyme responsible for the
destruction of the basement membrane, has been shown in experimental studies
to block both tumor cell invasion and metastasis formation. It also blocks
angiogenesis or the formation of new blood vessels required for tumor
expansion. TIMP-2 is undergoing preclinical testing in preparation for clinical
trials for treatment of prostate and breast cancer. New data suggest that TIMP-2
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offers excellent potential for gene therapy. When the gene for TIMP-2 is inserted
into human tumor cells such that they "overexpress" the TIMP-2 protein, these
tumor cells exhibit markedly reduced tumorigenicity and metastatic potential.
The injection of TIMP-2 into a tumor population might reduce the metastatic
potential of that tumor, arresting its further development and spread.

NM23, the first in a family of metastasis suppressor genes, also offers exciting
possibilities for gene therapy. In cancer cells, mutation or loss of NM23 is
associated with a disordered state that favors malighant progression. Loss of
NM23 in breast cancer is associated with a highly significant reduction in patient
survival. When NM23 is introduced (transfected) into human breast cancer cells
these "transfected” cells form significantly fewer metastases to the regional
lymph nodes and lungs than do control cells. In addition, these NM23
transfectants were much more susceptible to the killing effects of the
chemotherapeutic drug cisplatin. Iniensive efforts are underway to pursue these
advances further, to identify the biclogical regulators of NM23 expression and
the biochemical pathway for NM23 suppression of metastatic potential. The
identification of drugs that mimic the action of NM23, or that can enhance the
expression of NM23 in tumor cells offers an entirely new therapeutic strategy.

Particularly exciting is the development of CAl (carboxy amino imidazole), a new
drug that inhibits metastasis by blocking the formation of "autocrine motility
factors" produced by tumor cells to promote their movement through
surrounding tissue and blood vessels. Laboratory studies have shown the
ability of CAl to markedly inhibit the growth of many types of tumor cells. Oral
administration of CAl to animals arrests or inhibits both primary tumor and
metastasis growth. CAl has now entered clinical testing.

Human Gene Therapy

In May 1989, in an attempt to "activate” TIL cells so that they become even more
effective in killing tumor cells, scientists from NCI and National Heart, Lung and
Blood Institute (NHLBI) began the first clinical trial in which a foreign gene
transfected into a human cell was given to a patient. This preliminary 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 (TIL)
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-killing potential in mice.
To maximize the cancer cell-killing potential of TNF and to minimize the
anticipated toxic effects of TNF in humans, scientists are targeting these
transfected TILs in a tumor specific manner, thus sparing normal cells from TNF
toxicity.

This human gene therapy trial is designed both to determine the safety of
administering TNF to humans and improve TIL/IL-2 therapy. The implications of
this study are far-reaching; this new approach may eventually have applications
to the treatment of a variety of cancers and may 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-1-antitrypsinase



deficiency, among others. More recently, a second gene therapy trial has
begun in cancer patients using gene modified tumor as a cancer "vaccine" to
immunize patients with advanced cancers against their own tumors. In addition,
a recently approved trial in breast cancer patients will study the transfer of the
neo gene into hematopoietic stem cells of breast cancer patients undergoing
high dose chemotherapy with autologous bone marrow transplant. This study
will be followed in early 1993 by attempts to transfer the multidrug resistance 1
(mdrt) gene into hematopoietic stem cells of breast cancer patients, to enable
the delivery of high-dose chemotherapy with less toxicity.

