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SCIENTIFIC DIRECTOR’S REPORTS

Francesco Cognetti

Scientific Director

Professor Francesco Cognetti is currently the Scientific Director of the Regina Elena Can-
cer Research Institute in Rome.

Professor Cognetti designed and conducted relevant clinical studies in 1980’ and 90’ in
the field of the treatment of head and neck cancer leading to significant contribution in the
development of combined treatments in localized disease and new drugs in the advanced
or metastatic setting. He also conducted studies on supportive care in neoplastic patients
mainly on control of emesis during chemotherapy.

He is presently conducting large scale controlled clinical trials on adjuvant chemotherapy
in operable breast cancer as chairman of the GIM (Gruppo Italiano Mammella), which
is the unique national cooperative group for clinical research on breast cancer.

He obtained a Master’s degree in Medicine and Surgery in 1975, and went on to spe-
cialize in Internal Medicine in 1981. Then from 1984, he followed a career in Oncolo-
gy, and gained European Certification in Medical Oncology in London in 1989.
Professor Cognetti is a member of several international organizations such as ESMO (the
European Society for Medical Oncology) where he was Chairman of the Membership
Committee. He was a member of the Executive Board and the Steering Committee and
is the national representative for Italy, as well as being an active member of the Head and
Neck Cooperative Group of EORTC (the European Oiganization for Research and
Tieatment of Cancer), where he was secretary.

He also represents Italy through his involvement in several prestigious organizations in-
cluding AIOM (the Italian Association of Medical Oncology) where he was President
until October 2003, as Secretary and Tieasurer of the Italian Alliance against Cancer As-
sociation, as an elected member of the Italian Health Governing Council and as a mem-
ber of the Italy-USA Executive Committee for Research in Oncology. He is also mem-
ber of the National Committee for Oncology, appointed by the Minister of Health.
Professor Cognetti is the author and co-author of more than 200 publications. He is al-
so a Peer Reviewer of the Annals of Oncology, the official journal of the European Soci-
ety for Medical Oncology.

Staff:

Secretariat:

FEDERICA CERVINI
SANDRO GENOVESI
CARMELA MATRASCIA
GIOVANNA SANTUCCIO
ANTONIO DE PAOLIS

Fund raising office:
ANNE SONIA CONVERS



International Affairs Bureau:
ILARIA VALLATI

Research Administration Office (Unita amministrativa per la ricerca - S A.R.):

ToMMASO COPPOLA - Director
PIERA BRUGNOLI

SABRINA DEL PESCO

MARIA LA ROSA

DORIANA SALVATI

Education (CME) and Training, Congress Center Management:

EUGENIO POGGI
CAROL SCIOSCIA
SABRINA SORESI

Data Center for Clinical Trials:

DiaNA GIANNARELLI - Director
FEDERICA FALCIONI

BARBARA MATRASCIA - Contracted staft
MARIO PELLICCIOTTA - Contracted staft
ISABELLA SPERDUTI - Contracted staff

Office for the Management of the Regional clinical and scientific activity:
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Library, scientific information and documentation:
GAETANA COGNETTI - Director

EMANUELA DIMIZIANI - Director
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Photographers - Tecnical Service:
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MAURO D1 GIOVANNI

During 2003 a notable expansion has been realized in the scientific research and clinical
activity, in the educational projects of the Regina Elena, as well as the structuring and or-
ganization of various sections in which the Scientific Directorship is organized.

Our intention in this volume is to present in detail the scientific activity of the various Di-
visions and Centers which comprise the Institute. As shown in the tables to be found here-
in, 179 scientific papers have been published in journals with - quoted impact factor -
compared to 134 the preceding year, and includes a rise in impact factor (617 vs. 543).
This increase pertains to all the Departments of the Institute. Instead, there has been a
decrease in papers published in journals without a quoted impact factor compared to those
with impact factor. Moreover, 19 books or chapters of books have been published. Com-
pared to the preceding year, there has also been a significant increase in participation on
behalf of the researchers of the Institute at national and international congresses, and 253
abstracts have been presented therein.

The high level of activity of the researchers of the Regina Elena Institute is testified by
their ability to obtain resources as illustrated in the following tables and graphs. The Min-
istry of Health, AIRC, the Italian Tiumor League, Lazio Region, CNR-MIUR, the
Italian Institute of Health, CEE, and others were the most contributing Institutions.
The Research activity of the Experimental Oncology Department has mainly been fo-
cused on new molecular indicators useful in the diagnosis and prevention of tumors, on
new approaches to preclinical drug, on the genetics of tumors, immunotherapy, vaccines and
gene therapy. The use of animal models (transgenic mice and nude mice with human tu-



mor transplants) has permitted the production of specific antibodies for functional domains
of oncoproteins.

During 2003, the Institute has proceeded with the projects of Alliance Against Cancer -
and cooperation has been consolidated with the other six oncologic IRCCS divisions on
these studies.

Furthermore the clinical activity has been significantly increased in 2003, as illustrated in
the graphs with 13,119 normal and daily admissions and 738,937 outpatient services.
The establishment of a Data Center for Clinical Trials enabled remarkable development
of clinical research in our Institute, which gained second place amongst all the Italian In-
stitutes (IRCCS, Universities and General Hospitals) for the number of clinical trials in
the oncological field according to the special classification recently published by the National
Observation Center for clinical trials on drugs.

The Epidemiology Division in particular has intensified its research on risk factors and
lifestyles related to primary prevention, has cooperated with the European investigation —
Eurocare — on the incidence and survival of tumors and the genetic risk of some tumors.
One hundred and fifty three clinical studies have been initiated during 2003, and 1,387
new patients have been enrolled. The Regina Elena has sponsored 23.5% of these trials.
The Data Center for Clinical Trials has dedicated a great deal of its activity this year for
the adaptation of new norms for Clinical Trials introduced in our country according to Eu-
ropean Directives (instituted in_January 2004). Furthermore, the Data Center for Clin-
ical 'Trials has worked on establishing a clinical data base along with a tissue and biolog-
ical data base within a sigle Date Bank system.

Moreover 111 educational and scientific events have been organized, 6 of which concerned
mainly the training of non-graduate personal and 105 with clinical and experimental re-
search personal, totaling 531 CME points.

I must thank all those in charge of Clinical and Experimental research, the Directors of
Departments and all the personal for their active service carried out during the course of
the year 2003.

My thanks also go to Ada Sacchi, Diana Giannarelli and Massimo Zeuli as well as all
the staff of the Scientific Director for their invaluable contribution with the editing.

The research activity presented in this volume has been made possible also thanks to the
contributions of the Ministry of Health, the Italian Association for Cancer Research
(AIRC) and the Italian League for the Fight Against Tumors, as well as the other Au-
thorities/ Corporations and Private companies.

FRANCESCO COGNETTI
SCIENTIFIC DIRECTOR



SCIENTIFIC ACTIVITY

PUBLICATIONS

IDEPARTMENTS 2000 2001 2002 2003
Central Facilities 17 25 21 41
Surgical Oncology 28 34 23 36
Medical Oncology 30 29 33 47
Prevention and Diagnosis 39 32 41 35
Neuroscience & Head - Neck Pathologies 8 4 5 9
Critical Area 7 15 2 13
Experimental Oncology 47 35 43 46
Therapeutic Programs Development 31 30 26 31
Total 207 204 194 258

IMPACT FACTOR *

DEPARTMENTS 2000 2001 2002 2003
Central Facilities 36,14 62,62 49,30 60,12
Surgical Oncology 22,87 21,13 26,80 34,02
Medical Oncology 45,62 40,11 106,10 124,65
Prevention and Diagnosis 60,53 65,20 71,30 44,05
Neuroscience & Head - Neck Pathologies 9,49 2,83 13,00 15,08
Critical Area 6,95 0,00 2,50 25,37
Experimental Oncology 170,02 141,23 188,42 158,24
Therapeutic Programs Development 100,51 101,84 85,58 155,32
Total 452,1 441,0 543,0 616,9
*Normalized according to the Italian Ministry of Health’s indications

PUBLICATIONS IMPACT FACTOR*
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EDUCATIONAL ACTIVITY (CME) 2002-2003

INTRAMURAL EDUCATIONAL ACTIVITY 2002 2003

EVENTS TOTAL CREDITS N° TOTAL CREDITS
Breakfast meetings 33 36

Multidisciplinary panels 9 9

Lectures 2

Experimental research seminars 15 13

Meetings, courses 43 46

Total 102 321 111 531

INSTITUTIONAL GRANTS

INSTITUTION PROJECT NO. FINANCIAL SUPPORT
Italian Ministry of Health 15 €  1.231.035,00
Lazio Region 2 € 210.000,00
AIRC 16 € 760.000,00
ACC 16 € 497.000,00
CNR-MIUR 8 € 183.342,00
MIUR-FIRB 2 € 261.200,00
ISS 4 € 119.651,00
Lega It Tumori 4 € 282.962,00
Other 2 € 242.200,00
Total year 2003 69 € 3.787.390,00

CNR-MIUR  MIUR-FIRB
ACC 5% 7% 1SS
13%

4% Lega It Tumori
7%
Other
6%

AIRC
20%

Lazio Region
6% It. Min. Health

37%
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TRIALS

Prev. & Diagn.

Dep.
14%

Med. Onc. Dep.
68%

Neur. &
Head-Neck
9%

FOUNDED PROJECTS

[DEPARTMENTS EXTERNAL
UNITS PI.*
Central Facilities 4 4 8
Surgical Oncology 3 4
Medical Oncology 2 4 6
Prevention and Diagnosis 6 5 11
Neuroscience & Head - Neck Pathologies 2 0 2
Critical Area 0 0 0
Experimental Oncology 23 6 29
Therapeutic Programs Development 5 1 6
Scientific Direction 1 3
Total year 2003 47 22 69
*Principal investigator
lgentml Facilities
Scient. Direc.  gog”
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11% 4%

Critical Area
0%

Exp. Onc.
49‘}/)0

ACTIVE CLINICAL TRIALS (2003)

Prev. & Diagn.
13%

Neurosc. & Head-Neck
Pathol.
4%

DEPARTMENT TRIAL No. PATIENT NO.
Surgical Oncology 13 141
Medical Oncology 103 727
Prevention and Diagnosis 21 349
Neuroscience & Head - Neck Pathologies 14 164
Critical Area 2 6
Total year 2003 153 1387

Crit. Area
1(;)}" Surg. Onc. Dep.
8%

PATIENTS
Crit. Area
D

ep.
Neur. & Head- 1%
Neck

10%

Prev. & Diagn.
Dep.
25%
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ELAN Pharma Italia S.p.A.
Eli Lilly - Aventis Pharma

KS Biomedix Ltd.
Merck KGaA
ORGANON S.p.A.

Pierre Fabre s.r.l.
Prodotti Formenti

NUMBER OF SUPPORTED CLINICAL TRIALS (2003)

Astra Zeneca S.p.A.
Eli Lilly S.p.A.
Novartis Farma S.p.A.
Janssen Cilag S.p.A.

Roche S.p.A.

Schering S.p.A.

Amgen S.p.A.

Merck Sharp & Dohme S.p.A.
Sigma Tau L.LE S.p.A.

Aventis Pharma S.p.A.
Italfarmaco S.p.A.

Oncotech

Pfizer Roerig Farmaceutici
Wyeth Lederle S.p.A.

Bayer Pharmaceuticals
Bristol Myers Squibb S.p.A.

Chiron Italia

IPSEN S.p.A.

Phidea S.p.A.

Promefarm
ABBOTT

PuBLICATIONS 2002-2003

10 12

Full Papers

2002

2003

Journals with Impact Factor 134 179
Total Impact Factor (*) 542,960 616,85
Full Papers

Journals without Impact Factor 28 15
Total Full Papers 162 194
- Abstract: International Congresses 74 96
- Abstract: National Congresses 75 157
- Books, chapters 20 19
Total publications 231 466

* Normalized according to the Italian Ministry of Health’s indications
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CLINICAL ACTIVITY

IN PATIENTS

1995 1996 1997 1998 1999 2003
Inpatient admissions 7220 7755 8627 8374 8083 6673 6721 8080 9478
Inpatient Days 79022 75933 76092 73510 67728 55064 54832 65706 72314
Alos 11 10 8,82 8,78 8,38 8,25 8,16 8,13 7,63
Surgical index % 52 55 52 53 51 50 51 51 51

Total Admissions 7220 7755 8627 8374 8083 9099 9552 11243 13119

CASE-MIX BY SPECIALITY (2003)

BEDS ADMISSIONS ALOS SURGICAL INDEX AVERAGE WEIGHT
General & Mammary Surgery 22 936 6237 6,66 92,7 1,303
Abdominal Surgery 37 858 12627 14,71 63,3 2,746
Chest Surgery 22 789 5636 7,14 65,7 2,207
Plastic Surgery 8 517 2463 4,76 92,8 1,049
Neurosurgery 16 424 447 10,6 68,9 2,2
Gynecology 22 807 6421 7,96 80,3 1,24
Otorhinolaryngology 18 519 5100 9,83 72,1 1,97
Urology 22 855 6708 7,85 87,8 1,77
Intensive Care 8 92 1688 18,35 47,8 5,24
Nuclear Medicine 8 486 1854 3,81 0 0,96
Medicine Oncology and Ematology 64 3195 19130 5,99 4,7 1,23

12



INPATIENT ADMISSIONS BY GEOGRAPHICAL AREA (2003)

Other Areas
15,70%
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INPATIENT ADMISSIONS BY AGE (2003)
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AVERAGE LENGTH OF STAY
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PLASTIC PATHOLOGY (140-208, ICD9CM) DISTRIBUTION BY SITE OF 8.515

(76% OF THE TOTAL NO. OF 2003 HOSPITALIZATIONS)

Others

Hematologic System
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Nervous System
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SURGICAL INTERVENTIONS (2003)

General & Mammary
Surgery
Urology 35,9%

Otorhinolaryngology
4,1%

Gynecology
14,1%
Neurosurgery ?S%&mmal Surgery
42% , ’

’ Plastic Surges
9,8%

SYSTEMIC TREATMENTS (2003)

Inpatients
1.926

Day Hospital
1.682

Outpatients
4.597
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OUTPATIENTS
(VISITS AND PERFORMANCES)

Breast surgery 12.622
Abdominal surgery 3.398
Thoracic surgery 1.356
Plastic and reconstructive surgery 3.316
Gynaecology 14.854
Urology 5.780
Medical Oncology 37.610
Hematology Oncology 3.155
Radiotherapy 143.946
Radiology and diagnostic imaging 26.283
Nuclear medicine 20.374
Clinical pathology 371.737
Histo and cytopathology 24.903
Digestive endoscopy 9.376
Endocrinology 5.100
Oncologic dermatology 8.917
Neurosurgery 852
Neurology 22.265
Head&Neck surgery 4.309
Intensive care, pain therapy and palliative care 1.300
Pulmonary physiopathology 6.803
Cardiology 8.756
Psychology 1.925

Total 738.937




DEPARTMENTS S.C. ® S.S.D.

\Clinical Research Area}——

SERVICES
Ettore Maria Salvatore Conti

DEPARTMENT OF
ONCOLOGICAL SURGERY

Eugenio Santoro

DEPARTMENT OF MEDICAL
ONCOLOGY

Edmondo Terzoli

DEPARTMENT OF
ONCOLOGICAL PREVENTION
AND DIAGNOSES

Raffaele Perrone Donnorso

DEPARTMENT OF
NEUROSCIENCES AND HEAD
& NECK

Bruno Jandolo

DEPARTMENT
OF CRITICAL AREA

Luigi Aloe

» Cancer Prevention Institutional and External Affairs and
Educational Programs (Silverio Tomao)

* Integrated Service of Epidemiology and Information Systems
(Ettore Maria Salvatore Conti)

* Pharmacy (Felice Musicco)

* Medical Physics and Expert Systems (Marcello Benassi)
* Psychology (Patrizia Pugliese)

¢ Laboratory Animal Center (Gennaro Citro)

* General Surgery A - Breast - Melanoma - Soft Tissue
Sarcomas (Franco Di Filippo)

* General Surgery B - Digestive and Hepaticopancreatic
Disease Disorders (Eugenio Santoro)

* Thoracic Surgery (Francesco Facciolo)

* Gynaecology (Carlo Sbiroli)

* Urology (Michele Gallucci)

* Plastic and Reconstructive Surgery (Roy De Vita)

* Medical Oncology A (Francesco Cognetti)

* Medical Oncology B (Massimo Lopez)

* Medical Oncology C (Edmondo Térzoli)

* Hematology Oncology (Maria Concetta Petti)
* Radiotherapy (Giorgio Arcangeli)

* Radiology and Diagnostic Imaging (Marcello Crecco)
* Nuclear Medicine (Carlo Ludovico Maini)

* Clinical Pathology (Fiorella Guadagni)

* Histo and Cytopathology (Raffaele Perrone Donnorso)
* Digestive Endoscopy (Vincenzo Casale)

* Endocrinology (Maria Luisa Appetecchia)

* Oncologic Dermatology (Pasquale Frascione)

e Neurosurgery (Emanuele Occhipinti)
* Neurology (Bruno Jandolo)
* Head & Neck Surgery (Giuseppe Spriano)

* Intensive Care, Pain Therapy and Palliative Care
(Edoardo Arcuri)

* Pulmonary Physiopathology (Vincenzo Cilenti)
* Anaesthesiology (Luigi Aloe)

* Cardiology (Italo Sacchi)
17



Experimental
Research Area
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| DEPARTMENT OF

EXPERIMENTAL ONCOLOGY
Ada Sacchi

ADMINISTRATIVE
CHAIRMAN

Luigi Giusto Spagnoli

DEPUTY ADMINISTRATIVE
CHAIRMEN
Francesco Vaia, Guido Rasi

DEPARTMENT FOR THE
DEVELOPMENT OF
THERAPEUTIC PROGRAMS

GENERAL MEDICAL
DIRECTOR

Patrizio Valeri

MEDICAL DIRECTOR
Costanza Cavuto

—| SCIENTIFIC DIRECTOR

Independent Ethical

Committee

Francesco Cognetti

ADMINISTRATIVE
DIRECTOR

Elisabetta Paccapelo

CHAIRMAN:

¢ Laboratory “A” of Experimental Chemiotherapy (Gabriella Zupi)

* Laboratory “B” of Immunology (Pier Giorgio Natali)
* Laboratory “C” of Molecular Oncogenesis (Ada Sacchi)
* Laboratory “D” of Virology (Aldo Venuti)

¢ Laboratory “A” associated to Surgical Oncologic
Department (Pier Giorgio Natali)

¢ Laboratory “B” associated to Medical Oncology
Department (Gabriella Zupi)

¢ Laboratory “C” associated to Prevention and Diagnoses
Department (Marco Giorgio Paggi)

¢ Laboratory “D” associated to Neurosciences, Head &
Neck and Facial Pathologies Department (Ada Sacchi)

e Secreteriat Office
» Cancer Research Projects
* International Affairs Bureau

* Administrative Service for Research (S.A.R.- Servizio
Amministrativo per la Ricerca) (Tommaso Coppola)

¢ Unit for Lectures and CME Programs, Congress Center
Management

¢ Clinical Trials Data Center/Biostatistics Office
(Diana Giannarelli)

* Library, Scientific Documention and Information
Service I.R.E. (Gaetana Cognett)
C.R.S. (Emanuela Diniziani)

* BioInformatics and Telemedicine Center
¢ Technical Photography Service

¢ Unity for the Management of Clinical and Scientific
Activities (Italo Lorenzon)

Gianfranco Turchetti

MEMBERS:

Raffaele Argentieri, Silvio Damiani, Silverio Tomao,
Filippo De Marinis, Mario Roselli, Luca Marini, Lucia Negri,

Marina Cicerone, Romana Gianvenuti

EX-OFFICIO MEMBERS:

Francesco Cognetti, Mauro Picardo, Patrizio Valeri, Felice Musicco

SECRETARY:

Anna Maria D’Ambrosio




Cancer prevention
institutional and
external affairs and
educational programs

DIRECTOR:
SILVERIO TOMAO, MD

SCIENTIFIC REPORTS

Silverio Tomao graduated in Medicine and Surgery in 1978 and later obtained his special-
ization in Clinical Obstetrics and Gynecology (1982) and Oncology (1986). After having
held the position of Public Health Physician from 1980 to 1986, he then went on to de-
velop his own clinical and scientific activity at the National Institute for Cancer Research,
Genoa, and at the Department of Experimental Medicine and Pathology at La Sapienza
University, Rome, as assistant in Medical Oncology from 1986 to 1992 and Chief of Med-
ical Oncology from 1993 to date. Since 2003, Dr. Tomao has been responsible for the pro-
motion of preventative, institutional, teaching and training activities as well as the external
relations of the Regina Elena Institute. As such, he coordinates and directs the primary and
secondary prevention initiatives of the Institute as well as the teaching and training pro-
grams in cooperation with the Scientific Department. He is a member of numerous com-
missions and technical-scientific work groups and holds various teaching positions at the
Universities of Rome, Genoa and Cassino. He is the author of nearly 200 scientific works
published in national and international journals and has been the speaker and moderator in
numerous scientific congresses, many of which he organized.