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
represents one of the most commonly used group of agents for the treatment of
a variety of human tumors including the leukemias, the lymphomas, and
carcinoma of the breast, gastrointestinal, and upper aero-digestive systems.
These agents produce their cytotoxic effects by inhibiting certain critical
intracellular target enzymes. Recent studies have indicated that an important
mechanism 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 target
enzyme central to 5 FU therapy, thymidylate synthase, appears to be regulated
by a unique autoregulatory pathway wherein the protein end product can control
the efficiency of its own translation. Recent studies have suggested 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 malighancies 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
mutations targeted to a limited number of tumor suppressor genes. For
example, we have found that the retinoblastoma gene (a paradigm for tumor
suppressor genes) is inactivated in at least 95 percent of all small cell lung
cancer samples, while in non-smali cell lung tumors the retinoblastoma gene is
inactivated in approximately 10 percent of samples tested. In small cell fung
cancer we have observed inactivation of the retinoblastoma gene resulting from
large structural deletions of DNA with absent mRNA production and by subtle
point mutations resulting 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 results in suppression of tumorigenicity in nude mice
assays, a finding consistent to that previously reported in similar experiments
with retinoblastoma tumor cell lines. Re-introduction of the p-53 gene has even
more dramatic effects with a consistent suppression of cell growth in vitro. In
collaboration with the Puimonary Branch, NHLBI, we are constructing a series 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
modalities used in cancer treatment including x-rays, and some chemotherapy
drugs, exert their cytotoxicity via production of oxygen related free radicals
thereby imposing added burden 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
oxygen-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 approaches, apart
from inherent intracellular detoxication systems, to protect cells, tissues, animals,
and humans against oxidative stress. We have identified a set of stable
nitroxides that possess superoxide dismutase-like activity and have the
advantage of being low molecular weight, cell membrane permeable, metal
independent, and are capable of completely protecting mammalian cells against
cytotoxicity from superoxide generated by hypoxanthine/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 detoxify superoxide, hydrogen peroxide, and
prevent reduction of hydrogen peroxide to the highly toxic hydroxyl radical, they
may ultimately have application 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 oxygen 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 mechanism(s) of nitroxide protection with the aim of bringing appropriate
compounds to clinical trials.

Interleukin-2 and R24

The Clinical Research Branch has continued the study of the murine monoclonal
antibody R24, in combination with IL-2. The IL-2 regimen was adapted from a
treatment approach developed in the Biological Response Modifiers Program.
Patients received IL-2 twice weekly at high doses for the first 3 weeks of
treatment. IL-2 doses then were reduced to a lower outpatient dose and R24
was also given twice weekly for four doses. Of 36 sequentially treated patients,
30 were eligible for tumor measurement. Ten partial responses were seen in 22
patients who had never received prior chemotherapy, but only 1 partial response
was seen in 8 patients who had received prior chemotherapy. In the responders
and non-responders, there was essentially complete overlap in measured
peripheral blood NK activity. Following the R24/IL-2 administration, however,
short-term bursts of circulating interferon-y were seen in some patients who later
responded. These immune monitoring observations, together with other in vitro
correlates, are being studied for insights into possible mechanisms of response
or resistance. Another group of patients is currently being studied without the
concomitant use of cyclophosphamide, also employed as an immune
modulator. Follow-on trials are being readied using the same regimen with



other monoclonal antibodies which may participate in similar mechanisms of
action with IL-2.

T-cell Antigen Receptor

The Immunotherapy Laboratory, Clinical Research Branch, has begun o explore
the mechanisms of immune suppression induced by tumor as a way of
explaining the low responses in immunotherapy protocols. The data
demonstrate that lymphocytes obtained from mice bearing subcutaneous tumor
(MC-38 colon adenocarcinoma) have a greatly decreased anti-tumor effect
(therapeutic) in vivo, which is paralieled by a decreased lytic function. Ali other
functions (lymphokine production, cellular proliferation) seem to be normal.
These findings led to the examination of the T-cell antigen receptor (TCR) to test
whether changes in this structure, and therefore in the process of signal
transduction, might be responsible for the alterations in T-cell function. Marked
changes have been observed in the TCR, namely a complete loss of the ¢ chain,
which alters the signal transduction process. This alteration in the TCR appears
to be induced by the tumor cells, or a tumor-derived product rather than by
"suppressor" cells. These findings could offer insight into mechanisms for
suppression of the human immune response and its role in the response of
patients with cancer to immunotherapy.