Staff:

ORESTE ARONADIO - M.D.
MAURIZIO DE SANTIS - M.D.
GIUSEPPE LA FERLA - M.D.
G1AcoMO CARLO RispoLI - M.D.

Aim and mission

The 2003 organizational, clinical and scientific activity of the Department for the Promo-
tion of the Preventive, Institutional, Teaching and Training Activities as well as External
Relations was carried out via the joint development of different institutional initiatives
aimed at promoting and implementing events dedicated to oncologic prevention, the re-
lationships with other countries in the promotion of institutional activities, the develop-
ment of training and educational activities in the field of oncology.

The service stood out as a Provider of teaching and training activities in and out of the
companies within the ECM Commission of the Ministry of Health, using the scientific
and clinical knowledge of the IRCCS oncology as well as the availability of the Bastianelli
Congress Center, a high level multipurpose teaching center, in cooperation with other in-
stitutes and scientific establishments. In line with these initiatives the Department has also
organized and developed training events in cooperation with the Scientific Department of
the IRCCS Regina Elena, Rome, dedicated to in-depth scientific research and the pro-
motion of initiatives of internal and external cooperation for the creation of clinical and
experimental research protocols in the field of neoplastic pathology.

Based on this program, other training initiatives have been organized, such as: courses, sem-
inars, workshops, meetings, etc. for personnel and external nurses, including difterent pro-
fessional categories (doctors, nurses, socio-health assistants, psychologists), all involved in
the oncologic field.

During recent years the Center for Training of the IRCCS Regina Elena, has become the
regional structure of reference in the organization of teaching/educational activities in the
oncologic field, guaranteeing a varied and high level training program which is carried out
by the organization of brief weekly encounters and monthly seminars, as well as other
training events (courses, workshops, meetings) which take place throughout the year.

19
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The activity of the Center for the Prevention of Tumors has always been considered a
point of reference in the region for the prevention of neoplastic illnesses due to its com-
plete and qualified services, and thanks to the availability of high-level human and struc-
tural resources at the IRCCS Regina Elena.

The Center’s mission has always been, and still is, the possibility of offering a range of services for
primary and secondary high-level prevention, as well as institutional and country wide initiatives
aimed at health information and education for responsible prevention and improved health.

Activity

The Center is organized in two levels of intervention; a multidisciplinary strategy aimed
at the early diagnosis of tumors and precancerous states and a strategy of training and ed-
ucational intervention aimed at primary prevention and the maintenance of health.
Furthermore, the center is focused on initiatives which promote intervention in the coun-
try aimed at promoting prevention for corporations, institutes and businesses through the
functional and operational partnership with other medical institutes thanks to common
strategic objectives within the public health system.

From a clinical point of view, the Department for preventative activities is structured ac-
cording to the following functional framework:

* Preventive visits for general oncology

» Control of oncologic patients apart from follow-ups

* Service for first stage breast prevention

* PSA dosage and urinary cytology

¢ Specialized gynecologic and oncologic dermatology visits

* Early diagnosis of pulmonary tumors

* Diagnosis and control of hereditary/familial tumors

¢ Clinic of oncologic drug prevention

* Service of psycho oncology

In 2003, almost 10,000 diagnosis were carried out through visits and general testing, breast
controls, diagnostic testing and follow ups. Only 200 breast examinations were carried out
due to the fact that the service only begun its full activity in October of 2003. It is im-
portant to state that in the first semester of 2004, with only two part-time specialists avail-
able 2,000 visits breast examinations were carried out.

Over 25% of the general preventive visits include first visits, so much so that, the limited
staff (only one doctor now) has had to limit the age of entrance to the program to indi-
viduals 70 years of age and younger.

Thanks to its important instrumental clinical/diagnostic activity, the center has been able
to identify numerous cases of neoplastic and preneoplastic pathology, both in first and sec-
ond level screening.

As regards the scientific research activity, priority has been given to certain subjects, such
as the early diagnosis of pulmonary tumors with spiral CT (ELCAP project), the preva-
lence and incidence of genital infection from HPV, the study of hereditary predisposition
to breast and ovarian tumors, the familiarity for melanoma and colon rectal tumors.

The Medical Directors of the Center have taken part in research projects in cooperation
with institutional corporations of national importance (Istituto Superiore di Sanitd) and
have developed original guidelines for research on the relationship between lifestyle and
tumor (eating habits, smoking, environmental pollution).

The center has also developed training and educational health initiatives on a country-
wide basis, organizing events dedicated to this subject and setting up projects in coopera-
tion with sectors of reference in the educational field, aimed at the health education of
professors and students from middle and high schools. In this regard, Dr. Rispoli has con-
centrated on a training and educational health project in educational institutions and cul-
tural associations, using his experience and the competence of the Regina Elena Institute.
Dr. La Ferla has completed this educational project by applying his personal competence



to seminars dedicated to the subject of oncologic prevention and health education in
scholastic structures and scientific associations. In order to improve the epidemiologic
competence of the Service, Dr. Oreste Aronadio was introduced to the level 2 masters in
epidemiology at the Sacro Cuore Catholic University. By the end of the project, Dr.
Aronadio had completed an interesting case control study on 6,609 females, aimed at high-
lighting the familial role in breast cancer in a well-defined geographic area.

During training, the doctors of the Center have respected the internal and external train-
ing initiatives of the Institute. In 2003, Dr. Rispoli, managed to obtain 120 credits for fur-
ther medical education from the commission.

Professor Tomao, director of the Center, has attended and finished the managerial training
course for the directors of complex structures in the Liguria Region. He has taken part in
many studies and research groups as well as the Executive Boards of Scientific societies
(SIT, AIOM). He has organized training events and congresses, in which he was also a
speaker and moderator. He is responsible for the operative unit for the ‘Epidemiological,
biological and clinical evaluation of the risks of occupational exposure to chemothera-
peutics in a hospital context’in a project on the evaluation of the risks of manipulating an-
tiblastic chemotherapeutics in the health system financed by the Ministry of Health.

He is an expert on the Ministry of Health’s national commission for further training, he is
vice president of the Committee of ethics of the Istituti Fisioterapici Ospedaleari, Rome,
Oncologic Consultant at the Center for Tumor Prevention of the La Sapienza-Palazzo
Baleani, University of Rome. He is responsible for the Research project financed by the
Italian League in the fight against tumors, entitled ‘Progetto pilota integrato di formazione,
educazione sanitaria e formazione oncologica per il personale docente della scuola media
superiore’. He is also in charge of the operative unit n.4 for the project on Tumor Bio-
markers (BT), as well as doctor for General Medicine (MMG); ‘Efficenza ed appropriatez-
za di utilizzo clinico’, financed by the Ministry of Health.

Professor Tomao is a contract professor at the Universtita degli Studi, Rome in the schools
of medical and oncologic specialization, at the University of Genoa in the school of on-
cologic specialization and at the Facolta di scienze motorie di Cassino in Farmacologia.

Publications 2003

A. ZULLO, A. ROMITI, S. TOMAO, C. HASSAN, V. RINALDI, M. GIUSTINI, S. MORINI, E TAGGI.

Gastric cancer prevalence in patients with liver cirrhosis.
Eur J Cancer Prev 2003, June,12(3):179-182

FrATI L., FAGGIONI A., GULINO A., NUTI M., RAGONA G., SACCANI JOTTI G., SANTONI A., SCREPAN-
TI I. AND TOMAO S.

New trends in molecular oncology-“Tumor markers in the era of molecular medicine.
J Tiumor marker oncol 2003,18(3):124-131

CARLINI P, FERRETTI G., D1 COSIMO S.,M COLELLA E., TONACELLA R., ROMITI A., TOMAO S. FRAS-
SOLDATI A., PAPALDO P, FABI A., RUGGERI E.M., COGNETTI E

Is there a benefit by the sequenze anastrazole-formestane for postmenopausal metastatic breast
cancer women?

J Steroid Biochem Mol Biol, 2003 Jul; 86(1):107-109
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Integrated service of
epidemiology and
information systems

DIRECTOR:
ETTORE MARIA SALVATORE
ConNTI, MD

Ettore Conti received his MD in 1978 and specialised in Diseases of the digestive tract in 1983
at La Sapienza. University, Rome. In 1987 he also specialised in Oncology.

From 1983 to 2003 he was Director of the Cancer Registry of Latina Province. From 1981
he worked at Regina Elena National Cancer Institute and since 1982 he has been at the De-
partment of Environmental Carcinogenesis Epidemiology and Prevention (SOAEP). From
1995 he has worked at the Regina Elena National Cancer Institute as Responsible of the De-
partment of Network on Clinical and Administrative Data (SIO, SIAS). From 2001 to 2003
he was Director of the Department of Epidemiology and Network on clinical and adminis-
trative data (S.Int.E.S.I.). From 2001 to 2002 he was also Corporate Health Director.

From 1999 to 2003 he taught Cancer Epidemiology and Prevention at Tor Vergata Universi-
ty, Rome.

Dr. Conti's research interests were focused on Cancer Epidemiology with a particular con-
cern for Cancer Registration, with the issue of incidence, prevalence and survival data; other
subjects of interest were analytical studies on diet and risk of cancer.

He was also a member of board of the Italian Association of Cancer Registries (AIRT); vot-
ing member of the International Association of Cancer Registries IACR) of WHO; mem-
ber of EUROCARE, EUROCIM and EUROPREVAL European Projects.

Unfortunately Dr. Ettore Conti passed away August 2, 2003. All his colleagues and assistants
wish to remember his commitment, devotion and great professional competence.

Staft:

VALERIO RAMAZZOTTI - M.D. Epidemiologist
MARIA CECILIA CERCATO - M.D. Epidemiologist
MARCO CAPERLE - M.D. Epidemiologist

Epidemiology activities:
MINA LoMuscCIO - Administrative Assistant
FULVIA AZZOLINA - Administrative Assistant

Research Staff under contract:
ANNA SESSA - Graduate

CHIARA MANFREDINI - Graduate
ALESSANDRA D’IPPOLITO - Graduate
MARCO CANFORA

CECILIA FAGIOLI

FRANCESCA GABRIELLI

ANA ISABEL CALVO ABAD

SIMONA SBRAGA

Activities of SI.0O. and S.I.A.S.

ELENA GATTEI - Administrative Assistant

FRANCESCA MORETTI - Administrative Assistant

SILVIA MALVEZZI - Administrative Assistant

DANIELA RENNA - Administrative Assistant

ADRIANA SANGUIGNO - Administrative Assistant

ANNA LISE D1 BELLA - Administrative Assistant

SIMONETTA ROSCIONI - M.D. Post-graduate under Contract

Activities 2003

ACTIVITIES OF S.I.O. AND S.LAS.

During 2003 the database on inpatient hospital admissions, S.1.O, and the database on outpa-
tient hospital procedures, S.I.A.S, have assured the institutional link with national and region-
al authorities and have given their support to internal decision-making process in medical as
well as administrative management.

Epidemiology Activities
CANCER REGISTRY
The registration of oncological cases connected to IRE has been carried out in accordance



with the Sistema Informativo Ospedaliero database. This will allow us to update acquired da-
ta concerning the previous period.

The Cancer Registry of Latina Province afferent to S.Int.E.S.I. continued its routine activities
of registration and coding of incident cases of malignant tumors in the Province of Latina. In
2003 the activities of the Cancer Registry and co-operation with other Italian and European
Cancer Registries and Registries of Pathology enabled the publication of many studies.

EUROCARE AND ITACARE

S.Int.E.S.I, through the Cancer Registry of Latina, participated in the Eurocare study, a Eu-
ropean Co-operative Project based on data collected from the cancer registries for the study
of survival in oncological patients. This study involved the Istituto Superiore di Sanita of Italy
and 67 European Cancer Registries. Latina Cancer Registry contributed with 14,597 vali-
dated cases from 1983 to 1994. In 2003 a study called EUROCARE 3, concerning incident
cases from 1990 to 1994, has been published.

The study is based on the calculation of relative survival, that is the ratio between survival ob-
served in registered cases and survival expected in the general population with the same char-
acteristics of age, gender and residence. Relative survival can be meant as a method to esti-
mate survival after correction for non-neoplastic causes of mortality.

The population-based survival derived from the Cancer Registries is a public health indica-
tor, resulting from different factors; effectiveness of treatment, accessibility to health structures,
the socio-cultural and economic level of the populations under study.

Some geographical differences in survival have been highlighted. They could depend on dif-
ferent factors such as stage of disease at diagnosis, accessibility to the best treatment, the macro-
economic determinants including health and public health investments.

In order to take these variables into account we joined the co-operative ITACARE study,
which includes the Istituto Superiore di Sanita of Italy and other Italian Cancer Registries.
The study involves high resolution analysis to evaluate the role of stage at diagnosis, treatment
and the socio-economic variables related to census data.

SKIN CANCER PREVENTION PROGRAMME IN SCHOOL-AGE CHILDREN. THE AUTO-DIAGNOSIS OF
CHILDREN.

A Skin Cancer Prevention Program for children of the nursery schools of the Lazio region
has been carried out with the support of the Administrative Office of Lazio region.The choice
of a population of pre-school children is aimed at earlier preventive action during the child’s
life. The program undertook to make personalized guidelines for sun exposure available to
each child, based on a questionnaire to be completed on skin photosensitivity, which was
handed out in the schools. One thousand and sixty nine schools took part in the initiative.
Out of a population of 150,000 children 127,940 participated and 75,266 completed the
questionnaire, corresponding to a compliance of about 60%. After recording the data obtained
from the questionnaires, 74,908 letters of recommendations were sent to each school at the
end of the school year. From the questionnaire children who showed problems of certain
prominence, were invited to S. Maria and S. Gallicano Institute for a dermatology visit.

We also carried out the same program for foreign children in the following countries: Tunisia,
Russia, Spain (Valencia) and Hungary. The analysis of data resulting from the questionnaires,
allowed us to process and send personalized guidelines to all children involved in the project
and send the results of the analysis of the sample to those responsible in the foreign countries
involved.

We also signed an agreement with Instituto Valenciano de Oncologia (Spain), school year
2003-2004, and with the Hellenic Cancer Society of Athens (Greece) to introduce the proj-
ect in their countries.

The Province of Rome allocated a budget for the development of the Project on the derma-
tologic evaluation and control of the extent that the message was received, to be carried out
in the school year 2004-2005 on a sample of children from nursery schools.
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SURVEY OF THE FREQUENCY OF Risk HABITS IN A POPULATION THROUGH INTERVIEWS ON A FA-
MILIAL SAMPLE OF SCHOOL-AGE CHILDREN

The database containing the data of a sample of families (approx. 3000 people) from the Lazio
region, who gave their consent to participate in initiatives of prevention and health education
during the program to prevent damage derived from sun exposure spreading in the schools.
An evaluation of the interventions that could be carried out in prevention and health pro-
motion it is also in progress.

ALLIANCE AGAINST CANCER

Project No. 15: The network on economic-health, etiopathogenetic and epidemiological
analysis of the population with thyroid tumor and thyroid oncological pathology afferent to
IRCCS.

For this project, S.Int.E.S.I. together with the National Cancer Institute of Milan were the co-
ordination centers. The main purpose being to establish a network among the participating
Institutions (national IRCCS), which will enable us to share a database of the cases concern-
ing thyroid cancer afferent to each center.

As a consequence, we have pursued two lines of work:

a) setting up of an electronic medical record containing the patient’s information (personal da-
ta, familial history, clinical tests, surgical procedures, histological data, therapies, follow-up da-
ta, etc.). In this database the National Cancer Institute of Milan collected data on case histo-
ries for 2003. A demo version is available on the website www.e-oncology.it.

b) at Regina Elena National Cancer Institute (S.Int.E.S.I.) a file based on a record-linkage
among the different databases of the Institute has been set up. In particular. The records relevant
to the pathology under discussion taken from the SIO database concerning inpatient admissions
from 1995 to 2003 have been selected. To these records we linked the records provided by SIAS
concerning the data on outpatients, available from 1998 and the records on about 600 patients
obtained from an ad hoc database provided by the Nuclear Medicine Department.

This experimental phase has involved over 1,400 patients, the main diagnosis being thyroid
cancer, which has generated over 2,400 hospital admissions and over 46,000 outpatient pro-
cedures.

As to records provided from Nuclear Medicine, the linkage allowed the optimal integration
of available information on each patient, overcoming the lack of a single database, such as the
lack of histological data in the SIO database obtained from the Nuclear Medicine files, and
the lack of data concerning the economic data typical of clinical databases.

Moreover, the possibility of assigning to each inpatient the total number of procedures re-
ceived as an outpatient, thanks to information technology was of particular relevance.

The results obtained during this experimental phase have been submitted to other centers in-
volved with whom we defined the structure of a shared database for storage of data. This will
enable the setting up of a common database for all the Institutes involved.

Alliance Against Cancer

Project No. 7: Epidemiology for health education and information. The project “Tumours in
Italy” is a Epidemiology E-oncology site.

S.Int.E.S.I. participated as co-operative center in the project based on the E-Oncology, Al-
leanza contro il Cancro portal, set up with the aim to make oncological information for an
acquainted and specific health education available on the web.

The project “Tumors in Italy” (www.tumori.net), supported by Alleanza contro il Cancro,
aims to produce, in cooperation with E-Oncology, the Epidemiology portal of Italian On-
cology. The portal can be reached on the web and already provides the initial results of the
project.

The activities involve IRCCS, experts and oncological networks divided in Gruppi Obietti-
vo (GO).

The main aims are: the epidemiological description of cancer through a network of Cancer
Registries to produce estimates both on national and regional bases, as well as the description



of the activities of early diagnosis and of risk factors related to specific neoplasms.

GO “Stime Epidemiologiche” resulted from the cooperation between the National Cancer
Institute of Milan and Istituto Superiore di Sanita of Rome with the aim of producing esti-
mates of epidemiological indicators at the regional and national level. It has benefited from
the cooperation of the Cancer Registries, among them the Cancer Registry of Latina
Province connected to S.Int.E.S.I. As a consequence, it has been possible to produce estimates
on incidence and prevalence on a regional base for ten different tumors and for the total num-
ber of tumors. Data are already available on the web.

The Latina Cancer Registry, together with the Italian Association of Medical Oncology, IR~
CCS of Naples and Bari, and with Ragusa Cancer Registry participated in “GO SUD
ITALIA”. The main purpose of the project is to detect the principal faults of the cancer reg-
istration networks in the regions of Southern Italy.

OTHER ACTIVITIES

Co-operative epidemiological studies were published in 2003. In particular analytical studies

such as:

* the case-control study on “Dietary glycemic index, glycemic load and ovarian cancer risk:
a case-control study in Italy”, that supports the hypothesis of a direct association between
glycemic index and glycemic load and ovarian cancer risk and of the possible role of hy-
perinsulinemia/insulin resistance in ovarian cancer development;

* the case-control study on “Familial history of cancer and risk of ovarian cancer” that confirms
higher ovarian cancer risk in women with a familial history of ovarian and breast cancer;

* the case-control study on “Folate intake and risk of oral and pharyngeal cancer” that sup-
ports a protective role of folate against oral and pharyngeal carcinogenesis;

* the case control study “Does pizza protect against cancer’”” on protective role of pizza for di-
gestive tract neoplasms;

* the case-control study on “Cigarette tar yield and risk of upper digestive tract cancers: case-
control studies from Italy and Switzerland” that confirms the direct relationship between the
tar yield of cigarettes and upper digestive tract neoplasms with clear indications for stopping
smoking as a priority for prevention;

* the case-control study on ‘“Delayed infection, late tonsillectomy or adenoidectomy and adult
leukemia: a case-control study” that pointed out that a later age at adenoidectomy and ton-
sillectomy increased the risk considerably of lymphocytic (but not myeloid) leukemia;

* the case-control study on “Non-Hodgkin’s lymphoma, leukemia, and exposures in agricul-
ture: results from the Italian multicenter case-control study” that suggest an increased risk
for NHL and leukemia for some chemical classes of pesticides;

* the study on “Prostate cancer in Italy before and during the ‘PSA era’: survival trend and
prognostic determinants” that pointed out a striking prognostic improvement between the
late 1980s and the early 1990s occurred in almost all Cancer Registries.