Studies to improve chemotherapeutic disease and recovery
Thrombocytopenia is a frequent side effect of chemotherapy of malignant
disease and commonly limits attempts at escalation of dosage. The Clinical
Research Branch combined IL-1a with high dose carboplatin in patients with
advanced malignancies to determine if IL-1a could ameliorate carboplatin-
induced thrombocytopenia. IL-1a treatment significantly accelerated platelet
recovery and limited the duration of thrombocytopenia compared to control
patients treated with carboplatin alone. This study demonstrates the potential
utility of IL-1a as a hematopoietic agent.

The Taxanes

Taxol, and related compounds, represent one of the most important
developments in therapeutics in recent years. Taxol, as a single agent, has now
been extensively studied in several settings. It is clear that approximately one
third of ovarian and one half of breast cancer patients may objectively respond
to Taxol. In-combination with other cytotoxics (such as platinum,
cyclophosphamide, or doxorubicin), the clinical activity may be even greater.
Moreover, there is developing data to suggest that Taxol may be active in other
disease settings as well. The Cooperative Research and Development
Agreement (CRADA) with Bristol Myers-Squibb has been exceedingly successful.
A major compassionate distribution program for refractory ovarian and breast
cancer patients has been instituted and more than 2,000 women so treated.

The FDA will evaluate the Taxol ovarian application in November 1992, and the
drug could be commercially available relatively soon. In addition, Bristol Myers-
Squibb expects to have an alternate source of the drug in commercial
production some time in 1993, through semi-synthetic conversion of precursor
molecules found in the needles of other species of Taxus growing in Europe and
Asia. Moreover, a CRADA with Rhone-Poulenc to study Taxotere has been
successfully concluded. Overall, considerable progress has been made in
providing access to these drugs, sponsoring important clinical investigation, and
solving supply problems.
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Hormone-Refractory Prostate Cancer

This disease has been refractory to conventional chemotherapy. Recent
advances in tumor cell biology provide new tools to investigate the biology of
prostate carcinoma cells. We have taken the tack that such an investigation
would lead to the identification of new targets for drug development with greater
specificity. The first agent of this type has been suramin. This drug blocks
autocrine and paracrine growth stimulation by PDGF and FGF. Since FGF has
been implicated in regulation of prostate cancer growth, we initiated a trial of
this drug in the treatment of prostate cancer. We found a response rate of
approximately 30 percent. This initial observation has been duplicated in trials
at other institutions and the response rates run between 30-50 percent.
Encouraged by this observation, we initiated a wider investigation into prostate
cancer biology. Prostate cancer cells express abundant normal cellular src. We
have found that the benzoquinone ansamycin src kinases inhibitors herbimycin
A, macbecin Il and geldanmycin rapidly kill prostate cancer cells at
concentrations 100 to 1,000 fold less than required to kill most other mammalian
cells. These drugs have now passed DN2A and drug formulation and preclinical
toxicology are planned. Phenylacetate is the end metabolite of phenylalanine
and is very active in triggering terminal differentiation of prostate cancer cells.
An IND for this agent has been filed.

AIDS in Children

Children are among the most rapidly growing of populations with HIV infection.
Although AIDS in children has similarities to the disease in adults, it also has
many differences. Of particular importance is the impact of HIV on the
developing nervous system and the immune systems. Indeed, the course of
infection is much more accelerated in the pediatric population, with nearly 80
percent of HIV-infected children developing symptoms within their first 2 years of
life (in contrast to the 8-10 year incubation period in adults). The Pediatric
Branch is studying the virological, immunological and other factors that
contribute to this more accelerated course of the disease. Building on the
principles learned from the care and treatment of children with cancer, the
Pediatric Branch is also attempting to develop more effective treatment
strategies. For example, having demonstrated the benefits of monotherapy with
either azidothymidine (AZT) and dideoxyinosine (ddl) in treating children with
symptomatic HIV infection, the Pediatric Branch is conducting a study using
combination therapy with these agents. Combination regimens have proven to
be an important reason for the therapeutic advances that have occurred in
children with cancer. The preliminary data suggests that such combination
regimens may be more successful than single agent therapy. The Pediatric
Branch plans to build on these observations by combining drugs that work on
different portions of the life cycle of HIV to achieve an even greater therapeutic
index.

Dietary Mutagens

A number of chemicals known as heterocyclic aromatic amines (HAAs) have
been purified from cooked ground beef, a major protein in the western diet. All
but one, PhIP, characterized to date, are very potent mutagens in a bacterial
assay system known as the Ames test. PhIP is a relatively weak mutagen, but it
is present in ten-fold greater concentrations in cooked beef than any other HAA,
and is the most potent HAA mutagenicity study utilizing mammalian cells rather
than bacteria.



Thus far only three of the HAAs, referred to as 1Q, MelQ 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 gastrointestinal
system. The toxic effects of this group of chemicals are 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 1Q is being evaluated. One such adduct was synthesized and
shown to be formed in vitro when either of the two metabolites reacted with
DNA. Cynomolgus monkeys receiving daily oral doses of 1Q at 20 mg/kg and
10 mg/kg have been diagnosed with liver tumors. The tumors appeared
approximately 3 years following exposure, a latent period similar to that of
diethylnitrosamine, the most effective liver carcinogen ever tested in non-human
primates. Studies in non-human primates on the carcinogenic effects of 8-
melQx and Phlp are also underway but neither has as yet included tumors,
possibly because 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
losing normal tumor suppressor functions of p53 and to gaining functions as an
oncogene. Recent research findings have linked environmental exposure to a
carcinogenic mold product known as aflatoxin B to specific alteration in condon
249 of the p53 gene. This observation provides strong evidence for a molecular
mechanism for chemical carcinogenesis and raises the exciting prospect that
mutational analysis may uncover the molecular "fingerprints" left by other
environmental carcinogens. Accumulating evidence indicates that the p53
mutational spectrum differs 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.

Studies on the Li-Fraumeni Syndrome

Only about 100 families around the worid are known to have the rare genetic
disorder known as the Li-Fraumeni Syndrome, but they serve to highlight the
point that cancer is in some cases an inherited disease. Members of these
families are highly susceptible to several tumors, especially breast cancer, often
developing the malignancies before they are 30 years old. Recently NCI
scientists and their collaborators at Massachusetts General Hospital in Boston
reported that the gene defect underlying the LFS is a mutation in the p53 gene,
and that the gene defect is present in the germ cells which means it can be
passed from one generation to another. This was an important breakthrough
because it will make it possible to identify precisely which members of LFS
families carry the gene defect and are thus at high risk of getting cancer. These
individuals could then be the subject of individual monitoring in order to detect
cancer early on, when they are most curable. To date, at least 7 component
cancers of the syndrome have been identified on the basis of their excess
occurrence in Li-Fraumeni families: breast cancer, soft-tissue sarcoma,
osteosarcoma, acute leukemia, brain tumors, adrenocortical carcinoma, and
gonadal germ-cell tumors. Recent studies have detected germline p53 mutations
in several additional Li-Fraumeni families as well as in a few cancer patients
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without the clinical features of the syndrome; The latter might have new
mutations or mutations with low penetration. On the other hand, germ line p53
mutations have not been detectable in some families with classical Li-Fraumeni
syndrome, raising the possibility of genetic heterogeneity.

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 how 60 human papillomaviruses (HPVs) which have been
identified. Approximately 18 of these have been associated with lesions of the
human genital tract; several of these 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 malignancy.
HPVs have also been linked to human cetvical carcinoma and other anogenital
carcinomas including cancer of the penis, vulvar carcinoma, and perianal
carcinoma. Recently many major advances have been made in understanding
the molecular biology of the HPVs. The viral genes which are expressed in
cervical cancer tissues have been identified and shown to be at least in part
responsible for the malignant characteristics of the cells. Two viral 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 researchers 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 exists that the E6 gene product also
complexes with the p53 cellular protein that, as described above, 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 designed 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 2 years of baseline data has been
analyzed, biological specimens will be collected and selected biochemical
measurements performed. Other NCI studies are evaluating radiotherapy for
breast cancer as a primary risk factor for second primary breast cancer
occurring in the contralateral breast. If such a risk exists, the dependence of the
risk on dose and age at exposure will be evaluated. Individual dosimetry
determinations are being made; the record abstraction is underway. NCI
epidemiologists are also assessing the role of pesticides and other agricultural
exposures, as well as cooking practices, in determining a woman’s risk for
breast cancer.