Further studies were carried out by record linkage between the National Registry of AIDS

and 19 Cancer Registries focusing on the risk of cancer, and the incidence of AIDS-Defin-

ing Cancer in persons with AIDS in Italy.

European Competition “Quit & Win! 2003” Start Smoking And Win A Prize
S.Int.E.S.I. and the Pulmonary Physiopathology Service of Regina Elena National Cancer In-
stitute carried out this European Project promoted by ENYPAT (European Network Young
People Against Tobacco).

The aim of the project was to help young smokers (aged 14-21) to quit smoking through a
competition held in the High Schools of Rome and the province.

Young people who quit smoking for a month receive a prize.

The project aimed at informing young people and making them aware of the damages pro-
voked by smoking involving teachers, parents, schoolmates and friends. The project gave an
insight into the characteristics of Italian young smokers and permitted the planning targeted
interventions for the prevention of damage caused by tobacco.
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As to the activities of Epidemiology S.Int.E.S.I. 1s also involved in other research projects with
the Clinical and Scientific Departments of the Institute.

Publications 2003

CArocAccCIA R., GATTA G., ROAzz1 P, CARRANI E., SANTAQUILANI M., DE ANGELIS R., TAVILLA A.
AND THE EUROCARE WORKING GROUP CONTI E. (LATINA CANCER REGISTRY)

The EUROCARE-3 database: methodology of data collection, standardization, quality con-
trol and statistical analysis.

Annals of Oncology 14 (Supplement 5): v14-v27, 2003

SANT M., AARELEID T., BERRINO E, BIELSKA LASOTA M., CARLI PM., FAIVRE ]., GROSCLAUDE P,
HEDELIN G., MATSUDA T., MOLLER H., MOLLER T., VERDECCHIA A., CAPOCACCIA R., GATTA G.,
MICHELI A., SANTAQUILANI M., RoAzz1 P, List D. AND THE EUROCARE WORKING GROUP. (CONTI
E. (LATINA CANCER REGISTRY)

EUROCARE-3: survival of cancer patients diagnosed 1990-94-results and commentary
Annals of Oncology 14 (Supplement 5): v61-v118, 2003

GATTA G., COrRAZZIARI 1., MAGNANI C., PERIS-BONET R., RoAzzI P, STILLER C. AND THE EURO-
CARE WORKING GROUP CONTI E. (LATINA CANCER REGISTRY)

Childhood cancer survival in Europe.
Annals of Oncology 14 (Supplement 5): v119-v127, 2003

COLEMAN M.P, GATTA G.,VERDECCHIA A., ESTEVE J., SANT M., STORM H., ALLEMANI C., CICCOLAL-
Lo L., SANTAQUILANTI M., BERRINO E AND THE EUROCARE WORKING GROUP. CONTI E. (LATINA
CANCER REGISTRY)

EUROCARE-3 summary: cancer survival in Europe at the end of the 20th century.
Annals of Oncology 14 (Supplement 5): v128-v149, 2003

Roazzi P, CarocacciA R., SANTAQUILANI M., CARRANI E. AND THE EUROCARE WORKING
Group. (ConTI E. (LATINA CANCER REGISTRY)

Electronic availability of EUROCARE-3 data: a tool for further analysis.
Annals of Oncology 14 (Supplement 5): v150-v155, 2003

AUGUSTIN L.S.A., POLESEL J., BOSETTI C., KENDALL C.W.C., LA VECHIA C., PARPINEL M., CONTI E.,
MONTELLA M., FRANCESCHI S., JENKINS D.J.A. & DAL Maso L.

Dietary glycemic index, glycemic load and ovarian cancer risk: a case-control study in Italy.
Annals of Oncology 14: 78-84, 2003

NEGRI E., PELUCCHI C., FRANCESCHI S., MONTELLA M., CONTI E., DAL MASO L., PARAZZINI E TA-
VANI A., CARBONE A., LA VECCHIA C.

Family history of cancer and risk of ovarian cancer.
European _Journal of Cancer 39(4): 505-10, 2003

PeLuccH C., TALaMINI R., NEGRI E., LEvi E, CONTI E., FRANCESCHI S., LA VECCHIA C.
Folate intake and risk of oral and pharyngeal cancer.
Annals of Oncology 14: 1677-1681, 2003



GALLUS S., BOSETTI C., NEGRI E., TALAMINI R.., MONTELLA M., CONTI E., FRANCESCHI S., LA VEC-
CHIA C.

Does pizza protect against cancer?
Int | Cancer 107(2): 283-284, 2003

GALLUS S., ALTIERI A., BOSETTI C., FRANCESCHI S., LEVI E, NEGRI E., DAL Maso L., CONTI E., ZAM-
BON P, LA VECccHIA C.

Cigarette tar yield and risk of upper digestive tract cancers: case-control studies from Italy and
Switzerland.

Annals of Oncology 14: 209-213, 2003

FRANCESCHI S., DAL Maso L., PEzzoTT! P, POLESEL ., BRAGA C., PISELLI P, SERRAINO D., TAGLIABUE
G., FEDERICO M., FERRETTI S., DE Lisi V., LA RosA E, CONTI E., BUDRONI M., VICARIO G., PIFFER
S., PANNELLI E, GIACOMIN A., BELLU E, TuMmINO R., Fusco M., REzzA G. FOR THE CANCER AND
AIDS REGISTRY LINKAGE STUDY.

The members of the Cancer and AIDS Registry Linkage Study (Ramazzotti V. Registro Tu-
mori di Popolazione della Provincia di Latina, Italy)

Incidence of AIDS-Defining Cancer After AIDS Diagnosis Among People with AIDS in Italy,
1986-1998.

J Acquir Inmune Defic Syndr 34, (1) 84-90, 2003

VINEIS P, MiILIGI L., CROSIGNANI P, DAvICO L., FONTANA A., MASALA G., NANNI O., RAMAZZOTTI V.,
RODELLA S., STAGNARO E., TUMINO R.,VIGANO C.,VINDIGNI C., COSTANTINI A.S.

Delayed infection, late tonsillectomy or adenoidectomy and adult leukemia: a case-control
study.

British Journal of Cancer 88, 47-49, 2003

QUAGLIA A.,VERCELLI M., PuprrO A., CASELLA C., ARTIOLI E., CROCETTI E., FALCINI E, RAMAZZOTTI
V., TAGLIABUE G.AND PROSTATE WORKING GROUP. (CONTI E.M.S. LATINA CANCER R EGISTRY, REGI-
NA ELENA INSTITUTE, ROME).

Prostate cancer in Italy before and during the ‘PSA era’: survival trend and prognostic deter-
minants.

European Journal of Cancer Prevention 12 (2), 145-152, 2003

MIiLIGI L., COSTANTINI A.S., BOLEJACK V.,VERALDI A., BENVENUTI A., NANNI O., RAMAZZOTTI V., TU-
MINO R., STAGNARO E., RODELLA S., FONTANA A.,VINDIGNI C.,VINEIS P.

Non-Hodgkin’s lymphoma, leukemia, and exposures in agriculture: results from the Italian
multicenter case-control study.

American Journal of Industrial Medicine. 44(6):627-636, 2003

DAL MASO L., FRANCESCHI S., POLESEL J., BRAGA C., P1seLLI P, CROCETTI E., FALCINI E, GUZZINATI
S., ZANETTI R.,VERCELLI M., REZZA G. FOR THE CANCER AND AIDS REGISTRY LINKAGE STUDY.
Cancer and AIDS Registry Linkage Study: (Conti E., Ramazzotti V. R egistro Tumori di Popo-
lazione della Provincia di Latina)

Risk of cancer in persons with AIDS in Italy, 1985-1998. British_Journal of Cancer 89, 94-100, 2003

DAL MASO L, POLESEL J., SERRAINO D., FRANCESCHI S. FOR THE CANCER AND AIDS REGISTRY LINK-
AGE STUDY.

Cancer and AIDS Registry Linkage Study:(Conti E. Registro Tumori di Popolazione della
Provincia di Latina, Italy)

Lung cancer in persons with AIDS in Italy, 1985-1998. AIDS 17, 2117-2119, 2003
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Medical Physics and

Expert Systems

DIRECTOR:
MARCELLO BENASSI,
PHD

Study: Marcello Benassi received his Ph.D. at the La Sapienza University of Studies,
Rome. He became a member of Qualified Experts in Radiation protection of the Italian
Ministry of Labor (ex art.77 D.Lgs.230/95).

Curriculum: From 1969 to 1978 he worked in the Laboratory of Medical Physics and
Expert Systems of the Regina Elena National Cancer Institute in Rome, Italy and since
1979 he has been Laboratory Director. He also served as Scientific Consultant on Radio-
protection and Security for the Tor Vergata University in Rome and the Institute Superi-
ore Sanitd of Rome.

From 1985 he has also been Professor at the school of specialization of Medical Physics at
the Tor Vergata University in Rome.

Scientific Society: Past President of AIFB, Associazione Italiana di Fisica Biomedica
(1992-1996); member of ESTRO, European Society for Therapeutic Radiology and On-
cology, ESHO, European Society for Hyperthermic Oncology, SIF, Societa Italiana di
Fisica, AIRP, Associazione Italiana di Radioprotezione, SIRR, Societa Italiana Ricerca
Radiazioni, SIRM, Societa Italiana Radiologia Medica, AIFB, Associazione Italiana di Fisi-
ca Biomedica, ANPEQ, Associazione Nazionale Professionale Esperti Qualificati, AIFM,
Associazione Italiana Fisica in Medicina.

Dr. Benassi’s research interests are focused on basic and clinical dosimetry of ionizing ra-
diation, radiobiology, hyperthermia, quality assurance and radioprotection, elaboration of
biomedical imaging, the Monte Carlo simulation of physical and biological phenomena,
expert systems and medical informatics. He has been in charge of many research projects
related to physical and mathematical applications to radiotherapy and oncology.

Staff:

VICENTE BRUZZANITI - PH.D.
ANNA D1 NALLO - PH.D.
GIUSEPPE IACCARINO - PH.D.
VALERIA LANDONI - PH.D.
SIMONA MARZI - PH.D.

Luis PEDRO ORDONEZ - PH.D.
ANTONELLA SORIANI - PH.D.
LIDIA STRIGARI - PH.D.

Post graduate contract researcher:
MARCO D’ANDREA - PH.D.

On training:
FIORE BAZZARELLI - Engineering

DANIELA D’ALESSIO - Physicist
PatriziA FERRO - Engineering
ELISABETTA GENOVESE - Physicist
CARMELINA SALIERNO - Engineering

Activities 2003

INTRAOPERATIVE RADIOTHERAPY

Intraoperative radiotherapy (IORT) is becoming an increasingly common procedure for
treating tumors or tumor beds after resection and areas of possible local regional spread.
IORT is used in most modern protocol studies as a component of multidisciplinary treat-
ment approaches. In the last years there has been an increasing interest on IORT tech-
nique, also because of the development of dedicated mobile accelerators.

A large single dose of irradiation is delivered to a surgically defined area, while uninvolved
and dose-limiting tissues are displaced, with the ability to shield or physically move nor-
mal tissues and organs out of the treatment volume. The final goal of IORT is enhanced
locoregional tumor control.

IORT is feasible for various intraabdominal, retroperitoneal, pelvic and other malignancies.
More recently, clinical experience has shown that IORT may improve local control and



disease-free survival, especially when used in an adjuvant setting, combined with external
beam irradiation in cancer of the stomach, pancreas, colorectal and soft tissue sarcoma.
Widespread applications for IORT at various disease sites are feasible due to improved
technology. Increasing the maximum energy of the linear accelerators IORT and the to-
tal radiation dose it is possible to improve the therapeutic ratio and the local tumor con-
trol without increasing morbidity.

In the world IORT is generally used as an adjuvant therapy, i.e., it is given as a boost after
conventional fractionated radiotherapy. A task group (No. 48) of the AAPM has developed
guidelines for IORT. Also an International scientific Society has been founded (ISIORT)
with the principal aim of gathering specific experiences and methods.

In the framework of a national project on quality assurance in Radiotherapy, the Italian
National Institute of Health established a multidisciplinary working group, with experi-
ence in clinical practice, in order to develop guidelines on quality assurance for IORT
technique. In this context, new requirements have come out, for both specific clinical ap-
plication as well as an increased or decreased accelerator usability.

IORT STUDIES:

Prostate cancer: a dose-finding study in patients with intermediate risk prostate cancer,
who have undergone radical prostatectomy, were treated with doses of 16Gy, 18Gy and
20Gy, following a dose-escalation program by Fibonacci.

Breast cancer: patients, who have undergone conservative surgery for small mammary car-
cinomas are randomized to receive IORT on the tumor bed or conventional EBRT. The
main objectives of this study are to evaluate the local recurrence rate and second ipsilater-
al tumors, as well as the local recurrence free interval.

Head and neck: proposed protocols:

Feasibility Study on the use of Intra-Operative Radiation Therapy (IORT) as an early
boost on locally advanced head and neck cancers. The goal of this study is to evaluate the
teasibility and eventual side eftects of this modality used as a booster dose on the tumor
bed in patients with locally advanced tumors (>T3 or >N2) of the oral cavity, orophar-
ynx, hypopharynx and larynx that undergo resection with curative intent. Standard post
operative 3D wide field radiation therapy will follow for all the patients. The protocol was
approved by the ethical committee and the patients accrual started in 2004.

A feasibility study on the integrated use of Salvage Surgery, Intra-Operative Radiation
Therapy (IORT) and External Beam Radiation Therapy (EBRT) on head and neck can-
cers recurred after radiation therapy. IORT is used at the end of the resection with the in-
tention of delivering a single tumoricidal dose and at the same time spare organs at risk.
The goal of our study is to evaluate the feasibility and eventual side effects of this modal-
ity, used to improve local control in otherwise palliative patients. External beam radiation
therapy will follow where possible. The protocol was approved by the ethical committee
and the patients accrual started in 2004.

INTENSITY MODULATION RADIATION THERAPY

With the advent of advanced techniques to design and deliver 3D dose distributions, based
on multi-modality imaging and on computer plan optimization, the use of biological cri-
teria and the correlation between it and the clinical outcome becomes impellent. High
conformity of IMRT plans, characterized by steep gradient dose regions, allows the spar-
ing, total or partial, of normal tissues surrounding the tumor, especially at the highest dos-
es. Consequently, the dose-volume histograms (DVHs) of the sensitive structures typically
show a inhomogeneous dose distribution, which is difficult to interpret and requires a
greater awareness of the radiobiologic properties of tissues. IMRT has also induced new
dose escalation protocols, increasing the necessity to define more appropriate dose-volume
constraints for critical structures. The dose-response index TCP (Tumor Control Proba-
bility) and NTCP (Normal Tissue Complication Probability) provide valid help in evalu-
ating the treatment and comparing different treatment plans.
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IMRT STUDIES:

Head and Neck cancer: Observational Study on Xerostomia evaluation on patients with oral
cavity and oropharyngel cancer treated with Intensity modulated radiation therapy (IMRT).
IMRT is a complex, relatively new technique that allows the delivery of a highly conformal
dose to the target with a better sparing of organs at risk, such as the parotids. The goal of our
study is to evaluate subjectively and objectively, through a patient filled questionnaire, the re-
al efficacy of this technique to reduce xerostomia and improve the patient’s comfort with the
collection of saliva before and up to 12 months after the end of the treatment. The ethical
committee has approved the protocol and patients accrual has already started.

Prostate: Multi-institutional Phase II trial of Hypofractionated Accelerated Radiotherapy
in Prostate Cancer. The aims of the present study are to evaluate the effect of set-up errors
and organ motion on DVHs and to introduce radiobiological considerations by evaluating
Tumor Control Probability (TCP) and Normal Tissue Complication Probability (NTCP)
in a group of patients undergoing IMRT for prostate cancer.

BREAST CANCER
Observational study on correlation between the 2-D and 3-D measurement of
the irradiated lung in the postoperative treatment of breast cancer. The objec-
tives of the study are to find a correlation between 2-D and 3-D lung volumes and to eval-
uate the normal tissue complication probability for the organs at risk by means of mathe-
matical models.

PROSTATE CANCER

An institutional, multidisciplinary project with the participation of radiation oncology,
urology, radiology, pathology, physics, and gastroenterology division, has already been con-
ducted with the aim of establishing standard evaluation methods and criteria for all the fu-
ture planned studies on prostate cancer.

Phase II randomized study of hypofractionation versus standard fractionation
radiotherapy in unfavorable risk prostate cancer: The main objectives of this study
are the evaluation of the biochemical control, acute and late toxicity. One hundred and
eighty patients are required for the specimen size.

Phase II randomized study on the use of antiCox 2 vs standard treatment to re-
duce the radiation therapy acute and late side effects in prostate cancer: The pa-
tients are randomized between the standard supportive treatment and the use of COX 2 in-
hibitors throughout the entire treatment and a week later. The aim of the study is to eval-
uate the eventual reduction of acute and late side effects on rectal and vesicle mucosa.

NUCLEAR MEDICINE

Patient specific Dosimetry must be referred to the estimation of dose to tissue of a specific
patient based on individual body habitus and radiopharmaceutical kinetics. In fact MIRD
formalism implicitly assumes that activity and cumulated activity are uniformly distributed
within organ size source regions and that radiation energy is uniformly deposited within or-
gan size target regions. Therefore this method is not able to calculate the dose released by
low energy Auger electrons emitted by radiopeptide internalized within the tumor, which is
the most important component of an accumulated dose in the intracellular level. To over-
come this limitation of MIRD formalism, MIRD Pamphlet No.17 introduced the Voxel
Dosimetry, which calculates the absorbed dose to tissue regions with dimensions ranging
from a few centimeters to hundreds of micrometers.Voxel Dosimetry refers to radiation dos-
es to specific points in a tumor or organ and thus reflects the spatial variation in dose with-
in a target tissue. A more precise determination of temporal distribution of activity adminis-
tered in tissues can be derived either from SPECT or planar sequential images. The dose
point kernel is currently the most widely used method to calculate macroscopic not uniform
dose distributions, primarily because of the demanding computational requirements of the
Monte Carlo simulation. This calculation approach is mainly designed for internal dosime-



try in patients with solid tumors. The Biodistribution is given from measurements on the pa-
tient’s biological samples and from planar images, acquired at prefixed times, applying an op-
portune calculation method to evaluate the residence times from compartmental models. We
have developed a dosimetric tool, based on dose point kernel, derived from Monte Carlo
simulations using the EGSnrc code, to calculate 3D dose distributions. Dose released by ?, ?
radiation and low energy Auger electrons is provided by activity distribution obtained from
SPECT and sequential planar images. Coregistered or matched CT/ SPECT images allow
identification of tumor and organ at risk volumes, based on both morphologic and func-
tional images. The Volumes of Interest Tumor and Organ at risk (liver, kidneys etc.) can be
contoured by the physician, as in external beam radiotherapy, to obtain integral and ditfer-
ential dose-volume histograms (DVHs). DVHs show what percentage of any chosen volume
is irradiated with a given dose and allow the application of predictive radiobiological mod-
els. The tumor control probability (TCP) for inhomogeneous dose distribution can derived
from DVHs applying the linear quadratic model. We have also derived the TCP taking into
account the dose rate variability between voxels.

Magnetic Resonance Physics

The activity is concerned essentially with:

Procedures and analysis tool for MRI quality assurance, quality control and protection.
Guidelines and recommendations for MR users, related to the acceptance test of systems
utilized in the clinical practice, have been proposed to verity the performances;

Study of the functional imaging techniques and spectroscopic ones, both implemented in
the high field MRI. The possibility to integrate morphologic patient data of the conven-
tional Magnetic Resonance with metabolic-functional data and with spectroscopic analy-
sis of the nucleotides present in the tissues, permit the diagnosis implementation;
Bayesian analysis of the dynamic Magnetic Resonance

images of the breast to extract useful information about

tumor morphology and pathophysiological features in the patients.

ULTRASOUND PHYSICS

Protocols for B-mode ultrasound quality assurance have been produced by international
associations, while Doppler ultrasonography uses a qualitative approach and sufters from
lack of suitable guidelines. Therefore, specific quantitative quality assurance program have
been proposed for optimizing diagnosis;

The applications of color and power Doppler ultrasound are in progress to visualize hy-
pervascolarization areas for morphologic-functional diagnoses.

RADIATION IMAGING

The medical physics laboratory co-operates with the radiology department in the main-
tenance and constant actualization and optimization of a quality assurance (QA) program
concerning the technical and physical aspects of the medical imaging with ionizing and
non-ionizing radiation.

This means that in order to reach and keep high standard levels of medical image quality
and to minimize the risks for patients, the planning, execution and evaluation of many
quality control measurements concerning image quality and the assessment of dose in di-
agnostic radiology are frequently performed in the analogical and digital domain of med-
ical imaging.

The QA program includes some specialized branches concerning both: the screening pro-
grams (breast, lung) and observational studies.

The laboratory also co-operates in the evaluation and optimization of the radiology de-
partment computer network.

Publications 2003

Guidelines for quality assurance in intraoperative radiation therapy ISSN 1123-3117
07/1 Rapporti ISTISAN
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Psychology

DIRECTOR:
PATRI1ZIA PUGLIESE, MD

Patrizia Pugliese graduated in 1984 at the University of Rome and specialized in psycho-
dynamic psychotherapy in 1994. From 1989 to 2001 she worked in the Department of
Oncology at the Regina Elena Cancer Institute. From 2002 she has been Director of the
Service of Psychology at IFO. Dr. Pugliese’s research focuses on an integrated approach re-
garding the Quality of Life for oncological patients. In 1995 Dr. Pugliese became a mem-
ber of the Italian Society of Psycho-Oncology (SIPO) and in 1998 of the Italian Associa-
tion of Medical Oncology (AIOM).

Staff:
Attending Ph.D:
Dr. PAOLA TORTI

Post-Doctoral Ph. D (time-limited contract psychologist):

DRr. MARIA PERRONE
DRr. GABRIELLA MAGGI
Dr. MARIA CONDOLEO

Time-limited contract:
DR. FEDERICO BUSSOLETTI

Fellow Ph. D in training:
DRr. SANTINA TRAVO

Student:
Dr. CHIARA FALCICCHIO

Activities 2003

Greater awareness of the complexities of oncological disease and treatment has led to a sig-
nificant shift from an organ-centered objective to a person-centered medicine integrating
bio-psycho-social factors into the diagnostic-therapeutic process. This new approach calls
for the utilization of a multi-dimensional team both in the clinical and research process,
with the following objectives in mind: prevention, cure and rehabilitation. This represents
the new clinical and scientific guide-lines observed by both the international community
and our Institute. The multidimensional aetiology (organic, psychological, disease and re-
lated treatments) of Quality of Life (QoL) necessitates a multidisciplinary approach. The
QoL evaluation should utilize longitudinal studies which help to relieve the treatment re-
lated side-eftects, their natural evolution and impact on QoL. Research activities in 2003
were based prevalently on QoL projects following these characteristics.

The assessment strategy is multidimesional and consists of structured and semi-structured
interviews (to evaluate personality and social variables, sexuality, menopause, sterility/in-
fertility, lymphedema, transplant meaning and integration with the new organ and quality
of care) and psychometric instruments (to evaluate personality, QoL, anxiety and depres-
sion) All the instruments were administered before, during and after the treatment as well
as in the follow-up.

During 2003, 908 new patients (592 in-patients and 316 out-patients) have been accept-
ed and 3,345 activities (psychotherapy, clinical interview and tests) have been carried out.
Emotional distress was focused on an important area of QoL, disease adaptation and treat-
ment compliance. The aims of the study entitled “Emotional distress in advanced cancer
patients treated with chronomodulated chemotherapy”, were to describe the course of dis-
tress and QoL in 2 groups of patients with advanced cancer; to assess the distress as prog-
nostic factor of QoL. Forty four advanced colorectal cancer patients were evaluated dur-
ing chronomodulated therapy. Group 1 consisted of 22 patients with high levels of anxi-
ety and depression symptoms (HADs =8; 10 male/ 12 female; median age: 61); Group 2
consisted of 22 patients with low levels of anxiety and depression symptoms (HADs [ 8;
10 male/12 female; median age: 62). The whole population were followed by an integrat-
ed team (psychologists and oncologists) with a supportive function during the therapy. The
psychological intervention was a brief crisis intervention.



The results showed that a high level of anxiety and depression symptoms negatively im-
pacted many QoL domains. At the end of treatment the improvement of emotional dis-
tress could be related to the supportive function of the integrated team or to the natural
development of adaptation in a crisis situation.

The study gave rise to an abstract which was presented and accepted at the 7" World Con-
gress of Psycho-Oncology.

A retrospective study “Lymphedema and QoL”, concerning the lymphedema impact on
QoL in collaboration with the Department of Neurology, is in agreement with the im-
portance of prevention and management of treatment sequelae.

The research in literature showed that the interruption of the axillary lymphatic system by
surgery or radiation therapy, may also cause severe morbidity such as edema, pain, numb-
ness, loss of strength and impaired range of motion. Patients with lymphedema may expe-
rience a substantial degree of functional impairment and psychological morbidity. Early di-
agnosis, rehabilitative treatment and information for the patients are important to prevent
worsening of the conditions and to increase their ability to adapt themselves to the changes
of life. We enrolled 80 breast cancer patients during follow-up, comparing them with a
group of patients without lymphedema. The results showed that mild or moderate lym-
phedema worsened all QoL areas, particularly distress and body image. This led to a lon-
gitudinal study on evaluation and improvement of lymphedema.

The study gave rise to an abstract which was presented and accepted at the 7" World Con-
gress of Psycho-Oncology.

Treatment induced menopause represents a main area of long-term QoL. A retrospective
study on “Evaluation and improvement of treatment related menopause” in breast and gy-
naecological women during follow-up was carried out with the Department of Gynae-
cology (Programma Prometeo). The aim of the study was to evaluate the impact of early
menopause on QoL (sexual functioning, couple relationship, distress), the prevalence and
the persistence for a prolonged period.

The results showed menopausal physical and psychological symptoms are related to high
distress levels and sexual dysfunction atter a long period of treatment.

The high percentage of patients who requested psychological therapy underlines the sub-
jective significance of both QoL areas.

The study “QoL and liver transplant” is one of the few longitudinal studies which evalu-
ated the psycho-social variables of transplant patients and the meaning that these patients
attribute to the various phases of the therapeutic process. Each phase of the transplant (the
candidature, the waiting, the day of transplant, the intensive unit care, the hospital stay, the
discharge, and the following care) influences body image, daily activity, interpersonal rela-
tionships and life values and expectations.

The aim of the study was to evaluate the psychosocial variables and the psychological im-
pact of the phases of the transplant. This evaluation represents the basis for the QoL im-
provement.

The results showed a worsening of QoL and distress during the first admission to hospital
but an improvement during the following phases.

The project “Quality of life in early breast cancer patients receiving adjuvant chemothera-
py” responds to the need for monitoring and dealing with the physical, psychological, social
and sexual long term side-effects of disease and treatment. This results in the consideration
of the QoL evaluation as an endpoint as important as survival and objective response.

The aim of the study was to evaluate QoL, anxiety, depression and patient perception of
treatment sequelae during adjuvant chemotherapy. Patients were followed by a team in-
cluding psychologists and oncologists.

The most affected QoL domains were anxiety, depression, sexuality. On the contrary, fa-
tigue and QoL were stable during the course of treatment.

According to Kajat (2002), patients experienced the worst psychological symptoms.

The study gave rise to an abstract which was presented and accepted at the 7" World Con-
gress of Psycho-Oncology.
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The results of retrospective studies led to the “Global Project for QoL evaluation and im-
provement in oncological long-survivors”. The aim of this project is to work out and cir-
culate guide lines for multidisciplinary evaluation and treatment of some QoL domains
such as sexual and reproductive functioning, distress and fatigue in long survivors.

The meetings of team members are the basis of QoL improvement. This ongoing forma-
tive training facilitates adequate communication skills and thus good quality of care.

The guide lines arise from previous experience at the Regina Elena Cancer Institute and
from future collaboration with other oncological IRCCS and will be circulated through
E-Oncology, the portal of Alleanza Contro il Cancro.

The circulation of guidelines will be utilized as a net to link Cancer Institutes with SSN,
Universities, patients and their families.

The knowledge acquired during course of the project will be utilized for educational pur-
poses with training courses and updating regarding the quality of life of the cancer patient
defined on the basis of each single specialized competence and arranged within a program
of ongoing training and credit for health workers established by the Ministry of Health.
Another specific field of our Service regards screening and life style improvement strate-
gies.

Literature has shown that early diagnosis and smoking cessation are principal aims of lung
cancer prevention and cure. The evaluation of lung cancer screening psychological issues
is part of a program, which uses Low Dose Spiral Computerized Tomography (LDSCT)
for early diagnosis. Our purpose was to evaluate the screening impact on QoL and anxi-
ety of enrolled subjects and to evaluate the subjective perception of the quality of the
screening program and the relationship between participation in the program and the mo-
tivation to quit smoking.

In this program the psychologist intervention is both educational, with the aim of pre-
venting the crisis related to LDSCT response as well as supportive, aiming at containing
the patient crisis with a positive diagnosis.

The results showed that in 296 individuals prevention above all motivated participation.
Individuals referred, moreover, that participating in this program motivated the decision
for quitting smoking in the following months. The annual repeat screening made on 102
individuals showed a positive perception of the quality of the program, particularly with
the information provided by the health care staff. Finally, in most patient, participating in
this program didn’t cause anxiety symptoms and thus a worsening of QoL.

Literature on the smoking habit shows that the combined use of substitute nicotine ther-
apy (NRT) with psychological support has a 16% increase in the probability of an eftec-
tive attempt at cessation. Therefore this study used an integrated pharmacological and psy-
chological approach with Service of Pneumology for the smoking cessation program.
The psychological intervention is based on a cognitive-behavioral approach, with the aim
of increasing or maintaining the motivation to quit smoking.

Concerning the stage of change as described by Prochaska (1991) the results in 144 sub-
jects showed:

44% of the sample were in the “contemplative” stage, 31% in the “precontemplative” and
the remaining 35% in the “preparation” stage. Most of the individuals highlighted a psy-
chological dependence to smoking: 41% considered cigarettes a pleasure, 28% as a way to
control anxiety, 16% as a habit, and the remaining 15% as able to give self-confidence. Af-
ter six months 35% of the sample still abstain from smoking.

These results focus on the necessity to create an integrated perspective among screening
and smoking cessation programs.

The study gave rise to an abstract which was presented and accepted at the 7" World Con-
gress of Psycho-Oncology.



Future perspectives:
Our interest in the multidisciplinary approach is based on the integration between clini-

cal, research and formative areas. QoL research is derived from the direct impact of disease
diagnosis and treatment and the importance of team communication.

The formative process of the team deals with bio-psycho-social side-eftects as this facili-
tates a better doctor-patient communication and an earlier diagnosis as well as improve-
ment of QoL problems. At our Institute the increase of longitudinal studies and their use
in different neoplasms and disease phases could be linked with randomized studies on the
clinical effectiveness of integrated intervention.

The clinical activity of our service provides for group psychotherapy in addition to individ-
ual therapy. Group psychotherapy can address the major issues facing persons with cancer in
a way that members can garner the emotional support of persons with similar experiences and
use the experiences of others to buffer the fear of future unknowns.Yet beyond it’s effective-
ness, group therapy, is also extremely time-and-cost efficient. This therapy facilitates treatment
awareness and compliance (educational groups), specific symptom management and lifestyle
and behavior change (cognitive-behavioral groups), the open expression of emotion and a
new meaning for the disease (psychodynamic groups).
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Laboratory animal
center (S.AEU.)

DIRECTOR:
GENNARO CITRO, PHD

Dr. Gennaro Citro is actually director of S.A.EU. Stabling, raising, supplying and man-
aging animal models for Regina Elena National Tumor Institute-Rome. July 1975
Graduated in Biological Science, 110/110 summa cum laude from the University of
Studies Rome, gained considerable experience in research both in Italy and overseas.
Since 1969 Visiting Investigator at Zoological Facility of Naples on behalf of the
Swedish National Cancer Society. Then in 1975 Visiting Investigator at the Immunol-
ogy Laboratory of Guy’s Hospital Medical School in London, and in 1987 Senior In-
vestigator at the Genetic Engineering Laboratory of the Max-Planck Institute in West
Berlin.

In the 1990 Senior Investigator-Department of Chemical Cancerogenesis at the Dutch
National Institute of Cancer

Amsterdam. During 1992 Senior investigator, Department of Microbiology and Im-
munology, Jetterson Cancer Institute, Philadelphia, USA (National Institute of Health,
Bethesda grant).

Teaching Experience

Professor: Chemical Cancerogenesis, Faculty of Medicine and Surgery, Tor Vergata 2"
University of Rome.

1988-89 Professor: Applied Immunology, Faculty of Medicine, University of Cameri-
no

1989-9 Professor: Immunochemical and biological marker detection Techniques, Fac-
ulty of Science, University of Aquila.

1990-93 Professor: Bio-organic Mechanisms of Reaction in Toxicology, Faculty of
Medicine, La Sapienza University Rome.

Research Unit Management.

In charge of the research project for A) the Italian Association of Cancer Research; B)
the CNR Bio-material Research Unit and of the CNR Project for Strategic oligonu-
cleotide antisense research; C) the CNR Special Project - Vegetable Toxins; D) the Unit
for the MURST Project ‘National Biotechnological Project’ law 46 D. Min. 995
31/1/96; E) the Operative Unit, Ministry of Health Project; F) Project Coordinator,
Ministry of Health; G) the Operative Unit, Ministry of Health Project

Staff:

Dr. GIANCARLO CORTESE

DR. ENRICO SPUGNINO (veterinary consultant)
MR. GIUSEPPE BERTINI

MR. PIERINO PiccoOLI

MR. DEMETRIO SPOSATO

Activies 2003

The work carried out for S.A.EU. has mainly been in support of the clinical as well as

experimental departments of the facility, using animal models for the development of

completed and current research projects.

The availability of animal breading models permits the study of drug kinetics and drug

distribution, supplying important information such as:

¢ the activity and duration of the effect of a drug;

e metabolic end of a molecule in an individual;

* carly signs of further intervention to be undertaken in a treatment protocol in the
case of an unsatisfactory response of a patient;

* the eventual interference of drug effects, administered in combination/association
with other drugs.

Furthermore, specific antiserum is produced in rabbits through the synthesis of peptides



that reproduce the protein antigenic activity sites of biological interest. These reagents
aid in highlighting both the presence of natural antigens in the biological areas where
they are expressed as well as determine the quantity. Moreover, the possibility to use the
reagents as drugs in new therapeutic strategies from the peptides produced, are exper-
imentally evaluated. In particular synthetic peptides, the amino-acid sequence of which
is able to inhibit the links with oncogene products and other functional proteins, are
produced.

Current Research Projects

* Transgenic Models (2000-2002 Coordinator in charge of End Project Ministry of
Health)

* “Lead Molecules” inhibitors of some Signaling Proteins aftected by excess/deregula-
tion of function. (2002-2004 In charge of the End Project, Ministry of Health)

Cooperation/Conventions:

Department of Experimental Medicine, University Tor Vergata Rome
Biology Department Tor Vergata.

La Sapienza University, Department of Motor Science and traumatology
Department of Biochemical Science 2™ Faculty Sant’Andrea Hospital

Publications 2003

Expression of OP4 (ORLLLL1, NOP1) receptors in vascular endothelia.
Eur J Pharmacol. 2003 Dec 15;482 (1-3): 17-23.

Glucosyleceramide synthase and its functional interaction with 1C regulate
chemotherapeutic induced apoptosis in neuroepithelial cells.

Cancer res. 2003 15;63 (14): 3860-5
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Division
of general surgery A

DIRECTOR:
FraNcO D1 FiLiero, MD

Franco Di Filippo received his MD in 1975 and specialized in General Surgery, in 1979 at
the University of Trieste, in vascular Surgery in 1982 at the University of Rome and in
Surgical Oncology in 1986 in the University of Naples.

From March to September 1983 he worked as follows at MD Anderson Hospital, Hous-
ton Texas and at MSKCC, New York. From April 1997 to June he worked at Washington
Cancer Center, Chaired by Prof. Paul Sugarbaker in order to specialize in the combined
treatment of peritoneal carcinomatosis.

From 1999 he has been teaching in the school of General Surgery at the University of
Rome. Since March 1999 he has been director of the department of Surgical Oncology
of the National Cancer Institute of Rome.

He is a member of the Italian Society of Surgery, Italian Society of Surgical Oncology and
President of the Italian Society of Integrated Locoregional Therapies in Oncology.

Prof. Franco Di Filippo’s interests are focused mainly on basic and clinical research of breast
cancer, melanoma, soft tissue sarcoma and peritoneal carcinomatosis.

Medical Staff:

MICHELE ANZA - M.D.

Craupio BotTti - M.D.

PIETRO BRUNO - M.D.

ALFREDO CALLOPOLI - M.D.
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FABR1ZIO FREZZA - M.D.

ROsA GARINEI - M.D.

ROBERTO MAIALETTI - M.D.
LOREDANA PIARULLI - M.D.
ANGELO PsAILA - M.D.

PASQUALE PERRI - M.D.

FABIO MASSIMO SEGA - M.D.
CARLO VITICCI - M.D.

VANESSA PATRIZI - M.D. Student
FRANCESCO PRIORE - M.D. Student
GIUSEPPE CURINGA - M.D. Student
T1zIANA PICCOLO - Department secretary

Nurse:
GIOVANNA GRAZIOLI - Chief of Nurses

Nurses:

CASTALDO AGOSTINO
CHIARABINI GIANNI
DE VECCHIS ROMEO
D1 CECIO MARIA
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Activities 2003

The activities of our department will be focused on 4 topics: breast cancer, melanoma, soft
tissue sarcoma and peritoneal carcinomatosis.

Breast cancers

RANDOMIZED MULTICENTER GISCRIS STUDY.

This is a phase III randomized protocol that compares axilliary nodes dissection vs.. sen-
tinel node biopsy followed by node dissection only if SN is involved.



Eligible patients were those with T1 cancer with clinically negative axillary nodes. The
main objective of the study was the loco-regional relapse rate and survival in the two arms.
The accrual of the patients was ended in 2003.

NIPPLE SKIN SPARING MASTECTOMY.

Background

Breast cancer treatment is carried out with conservative surgery in the majority of the pa-
tients. There still are patients in which radical mastectomy is mandatory. In these cases
breast reconstruction is always performed, but the cosmetic results are not always satisfac-
tory, due to the removal of skin and NAC complex. Therefore, we have begun a new pro-
tocol that foresees the nipple-skin sparing mastectomy in selected patients.

Methods and Results

Eligible patients are those candidates to radical mastectomy without Paget diseases, NAC
infiltration or tumor located immediately below NAC complex. During the operation
frozen sections of tissue underlying the NAC are always carried out to exclude the infil-
tration of subareolar ducts. The results will be evaluated in terms of feasibility, rate of com-
plication (skin or NAC necrosis) cosmetic and oncological results (recurrence).

At the present time 30 patients have been treated with this technique. Partial necrosis of NAC
complex has been observed only in one patient, the cosmetic results have been excellent.

MULTICENTRIC RANDOMIZED STUDY: IORT VS. EXTERNAL RADIOTHERAPY

Background

Our department is participating in a prospective randomized trial that compares the ef-
fectiveness of IORT vs. external radiotherapy in breast cancer patients submitted to con-
servative surgery. It is a well known fact that radiotherapy is mandatory after breast con-
serving surgery. A randomized study carried out at the National Cancer Institute of Milan
has compared conservative surgery and radiotherapy vs. surgery only. There was a greater
recurrence rate in the surgery arm. Interestingly, a high frequency (80%) of recurrences oc-
curred in the surgical field. On the basis of these observations a randomized multicenter
study that compares IORT vs. external radiotherapy was undertaken.