Division of Cancer
Prevention
and Control

Preventing Breast Cancer with Tamoxifen

The Breast Cancer Prevention Trial was implemented in the Community Clinical
Oncology Program (CCOP) network in FY 1992. The study is testing the ability
of tamoxifen, an anti-estrogen medication used in post-surgical treatment of
early stage breast cancer, to prevent the development of breast cancer in
women at increased risk for developing the disease. Based on resulits from
treatment clinical trials, scientists estimate that tamoxifen has the potential 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 5 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 that resemble the effects of estrogen repiacement therapy in
postmenopausal 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
endpoint, cardiovascular effects, alterations in bone/mineral metabolism,
occurrence of second primary cancers, and impact on quality of life will also be
assessed. The total trial will ast ten years.

Polyp Prevention Trial

This initiative is one of the NCI'’s first large trials involving dietary modification.

In this trial, diets will be modified to a low-fat, high-fiber and high fruit and
vegetable dietary 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 investigate the relationships between dietary intervention and
intermediate endpoints 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.
minorities, 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 2000
Objectives. Supported by recent data on cancer, programs have been initiated
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 continuing
activity that was implemented by the NCI in late 1987. The purpose of this
health education initiative is to mobilize Black Americans (professional and lay)
to develop coalitions that promote NCI's cancer prevention and contro! goals
and stimulate the involvement of the Black American community in this effort.
The NBLIC has created a network of concerned and active Black American
leaders throughout the country to help organize, implement, and support cancer
prevention programs at the national and local level.

11
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The National Hispanic Leadership Initiative on Cancer (NHLIC), modeled after
the NBLIC, will address cancer control barriers including risk factors and cancer
control service utilization aspects of Hispanic communities. NHLIC will impact
an estimated 16 million Hispanics (80 percent of the U.S. Hispanic population)
during the first 5 years. The mobilization of community ieaders will promote the
utilization of culturally sensitive cancer prevention and control programs.

The Appalachia Leadership Initiative on Cancer (ALIC) is targeted to all persons,
particularly those who are medically underserved residing in the region of the
United States known as Appalachia. This health education initiative will mobilize
the leaders (professional and lay) of Appalachia to develop coalitions to promote
NCI’s cancer prevention and control goals and stimulate the involvement of all
Appalachian communities in this effort. Among the ALIC'’s priorities are the
promotion of smoking cessation, dietary modification, and early detection
screening and treatment.

Science Enrichment Program

The Science Enrichment Program (SEP), originally a two-year pilot project, was
developed to encourage underrepresented minority and underserved youth as
well as individuals from low-income backgrounds to pursue professional careers
in science research fieids. The pilot national SEP was conducted during FY
1990 and 1991 at local colleges in the Washington metropolitan area. Over 250
nationally selected students (incoming tenth graders) participated. As a result of
this highly successful program NCl decentralized the SEP to include joint
sponsorship by a number of the Institutes of the National Institutes of Health.
During FY 1992, four "regional" SEPs were funded at the following institutions:
University of Massachusetts at Amherst; University of Kentucky at Lexington;
University of Southern California in Los Angeles; and the American Indian
Science and Engineering Society in Boulder, Colorado. These institutions
received 2 year awards to fund 30 to 50 students from minority and medically
underserved populations in summer programs for 1992 and 1993.