Methods and Results

Patient affected with breast cancer <2.5 cm, age >48 and already in menopause are intra-
operatively randomized (frozen section of margins are carried out during operation). Af-
ter conservative surgery, breast parenchyma is reconstructed, a perspex disk is located be-
tween breast tissue and chest wall to protect the underlying structures.

IORT is carried out.

The aim of the study is to demonstrate an equivalence in the two techniques in terms of
efficacy (locoregional relapse); side effects IORT-related and cosmetic results will also be
evaluated.

SENTINEL NODE BIOPSY: RELEVANCE OF IMMUNOHISTOCHEMICAL EXAMINATION FOR MICROMETAS-
TASES DETECTION.

Background

It is a well known fact that the reliability of sentinel node biopsy is also based on the
histopathological examinations. Thus, immunohistochemistry is routinely employed. We
have compared the rate of micrometastases identified by E.E. and IHC.

Methods and Results

From our database we have selected 178 patients, all submitted to sentinel node biopsy. The
sentinel node was examined according to histopathological rule established by Foncam. All
the sentinel nodes were also examined with THC (antibodies anticytocheratin).

The percentage of sentinel node involvement was 26% (47 out of 178).
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Forty-two sentinel nodes were positive both to E.E. and IHC, and positive to IHC only
in just five cases. Therefore, the use of IHC allowed us to identify only 10% of patients
negative to conventional E.E.

Taking into account that the real impact of micrometastases on patient outcome does not
seem to be relevant, the routine use of IHC should probably be abandoned.

Melanoma
The clinical impact of sentinel node micrometastases on the outcome of melanoma pa-
tients: prospective multicenter study (IDI Institute — S. Gallicano Institute — University of
Tor Vergata).

Background

The sentinel node (SN) biopsy technique has become a routine procedure in the treat-
ment of melanoma patients. The pathological examination of SN has been carried out
with the E.E. technique, but employing immunohistochemistry or the RT-PCR tech-
nique it is possible to increase the sensitivity and therefore to identify a higher number of
positive SN. The aims of the study were:

to evaluate the rate of increased sensitivity of immunohistochemistry and RT-PCR tech-
nique as compared to E.E.

to evaluate the clinical impact of micrometastases on the outcome of patients.

Methods and Results

From March 2001 to June 2003, 395 patients were enrolled in the study. Eligible patients
were those with tumor thickness >1mm, Clark level IV and/or ulcerated tumors. All the
patients were submitted to SN biopsy, lynphadenectomy was carried out only if SN was
involved. The SN was examined with E.E., immunoistochemistry (HMB45 and MART-
1) and RT PCR technique (MART-1 and HTYR).

The Breslow thickness ranged between 1 and 10 mm, with an average of 1.9 mm.; most
of the patients (93%) had a tumor thickness between 1 and 4 mm. In 97% of the patients
Clark level ranged between III and IV, ulceration and regression were present in 28% and
24% of patients respectively. The rate of SN positivity is 16.7%.

There was a close correlation between SN positivity and tumor thickness: 7.5% in tumor
thickness 1-2 mm; 12.6%, >2 mm; 32%, >3mm and 33%, >4 mm.

The examination of SN with IHC permitted to identify micrometastases in 20% of the
patients negative to E.E.

In the SN examined with RT-PCR a positivity for MART-1 was found in 55% of SN; a
positivity for both primers (HTYR-MART-1) was found in 45% of cases.

The RT-PCR was able to identify a positivity of 25% of SN negative to E.E. and THC.
In a small subset of patients with a median follow-up of 22 months, we have compared the
relapse rate in SN negative and SN positive with IHC, the rates were 14% and 33% re-
spectively. These preliminary data seem to indicate that micrometastases may have an im-
pact on the outcome of melanoma patients.

Hyperthermic Isolation Limb Perfusion (HILP) with TNFa (1 mg) and Melphalan in the
treatment of locoregional spreading melanoma.

Background

HILP with TNFa and Melphalan has proven to be very effective in the treatment of advanced
limb melanoma. Unfortunately, the TNFa dosage (3-4 mg) was established empirically. More-
over, it was extremely important to identify patients who really benefit from TNFa HILP.
Methods and Results

We have carried out a phase I-II study starting with a TNFa dose of 0.5 mg (the systemic
MTD) up to 3.3 mg. No correlation with TNFa dose and tumor response was observed;
evaluating all the patients treated with 1 mg of TNFa, the pathological tumor response
was: CR 70%, PR 20%, SD 10%, with on OR of 90%. These results are almost identical
to those obtained with 3-4 mg, demonstrating that high TNFa dosages are not necessary.



We have also carried out a retrospective study comparing patients with low tumor burden
and high tumor burden treated with HILP and Melphalan or with Melphalan and TNFa.
The retrospective comparison seem to show that only patients with high tumor burden
(>10 nodules or nodules with a diameter > 3cm) really benefit from HILP with TNFa. In
fact, in those patients the CR rate was 67% with Melphalan and TNFa as opposed to 28%
with Melphalan alone.

This is an important issue because we have established the eligibility criteria and TNFa
dosage (1 mg) to be employed during HILP.

Hypoxic pelvic and limb perfusion with melphalan and mitomycin-C for recurrent limb
melanoma: a pilot study.

Background

In-transit metastases from limb melanoma can occur in the proximal third of the thigh or
arm; sometimes unresectable pelvic nodes can develop.

These patients are not eligible for hyperthermic isolated limb perfusion (HILP).
Recently, a new technique hypoxic limb perfusion has been performed, able to treat pa-
tients not eligible for HILP. We have participated to a pilot study conducted on the behalf
of Italian Society of Integrated Locoregional Treatment in Oncology.

Methods and Results

Hypoxic pelvic and limb perfusion by means of a balloon occlusion technique was per-
formed in 17 patients, melphalan (50 mg/m?) or melphalan and mitomycin C (50 mg/m*
and 25mg/m?” respectively) were employed as antineoplastic drugs.

Each procedure was followed by hemofiltration. A leakage monitoring study was performed
in 5 out of 17 patients. The response rate and time to disease progression were the primary
end points, with overall survival as a secondary endpoint. No technique-related complications
or deaths were observed in the postoperative period. Significant leakage (median 40%) was
recorded in five patients. No severe systemic or regional toxicity was observed.

After one course of treatment, the OR rate was 47%, the median time to disease progres-
sion was 10 months (range 2-40 months), and the 3 year overall was 20%.

Hypoxic pelvic and limb pertusion seems to be a sate and effective treatment for patients
with unresectable recurrent limb melanoma not eligible for HILP.

Soft tissue sarcoma
Liposomal doxorubicin in the perfusional treatment of advanced soft tissue limb sarcoma.

Background

We have previously carried out a phase I-II study in the perfusional treatment of advanced
limb soft tissue sarcoma with adriamycin and TNFa. The results were: CR 25%, PR 75%
with an OR of 80%. Moreover, limb sparing surgery was carried out in 77% of patients
candidate to amputation. Unfortunately, in some patients a grade 3-4 limb reaction was
observed due to hyperthermia-adriamycin synergism that also involves healthy tissues.
Recently, adriamycin encapsulated in liposomes has become commercially available. Lipo-
somes have particular physical-chemical properties because they release the drug preferen-
tially in hypoxic tissue (tumor) instead of euoxic tissue (healty tissue).

Methods and Results

We have carried out a phase I-II study with a starting dose of 10 mg/L of limb volume.
The dosage was increased with 2 mg for each triplet of patients, whereas tumor and mus-
cle temperature remained constant (41.5°C). The MTD was 16 mg/L because at 18 mg/L
two grade IV limb reactions were observed. In all the patients treated with a dosage be-
tween 10 and 16 mg/L a grade I-1I was observed.

A tumor necrosis >50% was recorded in 7/15 patients. All patients were submitted to con-
servative surgery, with the exception of a patient affected with a multifocal synovial sarco-
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ma with a poor response to treatment.

At the present time 2 out of 15 patients developed lung metastases, no recurrences have
been observed thus far. The next protocol foresees the association of liposomal doxoru-
bicin with 1 mg of TNFa.

GENETIC EVALUATION OF SOFT TISSUE SARCOMA.

Background

Cytogenetical analysis of soft tissue sarcoma is of paramount relevance both in basic and
clinical research.

Molecular cytogenetical techniques have identified many genotypic aberrations in benign
and malignant soft tissue sarcomas.

Methods and Results

To improve prognostic data patterns, 30 soft tissue sarcomas biopsies were cytogeneti-
cally evaluated by Fluorescent in Situ Hybridization (FISH). Distribution of histologi-
cal subtypes is as follows: 25% lyposarcomas, 39% Malignant fibrous lesions, 18%
leiomyosarcomas and 18% miscellaneous sarcomas.

As negative prognostic factors, chromosome 3q, 12q, 13q losses and HER2/neu gene to-
gether with chromosome 17 status were genetically analyzed in each sample (Fig. 1).
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Peritoneal carcinomatosis

Peritoneal Carcinomatosis from colorectal cancer: clinical prognostic factors.

Background

A high number of colorectal cancer patients often experience a peritoneal recurrence as
the only site of relapse. Recent studies on the natural history of peritoneal carcinomatosis
from colorectal adenocarcinoma show a median survival that does not exceed 7 months.
In recent years it has been realized that some peritoneal carcinomatosis have to be con-
sidered as a locoregional disease to be treated with locoregional instead of systemic ther-
apy. A new therapeutic approach has been carried out that foresees the cytoreduction of
all visible disease followed by intraoperative hyperthermic chemoperfusion (IHCP) or ear-
ly postoperative intraperitoneal chemotherapy (EPIC).

Encouraging results were obtained in many phase II studies, the 3 year survival ranging from
22% up to 65%. Despite the increased survival, the wide range of results obtained still remain
an open question regarding patient selection and prognostic factor identification.

Methods and Results

On behalf of the Italian Society of Integrated Locoregional Treatment in Oncology we have
conducted a prospective study on the treatment of peritoneal carcinomatosis by peritonecto-
my and perioperative chemotherapy. Sixty-nine consecutive patients were enrolled in the
study. The median age was 52 years (range 19-76), most of the patients (75%) had been pre-
viously treated with adjuvant or palliative systemic chemotherapy. The peritoneal cancer in-
dex (PCI) ranged between 11 and 20 in 47% and was more than 20 in 19% of the patients.
The cytoreductive surgery was synchronous with the resection of the primary tumor in 29
patients (42%); total peritonectomy was performed in 12 cases (18%). A complete cytoreduc-
tion (CC~;) was achieved in 75% optimal (CC-,) in 7%, while in 18% of the patient peri-



tonectomy resulted in macroscopic residual tumor with nodules larger then 0.5 cm (CC-,).
The IHCP was routinely performed except in 4 cases because of the bulky residual dis-
ease. The technique was open (Coliseum) in 85% of the procedures and closed in 15%,
lasting 90 minutes in 68% and 60 minutes in the remaining 32%.

Morbidity was 21.7% and was directly correlated with the extension of cytoreduction (Chi
square for trend. 04). The most important events were represented by anastomotic leak
(4.3%), perforation (2.9%) and sepsis (2.9%). Surgery was required in 40% of the compli-
cated cases. Locoregional toxicity, evaluated according to modified Ozol’s classification, was
G1 in 21.7% of the patients, G2 in 1.4%, G3 in 1.4% and G4 in 2.8%; the observed sys-
temic toxicity (WHO) was only hematologic G1 in 2.8% and G2 and G3 in 1.4%. No G4
toxicity was registered.

Perioperative mortality was 2.9%.

The 3-year overall survival for the entire series was 26.7% with a median survival of 19
months.

Evaluating only those patients who could be cytoreducted to CC., the 3-year survival
rose to 31.3%.

Synchronous resection of primary adenocarcinoma did not modify overall and disease-free
survival (p=ns).

No differences either in survival or in recurrent rate have been registered performing
IHCP with the ‘open’ vs.‘closed’ technique (p=.08) or modifying the duration of chemop-
erfusion from 60 to 90 minutes (p=.07).

A PCI cut-oft of 10 has a significant impact (p=.02) on survival which was 42% at three
years (PCI<10) vs. 23% (PCI>10).

Evaluating patients with a low PCI (<!0) and complete or optimal cytoreduction (CC-, ;) vs.
patients with a PCI>10 and residual disease larger than 0.5 cm (CC-2) the 4-year survival was
44.7% and 0% respectively (p=.008). in the first group the median survival was 28 months.
Finally we analyzed the influence of the disease-free interval (DFI) between resection of pri-
mary tumor and the onset of peritoneal carcinomatosis: the DFI longer than 24 months showed
a 5-year overall survival of 60% (p=.04) and a 5-year disease-free survival of 50% (p=.01).
The analysis of recurrence distribution pointed out that the incidence of relapses is still lo-
coregional in 80% of the patients.

Publications 2003
CAVALIERE E, PERRI P, Rossi C.R., PiLATI PL., DE SIMONE M.,VAIRA M., DERACO M., D1 FiLIP-
PO E

Indications for integrated surgical treatment of peritoneal carcinomatosis of colorectal ori-
gin: experience of the Italian Society of Locoregional Integrated Therapy in Oncology.

Tiumori. 2003 Jul-Aug;89(4 Suppl):21-3. LE0.267

CAVALIERE E, PERRI P, Rosst C.R.,PiLATI PL., DE SIMONE M.,VAIRA M., DERACO M., ALOE S.,
D1 FiLiero S. AND D1 FiLipro E

Sitilo Experience on Peritoneal Carcinomatosis From Colorectal Cancer: Clinical Prog-
nostic Features

J. Exp. Clin. Cancer Res., 22, 4, 2003-Supplement LE0.703

DerACO M., DE SIMONE M., Rosst C.R., CAVALIERE E, D1 FiLippO E, VAIRA M., PIATTI P. AND
KusaMURA S.

An Ttalian Multicentric Phase II Study on Peritonectomy and Intra Peritoneal Hyperther-
mic Perfusion (IPHP) to treat patients with Pseudomyxoma Peritonei

J. Exp. Clin. Cancer Res., 22, 4, 2003 - Supplement LE0.703

43



44

DerACO M, DE SIMONE M., Rossi C.R.., CAVALIERE E, DIFiLIPPO E, SCUDERI S., PILATTI P. AND
KusaMURA S.

An Italian Multicentric Phase II Study on Peritonectomy and Intra Peritoneal Hyperther-
mic Perfusion (IPHP) to Treat Patients with Peritoneal Mesothelioma

J. Exp. Clin. Cancer Res., 22, 4, 2003 - Supplement LE0.703

D1 FiLipro E, GARINEI R, ANZA M., CAVALIERE E, GIANNARELLI D., CAGOL PP, Rossi C.R., SAN-
TINAMI M., DERACO M., BotT1 C., PERRI P, DI FiLipro S., PIARULLI L., BRUNO P.

Doxorubicin in Isolation Limb Perfusion in the Treatment of Advanced Limb Soft Tissue
Sarcoma

J. Exp. Clin. Cancer Res., 22, 4, 2003 - Supplement LE0.703

D1 FiLirpo E, GARINEI R., GIANNARELLI D., ANzZA M., CAVALIERE E, BorTI C., PERRI P, D1 FiL-
1PPO S., PsaiLAa A., CALLOPOLI A., MAIALETTI R., SEGA E, FrREzzA E,ViTiccl C.

Hyperthermic Antiblastic Perfusion in the Treatment of Loco- Regional Spreading Limb
Melanoma

J. Exp. Clin. Cancer Res., 22, 4, 2003 - Supplement LE 0.703

D1 FiLipro E, GARINEI R., ANZA M., CAVALIERE E, BoTTI C., PERRI P, D1 FiLiPPO S.

Anti-blastic hyperthermic perfusion in the treatment of melanoma of the extremities in
the loco-regional diffusion phase.

Tiumori. 2003 Jul-Aug;89(4 Suppl):241-3. LE0.267

D1 FiLiero E, Rosst C.R., GARINEI R.,ANzZA M., CAVALIERE E, BoTTI C., PERRI P, D1 FILIpPO S.,
D1 ANGELO P, PrancrIpI E, LAURENZI L.

Hyperthermic Antiblastic Perfusion with TNFa and Melphalan in Stage III Limb
Melanoma Patients: A Phase I - II SITILO Study

J. Exp. Clin. Cancer Res., 22, 4, 2003 - Supplement LE 0.703

GUADAGNI S., SANTINAMI M., PaTuzzO R., PiLATI PL., M1ioTrTO D., DERACO M., ROssI C.R.,
FIORENTINI G., D1 FiLipro E,VALENTI M., AMIcuCCI G.

Hypoxic pelvic and limb perfusion with melphalan and mitomycin C for recurrent limb
melanoma: a pilot study.

Melanoma Res. 2003 Feb;13(1):51-8. LE1.773

PAPALDO P, LorEZ M., CORTESI E., CAMMILLUZZI E., ANTIMI M., TERZOLI E., LEPIDINI G.,VICI P,
BARONE C., FERRETTI G., D1 Cosimo S., Nistico C., CARLINI P, CoNnTI E, D1 LAURO L., BOTTI
C.,Vitucct C., FaBl A., GIANNARELLI D., MAROLLA P.

Addition of either lonidamine or granulocyte colony-stimulating factor does not improve
survival in early breast cancer patients treated with high-dose epirubicin and cyclophos-
phamide.

J.Clin. Oncol. 2003 Sep 15;21(18):3462-8. LE 9.868

ViscA P, SEBASTIANI V., Pizer E.S., BoTrTI C., DE CARLI P, FiLipp1 S., MONACO S., ALO PL.

Immunohistochemical expression and prognostic significance of FAS and GLUT1 in blad-
der carcinoma.

Anticancer Res. 2003 Jan-Feb;23(1A):335-9. LE 1.447



Division

of gastro-intestinal
surgical oncology and
liver transplantation

DIRECTOR:
EUGENIO SANTORO, MD

Eugenio Santoro graduated in medicine cum laude at the University of Rome in July
1962. He received his post-graduate specialization in General Surgery (1967), Thoracic
Surgery (1969) and Pediatric Surgery (1973) from the University of Rome. He was a vis-
iting surgeon in Stockholm (1964), Paris (1966-1968), Minneapolis (1976) and Houston
(1984 and 1986). From 1976 to 1989 he was director of the division of general surgery at
Cristo Re hospital in Rome and from 1990 till 2000 he was director of the Division of’
Surgical Oncology at Regina Elena Cancer Institute of Rome. From 2000 he has been the
Director of the Division of Digestive Surgical Oncology and Liver Transplantation and
from 2001 the Director of Surgical Oncology Department, always at Regina Elena Can-
cer Institute.

Prof. Santoro was president of the Italian Surgical Society (SIC) for a period of two years
1998-2000 and A.C.O.I (Associazione Chirurghi Ospedalieri Italiani) for the period
1993-1996.

He has been on the teaching staft of La Sapienza University, Rome since 1969 and the
Catholic University since 1984.

He is the President of Federchir (Federazione Societa Scientifiche Chirurgiche) and Inter-
national Association for Gastric Cancer and Gastric Disease and Vice-president of the Eu-
ropean Association for Videosurgery.

He is a member of the executive council of Lega Italiana Lotta Tumori, the commission for
medical devices of Ministry of Health and the managing council of Tel.ma. University.

In 2004 Prof. Santoro was decorated with a gold medal by the Minister of Health. He was
a member of the Consiglio Superiore di Sanita from 1997 to 2002, and he has been in-
cluded in the National Commission of ECM (Educazione Continua in Medicina) since
2000.

He was an honorary member of the Medical Association of Argentina (1993), Surgical So-
ciety of Lebanon (1999), French Surgical Academy (1999), Surgical Society of Peru (2000)
and Surgical Society Rumania (2000) and Fellow of American College of Surgeons
(1998). He has been treasurer of International Surgical Club since 1991.

He is member of board of numerous Italian and foreign journals (Chirurgia Italiana, He-
pato-gastroenterology, Journal of Experimental and Clinical Cancer Research, Laparo-
scopic Surgery, Hepatology, Gastric Cancer).

He has promoted numerous national and international meetings and courses in the field
of general surgery and surgical oncology.

Prof Santoro’s main area of interest is General Surgical Oncology, Liver Transplantation and
Liver Surgery. In August 2002 he performed the first liver transplant in a HIV positive pa-
tient in Italy.

He is in charge of several research projects of CNR, Ministry of Health and Lega Italiana
Lotta ai tumori. He is the Author of more than 200 full papers and eight books, including
one on the history of Italian surgery (Cento anni di Chirurgia).

Staff:

FABIO CARBONI - M.D. PHD Assistant
MAURIZIO COSIMELLI - M.D. Assistant
MARCO D’ANNIBALE - M.D. Assistant
GIUSEPPE ETTORRE - M.D. Assistant
FRANCO GRAZIANO - M.D. Assistant
PASQUALE LEPIANE - M.D. Assistant
ROBERTO SANTORO - M.D. PHD Assistant
GIOVANNI VENNARECCI - M.D. Assistant
ARIANNA BOSCHETTO - M.D. Fellow
VALERIO CORAZZA - M.D. Fellow
ALESSANDRO ESposITO - M.D. Fellow
RiccARDO LORUSSO - M.D. Fellow
PIETRO MANCINI - M.D. Fellow
RAFFAELLO MANCINI - M.D. Fellow

45



46

Clinical 2003 Activity

The Division is dedicated to the cure of abdominal and gastrointestinal oncological dis-
ease, from the esophagus to the anus. The ward has 37 in-patient beds, three of which are
totally dedicated to patients undergoing liver transplantation. During 2003, 858 patients
were admitted and 560 underwent a surgery. We are very active in dealing with a multi-
modal and multidisciplinary approach to cancer of the stomach, colon-rectum and liver.
The unit is also dedicated to the treatment of tumors of the biliary tract and pancreas. Pa-
tients with cancer of the lower rectum are candidate for pre-operative local radiotherapy
and systemic chemotherapy with the aim of loco-regional reduction of tumor extension.
In the year 2003 the division performed 55 gastrectomies, 130 colectomies, 24 pancrea-
sectomies and 75 hepatectomies and 23 liver transplantations. The majority of gastroin-
testinal operations were performed laparoscopically.

The Division in the year 2000 started the liver transplant program for hepatocellular car-
cinoma grown on cirrhosis. Since then the Division, well know thorough out Italy and
abroad, has increased its activities in the field of treating liver cancers and liver metastases.
The Division has a extensive experience in major liver resection for hepatocellular carci-
noma on cirrhosis and liver metastases, treating liver cancers by trans-arterial-chemo-em-
bolization (TACE), radiofrequency ablation and alcolization.

The Division has a very active out-patient clinic (one clinic is dedicated to patients with
gastrointestinal oncologycal disease, one to patients with liver cancer (primary and metas-
tases) and four to follow-up of operated patients (stomach and pancreas, colon-rectum, liv-
er and liver transplant respectively). The overall activity for 2003 accounts for over 3000
out-patient visits.

Research Activity

RESEARCH ON LIVER CANCER

In 2003, 58 patients with liver neoplasms have been submitted to surgery: 28 for HCC, 24
for metastases and 6 for cholangiocarcinoma, including gallbladder cancer. Furthermore, 23
liver transplantations have been performed in the Department for liver cirrhosis, 11 of them
with associated HCC, and 14 other patients underwent surgery for benign disease.

During the year a larger number of liver patients have been observed but excluded for sur-
gery because of the extension of neoplastic disease or very poor general conditions. Part
of the un-resected HCC have been submitted to chemoembolization (TACE).

The clinical research has involved two main fields of interest:

HCC in patient with HBV or HCV hepatitis;

Liver metastasis from colorectal cancer previously submitted to chemotherapy with re-
sponse.

The current studies are as follows: Liver transplantations in HCC patients: evalua-
tion of histologic vascular invasion as prognostic factor. Eleven patients have been
included in the study during the year. In 2002 another 9 patients have been included. The
study will require at least 20 HCC with vascular invasion and 20 HCC without it, with a
follow-up not shorter than three years for each case. A the moment only one HCC with
vascular invasion submitted to liver transplantation in 2002 died from progression of neo-
plastic disease. No death or recurrent disease was observed in the other patients.
Chemotherapy and liver surgery in the treatment of colorectal metastasis. 24 pts
with liver metastasis have been resected during the year in patients previously submitted
to colorectal resection of primary and postoperative chemotherapy for synchronous liver
metastasis. Chemotherapy protocols included FOLFIRI and FOLFOX according to re-
sponse with continuous infusion. One arm of this study included patients in which a two-
step surgery was performed: first, legation of the right portal vein and removal of one or
two metastases in the left lobe; secondly, (2 months later), right hepatectomy and remnant
hypertrophic left lobe remnant.

Multicenter Study on primary and secondary HCC (promoted by ESMO and



supported by LILT). This observational study has been approved by the Ethical Com-
mittee and should start in the near future.

New biomolecular markers of HCC associated with liver cirrhosis, in relation
to different treatments. The aim of the study is to obtain a better knowledge of the bi-
ological behavior of HCC in order to select a tailored specific treatment, through: a) eval-
uation of new biomolecular markers such as DCP and VEGE, Ki-67 nuclear antigen, NGE
metalloproteinasis and specific inhibitors; b) detection of circulating neoplastic cells by RT-
PCR; ¢) evaluation of HVPG by selective supra-hepatic catheterism. Patient accrual is cur-
rently ongoing.

RESEARCH ON COLO-RECTAL CANCER

In 2003, 112 patients affected by primary, resectable colorectal cancer were admitted and
underwent surgery at our department. Moreover, 743 follow-up clinical examinations in
an outpatient setting were performed. The translational and clinical research activity on
colorectal cancer was carried out for the Regina Elena Colorectal Cancer Project. The sec-
tions of activity were as follows: Neoadjuvant pelvic chemoradiation in extraperi-
toneal, resectable T3 rectal cancer: in April 2003, a multicenter, phase II randomized
clinical trial was started to evaluate rates of pathologically complete response to two dif-
ferent regimens of neoadjuvant treatment (XRT, Tomudex and Oxaliplatin vs. XRT, Cis-
platin and Fluorouracil). Secondary endpoints were the chances of sphincter-saving surgi-
cal procedures and overall, local-recurrence and disease-free survival rates. Up to Decem-
ber 2003, 14 pts. were enrolled and randomized (7 tomox, 7 plafur) at our institute. By June
2004 the overall patient accrual of the multicenter study was 130 and preliminary results
will be soon available.

Ultraconservative sphincter-saving surgery in very low rectal cancer responding
to neoadjuvant chemoradiation: to date, 12 patients have undergone a transanal, full-
thickness rectal excision of the microscopic, residual rectal cancer or fibrotic scar tissue af-
ter neoadjuvant chemoradiation. Patients were selected on the basis of age (72 as a medi-
an), clinical negativity of mesorectal nodes evaluated by CT scan and endorectal sonogram.
The median follow-up and size of this series are too small and do not allow a prognostic
evaluation. Nevertheless, up to now 4 loco-regional (3 local, 1 mesorectal) relapses were
observed after a median time of 7 months. No distant events were recorded.

Sentinel lymph node study in rectal cancer (AIRC project: Impact of biologi-
cal profile, chemoradiation and surgery of rectal cancer on downstaging and
quality of life): many attempts aimed to better define site, route of lymphatic drainage
and clinical value of the sentinel lymph node in resectable rectal cancer were published in
literature in the last 5 years. Unfortunately all failed to demonstrate the pathological and
prognostic role in the clinical management of disease. Within the prospective study sup-
ported by AIRC, a very preliminary series of 10 pts. were submitted to lymphoscintigra-
phy at observation and after neoadjuvant chemoradiation, immediately before surgery, al-
ways performed by an endoscopic approach to four cardinal points around the tumor. Fur-
thermore, a pathological study on fresh surgical specimens was also carried out using a
Neoprobe device to detect the potential, mesorectal sentinel node and to correlate this
finding with lymphoscintigraphy.

Project C.N.R.-MIUR ONCOLOGIA SP5: Adjuvant therapy based on biological pro-
file in curable colorectal cancer: the aims of this study was a) to validate a model of
prognostic risk based on a combined biological profile (multiploidy, ki67, p53, bcl-2) of
colorectal cancer; b) to evaluate the predictive value of response of those biological vari-
ables to different treatments; ¢) to modulate adjuvant strategy by biological profile; d) to
verify clinical impact of new strategies on tumor progression. Three Groups of patients (1,
2 and 3) with different biological profiles (with none or 1, 2 or 3, 4 unfavorable variables
respectively) were identified within the same pathological TNM stage II. The overall sur-
vival of the three Groups was significantly different (96.1%, 88.8% and 78.8% respective-
ly; p=.04) and it suggested to modulate adjuvant strategy on their different prognostic pro-
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files. Therefore, the Group 3 patients were assigned to a chronomodulated regimen of sys-
temic chemotherapy, potentially able to reduce the risk of relapse, as demonstrated in ad-
vanced colorectal cancer. On the contrary, preliminary results on the prognostic value of
intraoperative, peritoneal washing in 114 patients with a minimum follow-up of 2 years
after radical surgery did not show any difference between those with cytologically positive
or negative washing.

Project Italian Minister of Health Global Project for evaluation and improve-
ment of QoL in oncological patients with long-term life expectancy: the study
started recently and no data are yet available.

RESEARCH ON GASTRIC CANCER

In 2003, 64 patients affected by primary gastric cancer were admitted and underwent sur-
gery at our department. Moreover, about 240 follow-up clinical examinations in an out-
patient setting were performed. Sections of clinical activity were as follows:

Lymphatic Spread and Sentinel Node Study in Gastric Cancer Surgery: a clini-
cal trial evaluating the lymphatic pathways and spreading, the existence of a SN node and
its clinical value in tailoring a less aggressive lymphadenectomy in gastric cancer was car-
ried out. Preliminary results on the feasibility, efficacy and reproducibility have been pre-
viously reported and patient accrual is ongoing. The secondary endpoint are the long-term
oncologic results.

Laparoscopic versus Open Surgery in Early Gastric Cancer: a clinical trial evalu-
ating feasibility, efficacy and reproducibility of laparoscopic surgery in EGC was started. In
the first 2 patients operated, the number of harvested lymphnodes and operation time were
comparable to those of traditional open surgery as early clinical results, but several advan-
tages have been demonstrated in terms of the patient’s postoperative outcome, hospital stay
and quality of life. Patient accrual is ongoing and the secondary endpoint will be long-
term oncologic results.

Laparoscopic Surgery in Palliative Treatment of Advanced Gastric Cancer: as for
EGC, a clinical trial evaluating the feasibility, efficacy and reproducibility of laparoscopic
surgery in advanced gastric cancer was started. Early clinical results in the first 2 patients
were comparable to those of traditional open surgery, but several advantages have been
demonstrated in terms of the patient’s postoperative outcome, hospital stay and quality of’
life. Patient accrual is ongoing.

Neoadjuvant Treatment in Advanced Gastric Cancer: a clinical trial evaluating the
value of neoadjuvant chemotherapy in advanced gastric cancer was started. In the first 4
operated patients, treatment did not negatively influenced the surgical outcome. Patient
accrual is still ongoing and the secondary endpoint will be the long-term oncologic re-
sults.

RESEARCH ON PANCREATIC CANCER

In 2003, 45 patients affected with peri-ampullary and pancreatic neoplasms were admitted
and studied in our Department. Of these, 15 were submitted to conservative treatment on-
ly, 8 underwent an exploratory laparotomy or palliative procedures and 22 surgical resec-
tion. Clinical trials were as follows:

Role of spiral CT with vascular reconstruction in diagnosis and staging of peri-
ampullary neoplasms: a high incidence of peri-ampullary tumors were diagnosed in a
locally advanced stage, with suspected spleno-portal confluence infiltration representing a
relative contraindication to surgical resection. The aim of this clinical study was to evalu-
ate the diagnostic accuracy of spiral CT with respect to traditionally invasive visceral an-
glography in operated patients. Patient accrual is ongoing and preliminary results seem to
confirm the very good accuracy reported in literature.

Observational clinical study of non-adc pancreatic neoplasms: incidence of non-
adc neoplasms is increasing worldwide and their treatment has not yet been standardized.
From the start, we have observed 6 different cystic tumors and 1 non functioning en-



docrine tumor. All the patients were submitted to difterent kinds of operations, depending
on tumor type and the patient’s characteristics, but as conservative as possible, to preserve
pancreatic function when indicated. Patient accrual is ongoing, and the preliminary results
are promising.
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Scientific activity

THYMOMA AND AUTOIMMUNE SYNDROMES.

Mediastinal tumors especially Thymic Epithelial tumors, (TET) are very rare diseases but
find a particular interest as they are often associated to autoimmune diseases. A good diag-
nostic approach to these lesions requires a multidisciplinary team and multistep decisions.
Thymoma classification has been over the years a controversial field in pathology, as these
rare significantly heterogeneous tumors in their microscopical features; in 1999, the World
Health Organization published a proposal for a Thymic Epithelial Tumor,s (TET) nomen-
clature not aimed to be a new classification, which proved to be reproducible and easily
applicable by pathologists.

As thymoma are rare tumors, clinicopathological statistically significant data could be bet-
ter acquired by multicenter studies; furthermore, a multidisciplinary approach could pro-
vide additional instruments to our understanding of biological / immunological thymoma
features of relevant interest for therapeutical options.

A multicenter, multidisciplinary collaborative thymoma study has been recently undertak-
en by thoracic surgeons, pathologists, neurologists, oncologists and immunologists from
three large Institutions (Regina Elena Cancer Institute of Rome, Catholic University of
Rome and Federico I University of Naples) particular interested in mediastinal and
thymic pathology in Italy. We are now evaluating in a preliminary phase of a retrospective
study the clinicopathological, biological, immunological and oncological characteristics of
thymoma patients over the last years. In the years 2001-2002, 53 cases of Thymic Epithe-
lial Tumors were diagnosed in the three Institutions; paraneoplastic syndromes were ob-
served very frequently, MG being present in 27/53 cases.

INTERNATIONAL EARLY LUNG CANCER ACTION PROGRAM (I-ELCAP).

This study was performed to study and develop low-dose CT screening for lung cancer.
The institutions participating in this study have been using a common protocol for the
screening itself, though different entry criteria, so that the resulting data can be pooled to
provide up-to-date information for protocol updates, and on the resulting diagnostic dis-
tribution (primarily in terms of stage and size) of the diagnosed cases of lung cancer. Af-
ter sufficiently long follow-up of the diagnosed cases it will be possible to assess the cur-
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ability of the screen-diagnosed lung cancers. To date, about 27000 participants have been
screened, including in over 16000 repeat screenings, and more than 400 cases of lung can-
cer have been diagnosed. Until now we enrolled 790 patients and 18 (2.27%) NSCLC, 15
(83%) of whom at stage I were diagnosed

CHEMOTHERAPY FOR EARLY STAGES (CH.E.S.T.).

The aim of this study is to assess whether preoperative CT improves progression-free sur-
vival compared to surgery alone in clinical stage IB, II and selected IIIA (cT3-NT1)
NSCLC. Inclusion criteria involve a pathologic documentation (either histologic or cyto-
logic) of non small cell lung cancer, no prior chemotherapy or radiotherapy, bidimension-
ally measurable or evaluable disease; pancost tumors are not elegible. 700 patients in total
will be randomized to arm A (chemotherapy plus surgery) and arm B (surgery).

Our institute is the first one for accrual.

SERUM-PROTEOMIC PROJECT (ITALY-USA PROJECT).

The behaviour and outcome of lung cancer is highly variable. The molecular basis of this vari-
ability is unknown; neither standard histopathology nor currently available molecular markers
can predict these characteristics. The identification of novel biomarkers to differentiate tumors
from normal cells and predictors of tumors’ behaviour, such as pathological stage, response to
chemotherapy and site of relapse, is very important in clinical practice.To date, none of the hun-
dreds single markers evaluated have provided a significant clinical utility, but by surveying thou-
sands of genes, at once with use of microarrays or proteomic technologies, now it is possible to
read the molecular signature of an individual tumor.

Proteomics-based approaches allow examination of expressed proteins of a tissue or cell type,
complement the genome initiatives, and are increasingly being used to address biomedical
questions. The growing knowledge of the tight connection between apoptosis and cancer has
lead to an explosion of researchs around apoptotic induction with chemotherapeutic agents and
small molecule inhibitors; the chemotherapeutic agent paclitaxel (Taxol) activates mitogen-ac-
tivated protein kinase (MEK), extracellular signal-regulated kinase, and combined with MEK
inhibition, synergistically enhances apoptosis.

The most effective treatment for lung cancer remains surgical resection of early stage disease;
however, sporadic lung cancer is rarely diagnosed in its earliest stages. The promise of screening
techniques for increasing rates of early stage lung cancer detection, and thus the expectation of’
more treatable cases, has driven considerable research and ongoing development of screening
technologies.

Randomized controlled trials (RCTs) of CXR and sputum cytology have failed to demon-
strate a mortality benefit for either technique, and we do not recommended screening with se-
rial CXR or sputum cytology for asymptomatic individuals or individuals without a history of’
cancer.

LDCT scanning is a promising technology due to its sensitivity and ability to assess growth of
nodules, and ongoing studies may provide additional information about the costs and benefits
of screening with this technology.

A proteomic approach, using two-dimensional gels coupled with mass spectrometry to identi-
fy altered proteins in primary lung tumors with matched adjacent normal tissue, could be the
right way to identify the proteomic profile, allowing us to discover novel molecular targets and
potential cancer cell-specific biomarkers.

Italy-USA serum-proteomic project for lung cancer enrols smokers and no smokers with
NSCLC divided in four groups.

P1: smokers and nonsmokers with NSCLC histologically proved (100 patients);

P2: smokers and nonsmokers with negative spiral CT scan (300 patients);

P3: people with spiral CT scan suspicion for lung cancer followed by negative histologic find-
ings (20 patients);

P4: people with spiral CT scan suspicion for lung cancer and positive histologic findings (100
patients);



NEW APPROACH TO MALIGNANT PLEURAL MESOTHELIOMA.

This study was designed with the aim to assess whether preoperative CT followed by sur-
gery and postoperative radiotherapy improves survival for stage I-III (T1-3 NO-2) malig-
nant pleural mesothelioma. This phase II study will include an induction chemotherapy
with pemetrexed + cisplatin for 3 cycles (q 21 days) followed by extrapleural pneu-
monectomy and postoperative hemithoracic radiotherapy (54 Gy).

It will start next year.
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Clinical Activity

Our activity enroles all the general thoracic surgery procedures with special interest in sur-
gery for malignant pleural mesothelioma and extended chest wall resections for lung can-
cer. In 2003, we observed 984 patients in the outcome patients referring 785 of them. We
performed 516 surgical interventions (D.M. 7.12) (O.M. 69.6%) (I.T.O. 3.1) (I.LR. 35.7)
(Median Weight D.R.G. 2.840). We also performed 357 diagnostic endoscopic procedures.
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The division of Gynecologic Oncology is mainly dedicated to the screening, diagnosis,
treatment and follow-up of gynecologic cancer. It has eleven permanent medical staft, two
research fellows and a PhD. Student. The Division is organized in a second level outpa-
tients clinic, a ward with 24 beds and includes a Minimally Invasive Surgery Unit mainly
dedicated to the application of new minimally invasive technologies in the field of Gyne-
cologic Oncology Surgery. During 2003, various clinical research protocols as well studies
in the field of biology of tumors has been conducted.

Activities 1n progress

CLINICAL SIGNIFICANCE OF GENETIC ALTERATIONS OF CHROMOSOME 3,7,X E EGFR GENE IN UTER-
INE CERVICAL CANCER PROGRESSION

The primary objective of the study is to identify the genetic alterations of chromosome
3,7,X and EGFR genes expressed by squamous cells during transformation and progres-
sion from L-SIL and H-SIL to invasive cervical carcinoma. Aberrations of chromosomes
3,7,X and EGFR gene status is assessed by FISH in samples coming from patients affect-
ed by L-SIL, H-SIL and invasive squamous cell carcinoma. Data obtained from the first set
of 60 patients has revealed a strong correlation between chromosomes 3,7 and X polysomy
and development and progression of a H-SIL to invasive carcinoma. Therefore, the present
observations seem to suggest an emerging role of chromosomes 3,7 and X status as a pre-
dictive marker of H-SIL progression to invasive cancer.