The American Stop Smoking Intervention Study (ASSIST)

ASSIST represents a collaborative effort between the NCI, the American Cancer
Society, State and local health departments, and other organizations to develop
comprehensive tobacco control programs. The purpose of ASSIST is to
demonstrate that the wide-spread, coordinated 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. ASSIST 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 4
years for prostate, lung, and colorectal cancers and 37,000 women will be
screened for the same period of time for lung, colorectal, and ovarian cancers.
Equal numbers of men and women will be followed with routine medical 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 mortality. Genetic
marker studies of diagnostic biopsy specimens relating genetic aberrations to
these cancers will be conducted. In addition, planning is underway for an
associated biorepository. Such a bank would provide an opportunity to test
promising serum molecular markers for their value in predicting these cancers.



Division of
Extramural Activities

Community Clinical Oncology Program (CCOP)

The CCOP has established a network of cancer specialists, surgeons, and
primary care physicians with access to cured cancer patients and their families
and other individuals at increased risk of developing cancer. The network
includes physicians practicing in community settings as well as those in
university hospitals and medical schools across the country. It is through this
network 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 1992.

Minority-based Community Clinical Oncology Program

The MBCCOP, which is modeled after the CCOP, was initiated in 1990 to
provide minority cancer patients with access to state-of-the-art cancer treatment
and control technologies. Ten MBCCOPs involving over 270 physicians are
currently enrolling patients onto cancer prevention, control and treatment clinical
trials.

Cancer Centers and Cancer Control in Minority Populations

Through the Comprehensive Minority Biomedical Program (CMBP) and the
Cancer Center 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 cancer centers, MEAs allow
expansion of center-based cancer control efforts in prevention, early detection,
screening, pre-treatment evaluation, treatment, continuing care and rehabilita-
tion, as well as stimulating the increased involvement of those primary care
providers who serve minority populations.

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, primarily 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 the publication of three NCI Requests for
Applications (RFAs)-- the Minority Oncology Leadership Award (K07), the Clinical
Investigator Award for Research on Special Populations (K08) and the Minority
School Faculty Development Award (K14)-- each describing a specific modifica-
tion 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 Supplements for Underrepresented Minorities

Through the NIH-wide supplemental program entitled "Initiatives for
Underrepresented 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
the NCI Minority Investigator Supplement Program, now includes supplements
for Minority High School Students, Minority Undergraduate Students, Minority
Graduate Research Assistants and Minority Individuals in Postdoctoral Training.
While this mechanism provides support indirectly to minority scientists and
students by way of funded grantees, the ultimate intent of these awards is to
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Office of the Director

influence a greater number of minority individuals to develop their research
capabilities and pursue independent careers as cancer research investigators.

Co-funding

For the purpose of encouraging undergraduate and graduate students to pursue
training related to cancer research, CMBP co-funds, with the Minority Access to
Research Careers (MARC) Program of National Institute of General Medical
Sciences, pre-doctoral fellowships to minority students and Honors
Undergraduate Training Grants to minority institutions. Similarly, through co-
funding with the Minority Biomedical Research Support program, NCI provides
support for specific cancer-related projects at participating minority institutions.

Other NCI Training Opportunities

The Summer Training Supplement is an extension of the MARC program and
provides increased training opportunities for MARC scholars by way of short-
term intramural laboratory training at the NCI. "

Support for Meeting Attendance

CMBP continues to encourage participation of minority students and researchers
in annual professional scientific meetings by providing travel support 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 CMBP currently supports contracts that enable
implementation of model strategies for the dissemination of cancer information
to Black populations by utilizing minority academic institutions, in particular the
Historically Black Colleges and Universities.

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 Center, where
they work with staff members on health education projects or science writing.

Cancer Information Service

The Office of Cancer Communications supports a nationwide network of offices
known as the Cancer Information Service (CIS). The CIS serves as the NCl's
primary mechanism to disseminate accurate up-to-date information to the
American public at the community level. As OCC field offices, the CIS provides
information on cancer and local resources through its toll free phone service
and conducts community outreach activities. Over 500,000 calls are received
each year. In addition, the CIS serves as a catalyst for the adoption and
adaptation of NCI education programs. Under a new program structure to be
implemented in 1993 the CIS will serve the entire continental United States,
Alaska, Hawaii, and Puerto Rico. The CIS offices are funded through a contract
mechanism with NCI designated cancer centers and community hospitals.