METALLOPROTEINASE(MMP) AND C-KIT PROTEIN EXPRESSION IN MESENCHYMAL TUMORS OF THE
UTERUS AND THEIR EVALUATION AS BIOLOGICAL MARKERS PREDICTIVE OF OUTCOME

Recent studies demonstrated that Gastrointestinal Stromal Tumor (GISTs), a rare form of
soft tissue tumor of the gut arise because of a mutation in a gene called c-kit that encodes
a transmembrane receptor for a growth factor termed scf (stem cell factor). Mutations
make c-kit function independent of activation by scf, leading to a high cell division rate
and possibly genomic instability. The aim of the present study is: 1) to evaluate the ex-
pression of Metalloproteinase (MMP) and c-Kit protein in mesenchymal tumors of the
uterus, 2) to correlate the expression of Metalloproteinase (MMP) and c-Kit protein with
the DFS and OS 3) to correlate the expression of Metalloproteinase (MMP) and c-Kit
protein with the stages of the new classification of soft tissue tumors proposed by the
French Federation of Anticancer Centers. The immunohistochemical expression of Metallo-
proteinase (MMP) and c-Kit protein is assessed in 25 cases of mesenchymal tumor of the
uterus subjected to hysterectomy in the last ten years with a minimum follow-up of 5
years. If the results confirm a role of c-Kit protein in the mesenchymal tumor of the uterus
as demonstrated in GISTs, it will be possible to hypothesize a therapeutic role of STT 571
(inhibitor of ¢-Kit/117 receptor).

RANDOMIZED PHASE Il STUDY COMPARING STANDARD COMBINATION CHEMOTHERAPY VERSUS EX-
TREME DRUG RESISTANCE ASSAY-SORTED CHEMOTHERAPY FOLLOWING UPFRONT DEBULKING SUR-
GERY IN ADVANCED EPITHELIAL OVARIAN CANCER

The division of Gynecologic Oncology participates together with the division of Oncol-
ogy A in an prospective international multicenter phase III study. After surgical debulking,
the results of an in vitro assay for drug resistance is used to individually select chemother-
apy for the patient in order to avoid ineftective treatments, needless toxicity, and loss of
quality of life. Patients are randomly assigned to receive the TP regimen (Paclitaxelat a dose
of 175 mg/m? as a 3-hour infusion followed by Carboplatin AUC=6) or the EDR A-sort-
ed regimen (Carboplatin, Cisplatin, Paclitaxel, Topotecan, Doxil, Etoposide, Gemcitabine,
Cyclophosphamide: single-drug vs multidrug therapy a open to discussion). Stratification
factors will include the treating institution, the FIGO stage (IIB—C, III, or IV). This study
will try to demonstrate that it is feasible to use an in vitro assay in routine clinical practice
to eliminate ineffective chemotherapeutic agents.

ITALY-USA PROJECT ON PHARMACO-GENOMIC

This study is structured in two parts: 1) determination of protein serous pattern alterations
correlated with pathogenesis, prognosis using proteomic spectra generated by mass spec-
troscopy. 2) identification of specific clusters of proteins predictive of early diagnosis and
on which to tailor the treatment using phosphoproteomics. In this prospective study, the
protein serous pattern alteration of 200 patients collected at the time of first diagnosis of
ovarian cancer is analyzed comparing the proteomic spectra with that obtained from the
serous belonging to 200 cancer-free women used as control. The study is ongoing and at
the moment 40 cases have been enrolled.

PROGNOSTIC VALUE OF FAS AND FAS LIGAND IN OVARIAN CARCINOMA

Fas (CD95 / APO-1) and FAS Ligand are two transmembrane proteins belonging to the fam-
ily of tumor necrosis factor and tumor necrosis factor receptor. When FAS is activated by its
ligand FAS-L, it modulates apoptosis. Alteration of the FAS/FAS-Ligand system seems to be
one of the possible mechanism by which tumoral cells escape immunosurveillance. The aim
of the present study is: 1) to evaluate the phenotypic expression of Fas and Fas-L in ovarian
carcinoma; 2) to determinate if there is any correlation between the expression of Fas and Fas-
L and the other clinico-pathologic parameters (FIGO stage, histotype, grading, residual disease
after surgery, DFS, OS). The preliminary results on a retrospective analysis of 95 ovarian car-
cinomas seems to suggest a prognostic value of FAS and FAS Ligand in ovarian carcinoma.
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IMMUNOGENICITY AND SAFETY OF PROPHYLACTIC QUADRIVALENT HPV (TYPES 6,11,16,18) VIRUS-
LIKE PARTICLES

Research shows that women who are infected with these strains of HPV, have a tendency
to develop cervical dysphasia (L-SIL, H-SIL and ca. in situ) which, if left untreated, may
develop further into invasive cervical cancer. The Division of Gynecologic Oncology is
participating in a prospective randomized multicenter phase III study, the aim of which is
to demonstrate the efficacy of immunization against HPV6, 11, 16, 18 to prevent the on-
set of cervical carcinoma. The study also evaluates the safety of the vaccine. Healthy, non-
pregnant, females between the ages of 16-23 are enrolled in this study and immunized
against HPV6, 11, 16, 18.

LAPAROSCOPIC STAGING AND RESTAGING OF GYNECOLOGIC TUMORS

Continuing worldwide interest clearly demonstrated that laparoscopic techniques are now
part of the armamentarium of gynecological oncologists. Therefore, a great effort has been
made to introduce laparoscopic and related mininvasive techniques in staging and surgery
of gynecologic tumors. The main fields of exploration and application are: pelvic and lom-
boartic extraperitoneal and transperitoneal lymphadenectomy as a staging or a restaging
procedure; differential diagnosis in carcinosis; selection of patients candidate to primary cy-
toreductive surgery in advance ovarian cancer; intensive surgical staging of cervical and
endometrial cancer, totally laparoscopic; restaging of borderline ovarian tumors after pri-
mary incomplete surgery.

MENOPAUSE IN ONCOLOGIC PATIENTS AND QUALITY OF LIFE

In order to improve the Quality of Life (QoL) of oncologic patient in menopause or those
who sufter from early menopause induced by medical/surgical treatments, the Division of’
Gynecologic Oncology has two experimental protocols on the non-hormonal therapy of
menopausal symptoms on going.

1 EFFECTIVENESS OF LOW-DOSAGE FLUOXETINE FOR HOT-FLASHES IN BREAST CANCER SURVIVORS:
A PILOT STUDY.

The aim of this study is to identify molecules of the serotonin-selective re-uptake in-
hibitors ssris family (such as Fluoxetina and Venlafaxina) that could have a role in the con-
trol of hot-flushes in breast cancer survivors.

2 A MULTICENTER, RANDOMIZED, PARALLEL-GROUP, DOUBLE-BLIND, PLACEBO-CONTROLLED TRIAL
TO EVALUATE THE EFFICACY AND SAFETY OF FOUR DIFFERENT DOSES OF ORG 50081 IN THE TREAT-
MENT OF MODERATE TO SEVERE VASOMOTOR SYMPTOMS ASSOCIATED WITH MENOPAUSE.

The present study intends to investigate the efficacy and safety of a new molecule (mir-
tazapina), in the control of moderate to severe vasomotor symptoms associated with
menopause in oncologic patients
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Activities 2003

We studied and proposed a new technique to prepare the upper cave for surgery in caval
thrombosis.

Caval thrombosis is a relatively common event occurring in about 10% of patients affect-
ed by renal tumor. Extension does not take place by vascular invasion but via tumor pro-
gression inside the lumen of the renal vein and subsequently of the IVC. Caval thrombo-
sis is not considered a contraindication to radical surgical treatment; on the contrary sur-
gical removal of the tumor and the thrombus, improves the prognosis, even in the presence
of distant metastases. Five-year survival rates of patients with renal tumor and caval throm-
bosis undergoing radical surgery range from 25% to 64%. The validity of this treatment in
the presence of disease extension to perinephric tissues and regional nodes remains un-
clear. Despite the oncological eftectiveness, surgical treatment of patients with a cephalic
thrombus extension above of the suprahepatic tract of the IVC (level II and III lesions) is
affected by significant rates of morbidity and morality. In the past, several different surgi-
cal approaches to Level II-1II caval thrombosis have been proposed to improve periopera-
tive results. Only surgical approaches including large cavotomy, usually with cardio circo-
latory arrest, significantly lowered mortality rates, reducing blood loss, thrombus fragmen-
tation and pulmonary embolism. Retro-hepatic IVC is a complex anatomical region. As a
consequence, the surgical removal of a thrombus extended to this tract is a high-risk pro-
cedure requiring an effective complete surgical control of the vessel. The shortness of the
main suprahepatic veins, the presence of hyper-vascularized tissue and of a variable num-
ber of accessory suprahepatic veins are the cause of the strict anatomical connection be-
tween the IVC and the posterior margin of the liver. In addition, the caval wall in this por-
tion is fragile; in spite of several attempts a systematic classification of accessory suprahep-
atic veins has never been achieved because of an extreme variability of number, diameter
and site of confluence in the IVC.The removal of a thrombus extended to this portion of
the IVC without adequate control can be the cause of two undesirable events; thrombus
fragmentation with possible pulmonary embolism and uncontrollable hemorrhages due to
lumbar, adrenal and suprahepatic vein bleeding. Tumor fragmentation is a well-described
life-threatening event that can determine the detachment of the thrombus and massive
pulmonary embolism. Blind removal of the thrombus can determine an intraluminal per-
sistence of a thrombus fraction with possible postoperative embolism and early disease re-
currence. According to previous papers, our experience confirmed that surgical strategy
and perioperative results radically change according to the cephalic extension of the
thrombus. An infrahepatic-thrombus (Level I) can be safely removed via a completely ab-



dominal isolation of the IVC, clamping and cavotomy. On the other hand, a thrombus ex-
tended to the right atrium requires a mandatory large thoracol-abdominal access with car-
dio-circulatory arrest. The surgical approach to Levell II caval thrombosis remains a de-
batable issue. Involvement of the retro-hepatic tract represents approximately 50% of all pa-
tients with caval thrombosis from renal tumors. In the past, surgical removal of these le-
sions was usually done through an infrahepatic-cavotomy and thrombus extraction with
cephalic Foley’s catheter passing up to the thoracic IVC. However, this technique leads to
an increased risk of pulmonary embolism and early recurrence of disease because of fre-
quent tumor fragmentation. More recently, IVC has also been approached through an in-
frahepatic cavotomy and thrombus extraction with or without use of cardio-circulatory ar-
rest. An alternative approach has been described by Ohwada who completely isolated the
retro-hepatic IVC via segmentectomy of the caudate lobe. Thoraco-frenolaparotomy is
now widely accepted for the treatment of retro-hepatic thrombosis, but the use of double
thoracic and abdominal access without complete liver isolation from the IVC does not
seem to significantly decrease perioperative risks. In a series of 53 patients with caval
thrombosis undergoing thoraco-abdominal approach in the presence of retro-hepatic le-
sions, Skinner reported an overall morality (including Level T cases) of 13.2% and an aver-
age blood loss of 5,466 ml. Langenburg described a similar approach in 1994 with an over-
all mortality of 8%. In a series of 26 patients aftected by retro-hepatic caval thrombosis un-
dergoing thoraco-abdominal access. Nesbitt reported a significantly lower rate of mortal-
ity (overall 2.7%) and the reduction of intraoperative blood loss. The surgical strategy re-
ported by Nesbitt included a careful mobilization of the liver and a large cavotomy in all
cases, as described in the present study. The combined use of thoraco-abdominal access and
cardio-circulatory arrest for the treatment of retro-hepatic and thoracic lesions has also
been recently suggested by other authors. This approach allows minimal intraoperative
blood loss with reduced rates of major morbidity and mortality. However, an increase in
invasivity and economical costs can be assumed. Chest opening can result more frequent-
ly in respiratory postoperative complications with a delay in the patient’s recovery and dis-
charge. The present study reports the results of a fully abdominal surgical technique used
for the treatment of patients affected by Level II caval thrombosis. Our approach is direct-
ly imported from liver transplant surgery. It includes the complete over turning of the liv-
er and the isolation of the entire tract of the infra-, retro- and suprahepatic IVC as com-
monly used for the removal of both donor and recipient liver. Recently Ciancio showed
that this technique can also be used for the removal of caval thrombosis. For retro-hepat-
ic caval thrombus, the isolation of the IVC from the liver ofters the surgeon the possibili-
ty to entirely isolate the tract of IVC filled by the thrombus. After proximal and distal IVC
and hepatic pedicle clamping, a large cavotomy including the entire thrombus is per-
formed. At which time the surgeon can safely remove the entire thrombus through a small
buttonhole of the caval wall close to the renal vein confluence and the kidney. Minimal
blood loss and the complete opening of the IVC reduces the risk of thrombus fragmenta-
tion during the removal. In our experience no perioperative clinical, laboratoristic or in-
strumental signs of pulmonary embolisms were observed. Perioperative mortality was ab-
sent and macroscopic examination of all lesions extended to retro-hepatic IVC revealed
no evidence of rupture or fracture. The vein wall can be accurately explored in a blood-
less field. Moreover, blood loss can be avoided by the careful section of all accessory supra-
hepatic veins and the effective vascular control of renal, adrenal, lumbar and major supra-
hepatic veins. During removal of Level II lesions we experienced a mean blood loss of less
than 500 ml, not significantly higher than observed for surgical treatment of Level I
thrombosis. In 2 of 10 Level II patients, the thrombus extended to the confluence of the
major suprahepatic veins and reached the intra-thoracic tract of the IVC. In this situation
a thoraco-abdominal access with cardio-circulatory arrest has been proposed by several au-
thors. In our experience, our surgical approach can be safely performed even in the case
of thoracic extension of the thrombous. After detachment of the diaphragmatic peri-
toneum from the liver and complete isolation of the suprahepatic portion of the IVC, a
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small incision of the pericaval diaphragmatic muscle is made and a thoracic window is cre-
ated. In this way the level of caval clamping can be further extended. According to our re-
sults, the avoidance of chest opening reduces the length of postoperative stay and overall
recovery time of patients. Finally, our results suggested that a complete thrombus removal
in absence of fragmentation can also reduce tumoral cell spread and intracaval recurrence
of the disease. This hypothesis seems to be confirmed by our follow-up results. After a
mean follow-up of 53.9 months 14/15 patients (93.3%) are still alive; only 2 patients de-
veloped distant metastases and 12 patients are alive and disease free. Postoperative and long-
term work-up never showed intra-caval tumor recurrence. In conclusion, our study con-
firms that careful detachment of the IVC from the liver as commonly performed in trans-
plant liver surgery is a safe and effective surgical procedure for patients affected by Level
IT caval thrombosis.

Clinical Activity

For patients at risk a protocol for intraoperative adjuvant radiotherapy (IORT), agreed
with Department of Radiotherapy was proposed.

Twenty five patients were treated with gradual doses to obtain the right dose. The activi-
ty of radiotherapy was carried out with relievetors in the rectum and bladder.

The results are very interesting:

With 2000 Gray (maximum dose) there were no side effects, in fact no activity in the re-
lievetors of the rectal and bladder, was registered.

Therefore, a national clinical research project in cooperation with other centers using
IORT equipment was started. The first research in this connection, was begun in May
2003, in collaboration with the Division of Radiotherapy.

A study of the effect of set up errors and organ motion on IMRT dose distributions for
prostate cancer.

VALERIA LANDONI PHD
BiANCA SARACINO M.D.
SIMONA MARZI PHD
MICHELE GALLUCCI M.D.
MARIA G. PETRONGARI M.D.
ENRICO CHIANESE M.D.
MICHELA BENASSI M.D.
GIUSEPPE IACCARINO PHD
ANTONELLA SORIANI PHD
GIORGIO ARCANGELI M.D.

Purpose

Assessment of the influence of set up errors and organ motion on the probability of tu-
mor control and normal tissue complications by TCP (Tumor Control Probability) and
NTCP (Normal Tissue Complication Probability).

Materials and Methods

12 patients were treated for prostate cancer with IMRT (Intensity Modulated Radiation
Therapy). Two ortogonal portal images were taken daily. All patients underwent 3 CT scans
at different times during the 8 week period of the treatment (i.e. baseline, intermediate and
final). The original treatment plans were re-evaluated taking into account set-up errors and
organ motion.

Results

The mean shift+ std deviation of the whole patient population in the lateral, anterior-pos-
terior and cranio-caudal direction were 0.8+1.5 mm, 1.0+2.0 mm, 1.4+2.1 mm respec-
tively. In most of the recalculated DVHs (Dose-Volume Histograms) the coverage of CTV



(Clinical Target Volume) was grated despite organ motion, While the rectal wall histograms
were often very different from the planned ones.

Conclusion

Prostate and rectum motion seem to have a heavier impact on DVHs than set up errors.
Tumor control probability is granted but only future follow-up will tell the real influence
of these deviations on the probability of normal tissue complication.

Scientific activity

We evaluated a panel of well-known genetic alterations for frequency of changes in blad-
der cancer that could be considered as genomic instability determinant or adjunctive
prognostic predictors.

Methods

FISH (fluorescent in situ hybridization) analysis for evaluation of 3,7,9,17 chromosomes
and 9p21, 17p13.1, 13q14, 17q11.2 chromosomal loci in 48 muscle invasive bladder can-
cer specimens and adjacent normal mucosae was performed.

Results

A statistical difference was observed when chromosome 7 monosomy and polysomy and
17 monosomy frequencies in two groups (tumors and adjacent mucosae) were compared.
No difference in the frequency of gene deletions between tumors and adjacent mucosae
was found. The 17q11.2 amplification was found in 14.5% of examined tumors but in no
evaluated nonmalignant epithelium. The 3,7,17 monosomy and RB1 heterozygous dele-
tion were significantly associated with T3-4 stage.

Conclusions

Our results demonstrate the importance of chromosomes 3,7,17 and gene alterations in
bladder cancer progression, highlighting their usefulness as significant prognostic markers.
Only future larger studies, with long-term follow-up of these patients can determine the
validity and clinical relevance of these genetic findings with resultant incorporation of mo-
lecular prognostic markers in phase II and III trials to define their role in clinical outcome.
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Genetic instability in superficial bladder cancer and adjacent mucosa: an interphase cyto-
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Visca P, SEBASTIANI V., Pizer E.S., BorTI C., DE CARLI P, FiLippr S., MONACO S., ALo PL.

Immunohistochemical expression and prognostic significance of FAS and GLUT1 in blad-
der carcinoma.

Anticancer Res. 2003 Jan-Feb;23(1A):335-9. LE 1.447

61



62

Division of plastic and
reconstructive surgery

DIRECTOR:
Roy DE Vita, MD
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Activities

BREAST RECONSTRUCTIVE SURGERY

Immediate and delayed breast reconstructive surgery is performed in the Department us-
ing high specialty techniques.

Microsurgery is a routine method in our Plastic Surgery Department, especially for de-
layed reconstruction such as post-QUART and radical mastectomy after radiotherapy.

In 2003 we performed almost 500 surgical treatments for breast reconstruction.

As first choice, both in immediate and delayed reconstruction, we prefer using tissue ex-
panders. Even though it is a two stage procedure, there is very limited physical and psy-
chological stress for the patient.

In the cases in which tissue expanders cannot be used, we are able to choose from a very
large spectrum of surgical methods. From myocutaneous pedicle flaps such as the Latis-
simus dorsii flap or TRAM flap, to microsurgical free flaps such as TRAM, DIEP or SIEA.
As is well known, clinical research in breast cancer surgery points towards a more conser-
vative operation versus an aggressive one.

Starting from this concept, in co-operation with the General Surgery Department and on-
ly in selected cases, we began to perform a very conservative surgery for breast cancer in
which we preserve not only the skin, but also the nipple-areola complex.

This technique is called Nipple sparing mastectomy.

Objective - Nipple Sparing Mastectomy (NSM) was part of the evolution of breast conser-
vative treatment, for cancers located outside of the central area and also to obtain the best
psychological impact in breast surgery.

The surgical possibilities indicated for this treatment are also numerous.

Background data - From a review of the literature we know that this procedure has been
studied for many years by different authors, and does not have an increase of local recur-
rence in NSM than traditional surgery treatment.

Methods - We divided our study in two parts. The first including 50 patients reconstructed
with implants over 24 months. The second includes a group of patients with autologous
reconstruction.

Our indication for NSM are: TO-T1, NO, MO tumors; little breast where conservative treat-
ment does not have good cosmetic results; T2, NO, MO tumors, and recurrence after con-
servative surgery. All tumors must have a peripheral localization and multiple negative
frozen sections of the sub-areolar tissue.