International Cancer Information Center
To increase the dissemination of criticai cancer information to physicians and
health professionals involved in cancer care, the International Cancer



Information Center (ICIC) developed two services that make cancer information
from PDQ available quickly and easily through fax (CancerFax®) or electronic
mail (CancerNet™). Through these services, all PDQ cancer information
statements, supportive care statements and cancer screening guidelines are
available to interested health professionals anywhere in the world. To facilitate
the communication with Spanish-speaking health professionals and patients,
CancerFax® has been translated and is now available in Spanish as well as
English.

The ICIC is also utilizing the Small Business Innovative Research (SBIR) program
to explore the feasibility of using new technologies to disseminate NCI’s
computerized databases, PDQ and CANCERLIT. Recent contract awards are
aimed at developing: 1) a portable medical record that will contain both patient
data and patient-specific information from PDQ and CANCERLIT; and 2) voice-
recognition and pen-based, wireless, front-end access to the NCI databases.

ICIC has signed a ietter of intent to initiate a Collaborative Research and
Development Agreement (CRADA) to develop and market an Integrated
Oncology Workstation. The clinical workstation is an integral part of a clinical
information system for the practicing physicians which automates medical
records management and provides easy access to information resources for the
support of medical care decision making and clinical trials management.
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Public Information
Dissemination

As part of its legislated mission, the National Cancer Institute actively supports 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’s information dissemination efforts include behavior modification studies, e.g. smoking and
breast screening, as well as activities specifically directed towards professional and public audiences.
The 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 included 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 result 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 number.

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 network offices, the NCI widely

distributes bulk volumes of pamphlets/brochures to hospitals, supermarkets, physician organizations,
etc., for subsequent distribution to the public.

Pamphlets/Brochures Distributed

Publication Total
CIS Ordering Literature PDQ
Inquiries Calls Distributed Searches
FY 1992 550,000 143,000 24,000,000 30,000

Scientific Information Dissemination

The ICIC continues to promote the use of PDQ to the widest audiences possible. The ICIC developed
two services that make the cancer information from PDQ available quickly and easily through fax
(CancerFax®) or electronic mail (CancerNet”). These two services make all PDQ treatment, supportive
care, and cancer screening guidelines available to interested health professionals anywhere in the world.
To facilitate communication with Spanish speaking health professionals and patients, (CancerFax®) has
been recently translated and is now available in Spanish as well as English. The ICIC continues to
increase the number of distributors and methods of access (online, CD-ROM, PDQ 'C’, and MUMPS) to
PDQ and the NCI’s iiterature database CANCERLIT. The Journal of the National Cancer Institute, the
NCI's peer-reviewed scientific periodical publication, provides information regarding clinical and basic
research advances to cancer professionals worldwide. I1CIC staff present NCI's scientific information
services, including database demonstrations and seminars, at national and international medical
meetings to enhance the awareness of these services.
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National Cancer Institute
Leadership

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
abnormalities and neoplastic diseases. He is a career officer in the United States Public Health Service.

Before becoming Director, Dr. Broder had been, since 1981, Associate Director for the Clinical Oncology
Program in NCI's Division of Cancer Treatment. He came to NCI as a clinical associate in the
Metabolism Branch of the Division of Cancer Biology and Diagnosis in 1972. In 1975, he became an
investigator in the Medicine Branch, DCT, and returned to the Metabolism Branch as a senior
investigator.

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
including AIDS. Dr. Broder and his co-workers identified certain types of suppressor cells which induced
immune impairment in some cancer patients. He and his co-workers also identified and characterized
neoplasms which arose from helper and suppressor cells. In addition 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. He is the recipient of numerous scientific
awards. His major focus 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. He
has also focused on the relationship between poverty and cancer.

Dr. Broder obtained his undergraduate and medical degrees from the University of Michigan. His
internship and residency were at Stanford University. He is board certified in Internal Medicine and in
Medical Oncology.



Former Directors of
the National Cancer Institute

Dr. Vincent T. DeVita, Jr., M.D.
January 1980 - June 1980 (Acting)
July 1980 - August 1988

Dr. Arthur Canfield Upton, M.D.
July 1977 - December 1979

Dr. Frank Joseph Rauscher, Jr., Ph.D.

May 1972 - October 1976

Dr. Carl Gwin Baker, M.D.
November 1969 - July 1970 (Acting)
July 1970 - April 1972

Dr. Kenneth Milo Endicott, M.D.
July 1960 - November 1969

Dr. John Roderick Heller, M.D.
May 1948 - June 1960

Dr. Leonard Andrew Scheele, M.D.
July 1947 - April 1948

Dr. Roscoe Roy Spencer, M.D.
August 1943 - July 1947

Dr. Carl Voegtlin, Ph.D.
January 1938 - July 1943

Dr. DeVita joined NCI in 1963 as a Clinical
Associate in the Laboratory of Chemical
Pharmacology. He served NCI as head of the
Solid Tumor Service, Chief of the Medicine
Branch, Director of the Division of Cancer
Treatment and Clinical Director prior to his
appointment as Director of NCI. In September
1988, Dr. DeVita resigned as NCI director to
become Physician-in Chief at Memorial Sloan-
Kettering Cancer Center.

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. Rauscher served as Scientific Director for
Etiology, NCI, prior to his appointment as Director
of NCI in 1972,

During his tenure with PHS, Dr. Baker served as
Scientific Director for Etiology, NCI, and as Acting
Director of NCI prior to his appointment as
Director in July 1970.

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 Director 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. Spencer became NCI'’s first Assistant Chief
and, subsequently, 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 Laboratory prior to becoming the first
Director of NCI in 1938.
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23



24

Frederick Cancer
Research and Development
Center

FCRDC Advisory Committee

Ad Hoc BSC Representatives

Ex Officio Member of NCAB

Edward B. Ziff, Ph.D.
Chairperson

Carmia G. Borek, Ph.D

James R. Broach, Ph.D.

Donald R. Helinski, Ph.D.

Phyllis J. Kanki, D.V.M., D. Sci.
Alexandra M. Levine, M.D.

Frank Lilly, Ph.D.

Raymond W. Ruddon, Jr., M.D., Ph.D.
Steve R. Tannenbaum, Ph.D.

R. Babu Venkataraghavan, Ph.D. (DCBDC)
Marcel A. Baluda, Ph.D. (DCE)

vacant (DCPC)

Ralph R. Weichselbaum, M.D. (DCT)

vacant

1992

1993
1993
1994
1993
1993
1993
1993
1993

1993
1993

1993



President’s Cancer

Panel
Harold Freeman, M.D. 1994 Henry C. Pitot., Ph.D. 1995
Chairman McArdle Laboratory

Department of Surgery
Harlem Hospital Center
New York, NY

Mrs. Nancy Brinker 1993
Founder and Chairperson

Susan G. Komen Foundation

Dallas, TX

University of Wisconsin
Madison, Wisconsin

Acting Executive Secretary

Ms. Iris J. Schneider

Assistant Director

Program Operations and Planning
National Cancer institute

Building 31, Room 11A34
Bethesda, MD 20892

Executive Committee
Members

Dr. Samuel Broder
Director

Dr. Daniel C. lhde
Deputy Director

Mr. Philip D. Amoruso
Associate Director for Administrative
Management

Dr. Richard H. Adamson
Director, Division of Cancer Etiology

Mrs. Barbara Bynum
Director, Division of Extramural
Activities

Dr. Bruce A. Chabner
Director, Division of Cancer Treatment

Dr. Peter Greenwald
Director, Division of Cancer Prevention and Control

Dr. Werner Kirsten
Associate Director, Frederick Cancer Research
and Development Center

Dr. Alan Rabson
Director, Division of Cancer Biology, Diagnosis and
Centers

Ms. Iris Schneider
Ex