In order to carry out axillary node dissection and conservative treatment as well as for sub-
cutaneous mastectomy and implant introduction, we use the skin access for the biopsy.
Only for QII do we use a different scar for axillary dissection.

Results-The patient data is presently under review. The preliminary results, however have
been excellent, both for cosmetic management and for recurrence rate as well as for the
psychological impact.

In fact, in 48 patients we only observed one total and two partial necroses of the areola
probably due to an over aggressive retroareolar dissection.

Considering the short term results (24 months) and comparing them with the literature,
we did not register an increase of local recurrence nor any other complication.
Conclusions - Our preliminary results in patients candidate for mastectomy are very good.
Compared to traditional surgery, we have noticed a lower number of recurrences, better
cosmetic results and more satisfaction from our patients.

HEAD AND NECK RECONSTRUCTION

Reconstruction of head and neck wounds due to surgical resection for cancer or head and
neck trauma creates numerous challenges for the microsurgeon.

Defects are both functional and cosmetic, defying the reconstructive surgeon to minimize
any loss in speech or motor capacity while maintaining a normal appearance.

Advances in microsurgical transplantation have improved reconstructive efforts consider-
ably from a time when reconstruction meant only filling a defect.

The complex anatomy of the head and neck area creates numerous functional mechanisms
involved in:

* Speech

* Swallowing

* Sensation

* Oral continence

e Airway protection

¢ Facial expression

The goal of reconstruction is to preserve and protect all these mechanisms as much as pos-
sible while obtaining reasonable restoration of function and morphological reconstruction.
This must frequently be done in co-operation with other surgical departments who must
attempt to achieve an ablative cure. Using microsurgical reconstruction, resection of tumor
can often be even more aggressive since repair of even large defects is possible. Many pa-
tients with head and neck cancer require radiation treatment or chemotherapy, increasing
the need for a well vascularized tissue reconstruction.

Although many factors are involved for choosing a reconstruction method. Micro-vascular
transplantation often results as the most consistent and rewarding kind of reconstruction.

In our department, major surgical reconstruction are usually carried out with radial forearm
flaps, being very thin and big enough to cover large areas, but Latissimus dorsii is also used
as a free flap, more than the antero-lateral thigh flap (always as micro-surgery).

MANDIBLE RECONSTRUCTION

Mandible reconstruction after tumor resection is performed to replace any excised section
of the mandible with vascularized bone. Soft tissue defects can be filled with skin and sub-
cutaneous tissue based on perforators from the vascular pedicle accompanying the bone
graft. Vascularized bone reconstruction promotes primary healing and increased resistance
to infection and resistance to adjuvant radiation therapy necrosis. It also lends itself to
bone-integrated implant dental restoration. Often, patients can begin an early range of mo-
tion exercises and minimize stiffness in the temporal-mandibular joint.

Options for vascularized bone micro-vascular reconstruction most commonly include:
 Circumlflex iliac artery osteocutaneous flap

* Radial forearm osteocutaneous flap
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* Serratus with rib flap
* Scapular bone osteocutaneous flap
* Fibula osteocutaneous flap

Our first surgical choice is the fibula free flap transfer, and we have performed one every
two weeks this year. The fibula is a wonderful bone to model and a large portion can be
obtained to reconstruct the entire mandible.

Furthermore, little damage is caused to the donor site.

In cases where the fibula is not available or only a small piece of bone is required, other
options are considered.

SKIN CANCER

Skin cancers are known to be the most frequent of human cancers and can sometimes be
very aggressive.

BCC excisions are usually considered as minor surgery and performed in the out-patient
department.

SCC on the contrary very often needs a quite and careful approach.

Notwithstanding the fact that we find ourselves in the third millennium, unfortunately
large underestimated tumors that required major surgery can still be observed.

In such cases local flaps are usually employed and when they are not enough we use free
micro-surgical flaps.

Malignant Melanoma is to be mentioned.

The lesion excision is made according to international protocols and when the Breslow
classification of the lesion is equal or over 1 mm, a control is made of the sentry node clos-
est to the skin excision.

An important co-operation is underway with the Departments of Dermatology, Epidemi-
ology an Radiotherapy for the best treatment and follow-up of our patients.
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Professor Francesco Cognetti is currently the Scientific Director of the Regina Elena Can-
cer Research Institute in Rome.

Professor Cognetti obtained a Master’s degree in Medicine and Surgery in 1975, and went
on to specialize in Internal Medicine in 1981. He then followed a career in Oncology from
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European Society for Medical Oncology) where he was Chairman of the Membership
Committee. He is a member of the Executive Board and the Steering Committee as the
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a Peer Reviewer of the Annals of Oncology, the official journal of the European Society
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Activities 2003

The clinical activity performed by the Division of Medical Oncology A guarantees treatment
and assistance to cancer patients requiring drug administration and clinical follow up. In par-
ticular, the Division develops clinical research and new treatment strategies on solid tumors, es-
pecially gastrointestinal, lung, breast, gynecologic tumors and melanomas, using either biology
response modulators or drugs molecularly targeted to specific biologic targets for different tu-
mors, in addition to the classic antineoplastic drugs. The Division preferentially adopts regimens
with optimal efficacy and a low toxicity profile, such as continuous infusion regimens which
produce a lower burden of individual toxicity and offer the patients an acceptable quality of
life. Several study protocols, each devoted to a single tumor, have been designed with this aim.
Other fields of interest include the treatment of cancers requiring a wide experience in med-
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ical oncology (e.g. gonadal or extragonadal germinal cell tumors and soft tissue sarcomas). In
2003, 1,738 new patients have been accepted and 12,241 activities (visits and treatments) have
been carried out. There have been 1,324 in-patient admissions and 5,009 out-patient admis-
sions. The main research topic of the Division of Medical Oncology A has been the study of’
new drugs, their combinations and/or sequence and new strategies of integrated treatments.
During the past year the Division of Medical Oncology A has produced 23 indexed publica-
tions (total impact factor: 76.41) and 15 communications at international congresses.

NoON SMALL CELL LUNG CANCER

A multicentric phase IIT study investigating the role of a novel antisense oligonucleotide
(LY900003), with a kinase inhibitor mechanism interacting with the Vascular Epidermal
Growth Factor, used with conventional first-line chemotherapy, is underway in the Divi-
sion of Medical Oncology A.

Two phase II studies, with the combination of CDDP-Gemcitabine followed by weekly
Docetaxel and with the combination of Gemecitabine and Paclitaxel in the elderly, are on-
going. Another study on the EGFR inhibitor ZD1839 (Gefitinib) in patients resistant to
conventional treatment is still open.

A multicenter phase II study (GEMOXA trial) with Gemcitabine and Oxaliplatin as front-
line therapy was activated in 2003.

A phase III trial comparing Docetaxel administered every three weeks versus weekly ad-
ministration (DISTAL study) as second-line treatment is also ongoing.

BRrEAsT CANCER

Adjuvant

Regarding node-positive early breast cancer, a randomized multicenter study (TXT-01) on
adjuvant chemotherapy containing Epirubicin followed by CMF compared with Epiru-
bicin followed by Docetaxel followed by CMF has recently been closed and data analysis
is in process.

Our Department leads an Italian breast cooperative group called GIM (Gruppo Italiano
Mammella), that promotes large randomized studies, and Prof. Cognetti is one of the chair-
men. Two randomized studies are actually open and are enrolling node-positive and node-
negative women. The first, a study for patients with node positive breast cancer (GIM-2)
concerns adjuvant chemotherapy with anthracyclines and taxanes given at different dose-
density. This is an important randomized multicenter phase III study of EC followed by
Paclitaxel versus FEC followed by Paclitaxel, all given either every 3 weeks or 2 weeks sup-
ported by Pegfilgrastim. The study will accrue 2,000 patients in two years, and is intend-
ed to determine whether the 5-Fluorouracil addition to EC combination followed by Tax-
ol and a dose-dense schedule (every 2 weeks) will improve disease-free and overall sur-
vival.

The other important, international, randomized, multicenter study on women with HER 2-
overexpressing breast tumors, who have completed adjuvant chemotherapy, designed in 3
arms (Herceptin for 1 year vs Herceptin for 2 years vs follow up only) is ongoing, and will
address important questions on the use of Herceptin in the adjuvant setting.

SCREENING AND PREVENTION

A screening and chemoprevention program for women at genetic risk of breast cancer has
been activated. The Division of Medical Oncology A coordinates a genetic counseling unit
at the Regina Elena Cancer Institute and data regarding this activity and its impact on the
population studied is being analyzed. From April 2002 to November 2003,191 subjects
(188 females, 3 males, median age 52 yrs) belonging to 140 families with a history of breast
or ovarian cancer underwent genetic counseling, and agreed to intensive screening after
being informed of the results of the mutation tests.



ADVANCED BREAST CANCER

Hormonetherapy

A study on the combination of the aromatase inhibitor Anastrozole with the EGFR in-
hibitor ZD 1839 (Gefitinib-Iressa®) is open. Furthermore, a study on the optimal sequence
of aromatase inhibitors (Al) (non-steroidal/steroidal) and also a retrospective study on the
efficacy of these inhibitors in receptor-negative breast cancer patients were performed.
This analysis on new aromatase inhibitors as 2"-line endocrine therapy (ET) in metastat-
ic breast cancer (MBC) was presented at the ASCO 2004 meeting. When all the subgroups
were analyzed for ORR and TTP, no significant differences were found. Als in 2™-line
ET for MBC pts did not seem to add any significant benefit to the standard comparator
arm in terms of ORR and TTP.

Chemotherapy

We are currently participating in an international multicenter randomized phase 2 trial
with Trastuzumab (Herceptin) given with weekly Paclitaxel (Taxol) versus weekly Pacli-
taxel as single agent in first-line therapy metastatic breast cancer (MBC) patients with
HER-2/neu overexpression. This protocol will determine the safety profile and the over-
all response rate in each treatment arm.

Furthermore a Phase II study with Pegylated Liposomal Doxorubicin (PLD) in combina-
tion with Gemcitabine (G) in metastatic breast cancer (MBC) patients is active in our Di-
vision. Pegylated Liposomal Doxorubicin and Gemecitabine have recently demonstrated a
promising clinical efficacy in MBC when used as single agents. We conducted a phase 1I
clinical trial to determine the activity and safety of the two drugs in combination either
in untreated or previously treated metastatic breast cancer.

ADVANCED COLORECTAL CANCER

Two multicenter studies, both coordinated by the Division of Medical Oncology A, are
ongoing. A phase II study on the combination of the EGFR inhibitor ZD1839 (Gefitinib
- Tressa®) with Oxaliplatin and Capecitabine and a phase III study on the combination of
Ogxaliplatin, Fluorouracil by continuous infusion and a new inhibitor of cancer angiogenic
activity PTK787/ ZK222584.

The combination Oxaliplatin and Capecitabine in advanced colorectal cancer was previ-
ously extensively studied in the Division of Medical Oncology A resulting in two indexed
publications in recent years and the phase II study on the combination of Oxaliplatin and
Capecitabine with the EGFR inhibitor ZD1839 (Gefitinib - Iressa®) is close to conclu-
sion. The most common side-effect was diarrhea and the efficacy of treatment seems to be
very interesting with an overall response rate of up to 50%

The multicenter phase III study with PTK787/ ZK222584 was activated in 2003 with the
accrual of 8 patients by the Division of Medical Oncology A. A very tolerable safety pro-
file with interesting clinical activity was noted.

ADVANCED PANCREATIC (PDAC) AND BILIARY TREE (BTC) CARCINOMAS

A phase II study for advanced pancreatic and biliary tree carcinoma was concluded in
2003. Patients were treated with Gemcitabine 1,000 mg/m?® at the fixed dose-rate of 10
mg/m2/min for 7 consecutive wks and weekly x 3 q4 wks.

The analysis of preliminary results showed a mild toxicity with clinical benefit in 44% of
patients.

A multicenter phase III study investigating the role of the adjunct of Cisplatin to Gemc-
itabine (Gip-1 Study) as first-line chemotherapy in unresectable advanced pancreatic can-
cer 1s also active.

UROTHELIAL BLADDER CARCINOMA

In urothelial bladder carcinoma the enrollment of patients in a phase III randomized study on
adjuvant chemotherapy with CDDP plus Gemcitabine versus observation alone is in process.
Our division, together with the Genova Cancer Institute, are coordinating the study, that is
addressing important questions on the use of adjuvant chemotherapy in bladder cancer.
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MELANOMA

For malignant melanoma, two studies were finalized in 2003. An EORTC phase I1I study
evaluating the role of Pegylated Interferon (PEG-Intron) in an adjuvant setting and a phase
IT study with Temozolamide after whole brain radiotherapy in patients with brain metas-
tases. The analyses are in progress.

A phase III randomized study promoted by EORTC is evaluating the efficacy of vaccina-
tion with Ganglioside GM2-KLH/ QS-21 in patients with stage II disease.

A randomized phase II study in patients with metastatic melanoma is comparing DTIC
plus IFN-alfa at low dose with DTIC plus Timosine alfa-1 or with DTIC plus IFN-alfa plus
Timosine alfa-1. In addition, in advanced melanoma another study using chemoim-
munotherapy including Fotemustine, CDDP, IL2 and 1FN-alfa with a simultaneous biolog-
ical study is ongoing.

OVARIAN CARCINOMA

Two phase III studies are active.

A multicenter phase III study comparing conventional first-line chemotherapy with Car-
boplatin and Paclitaxel versus the innovative combination Carboplatin and Liposomial
Doxorubicin and a multicenter phase IIT study (Mito-2 Study) comparing Topotecan,
Gemcitabine and Liposomial Doxorubicin in patients with refractory ovarian carcinoma
are underway in our division.

BRrRAIN TUMORS
Regarding cerebral tumors, a dose-finding study on the weekly administration of Gemec-
itabine as radiosensitizer is enrolling patients with glioblastoma multiforme.

SUPPORTIVE CARE

Concerning supportive care, two studies using Eritrhopoietin and Darbopoietin in differ-
ent tumors and chemotherapeutic treatments, are in process with the aim of evaluating the
quality of life of long-term cancer survivors.
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Activities 2003

Among the fields of interest of the Division of Medical Oncology B (MOB) is to main-
tain liasons with other oncological associations, universities, and to cooperate with the
pharmaceutical industry in areas of mutual interest.

During 2003 several clinical trials concerning a lot of oncologic fields have been carried
out. In particular, the Division of MOB served as coordinator center of various breast can-
cer clinical trials in adjuvant, neoadjuvant and advanced setting, in collaboration with oth-
er Italian oncologic centers.

In the adjuvant setting we are currently investigating in a phase III multicenter random-
ized trial, the efficacy of 4 cycles of epirubicin/cyclophosphamide regimen versus the same
regimen preceded by 4 cycles of docetaxel in node positive breast cancer patients. In 2003
we continued the enrollment of the patients. The accrual will be completed in 2004 and
final data will be analysed.

Another relevant field of interest was primary chemotherapy in locally advanced breast
cancer. We designed a multicenter trial with a regimen of epirubicin 80mg/m® and doc-



etaxel 80 mg/m?, every 3 weeks, with G-CSF support, followed whenever possible by sur-
gery or, in case of no change or progression, by radiotherapy, and a subsequent adjuvant
regimen with vinorelbine, 25 mg/m* d 1,8 and mitomycin C 10 mg/m* d 1, every 4
weeks. Estrogen receptor positive patients receive at the end of chemotherapy an hormonal
treatment. The enrollment is ongoing; in the first 29 evaluable patients there was a response
rate (RR) of 76%, and surgery was feasible in 93% of the patients.

In one of our most recent articles on treatment of advanced breast cancer (JCO 2002, Vi-
ci et al.), we reported a very active regimen consisting of epirubicin (100 mg/m*d 1) com-
bined with vinorelbine (25 mg/m* d 1 and 5), with G-CSF support and cycles repeated
every 3 weeks. The overall response rate was 71%, with median TTP and median OS of
16 and 21 months, respectively. Toxicity was manageable, consisting mostly in neutropenia
and mucositis. On the basis of the above previous work, in 2003 we designed and activat-
ed a new clinical trial, a prospective multicenter phase II randomized study of the above
combination, at a lower dose of epirubicin, versus the combination of pegylated liposomal
doxorubicin and vinorelbine (L-DOX 40 mg/m* d 1,VNB 30 mg/m’ d 1, 15, every 4
weeks), as first line chemotherapy in anthracycline naive patients. The enrollement is on-
going, and many Italian oncologic centers are participating in the trial.

We are also interested in clinical evaluation of new drugs, and we designed and activated
several clinical trials, most of which multicentric, with gemcitabine in advanced breast can-
cer patients. In 2003 we closed the enrollment and elaborated data of two clinical trials.
The first one was a combination of docetaxel 80 mg/m’* d 8 and gemcitabine, 1000 mg/m’
d 1, 8, every 3 weeks in 53 anthracycline pretreated patients, with a RR of 53%, TTP of
7.5 months and OS of 16 months. This trial was published in Seminars in Oncology (April
2004). The second one is an interesting combination of paclitaxel 150 mg/m”* and gemec-
itabine 1500 mg/m* d 1, 15, every 4 weeks, in heavily pretreated advanced breast cancer
patients. We enrolled 39 patients, and we observed 45% of response, a TTP of 9 months,
an OS of 21 months, with a very mild toxicity. These data are very encouraging and sup-
ported by a synergistic activity between the two drugs, as demonstrated by preliminary re-
sults of in vitro and in vivo studies which are ongoing in the Department of Preclinical
Pharmacology of our Institute.

In 2003 we also continued the enrollment in another phase II multicenter clinical trial
with the combination of docetaxel 80 mg/m* d 8 and gemcitabine 1000 mg/m*d 1, 8, as
first-line chemotherapy in patients treated with adjuvant anthracyclines. Preliminary results
showed objective responses in 52% of the patiens with negligeable toxicity. We are now
evaluating final data.

On the basis of our previous experience, in 2003 we activated another phase II multicen-
ter randomized trial of docetaxel 75 mg/m* d 8 and gemcitabine 1000 mg/m* d 1, 8 ver-
sus docetaxel 75 mg/m* d 1 and capecitabine 1,250 bid d 1214, with cycles repeated every
3 weeks, as first-line treatment for advanced disease, in patients previously treated with ad-
juvant anthracyclines. The enrollment is ongoing.

Moreover, another clinical multicenter phase II trial is ongoing as 2™ line treatment in ad-
vanced breast cancer, consisting of the combination of docetaxel 75 mg/m* d 1 and vi-
norelbine 25 mg/m? every 3 weeks and with G-CSF support, in patients pretreated with
anthracyclines. In 33 evaluable patients we observed a RR of 45%, with a median TTP of
8 months, and a manageable toxicity. Preliminary data have been accepted for ASCO
meeting 2003 as an abstract pubblication.

Another field of interest of the 2™ Division of Medical Oncology is the treatment of lung
cancer. A lot of multicenter international clinical trials have been carried out, and our Di-
vision is the coordinator center of some of these trials. The results of two trials have been
published in international journals in 2003 (see selected publications).

We are also interested in several other oncologic fields, including soft tissue sarcomas,
melanoma, gastric cancer, colorectal cancer, and molecular targeted therapy.

73



74

Selected publications 2003

PapALDO P, LorEz M, CoRrTESI E, CaMMILLUZZI E, ANTIMI M, TERZOLI E, LEPIDINI G, VICI P,
BARONE C, FERRETTI G, D1 CosiMO S, Nistico C, CARLINI P, CoNTI E D1 LAURO L, BoTTI C,VI-
Tucct C, FABI A, GIANNARELLI D, MAROLLA P.:

Addition of either lonidamine or granulocyte colony-stimulating factor does not improve
survival in early breast cancer patients treated with high-dose epirubicin and cyclophos-
phamide.

J Clin Oncol 21: 3462-3468, 2003

GEBBIA V, GALETTA D, CARUSO M, VERDERAME FE, PEZZELLA G,VALDESI M, BORSELLINO N, PAN-
DOLFO G, DURINI E, RINALDI M, Loizzt M, GEBBIA N, VALENZA R, TIRRITO ML, VARVARA E
Coruccr G, GRurPO OCOLOGICO ITALIA MERIDIONALE.

Gemcitabine and cisplatin versus vinorelbine and cisplatin versus ifostamide+gemcitabine
followed by vinorelbine and cisplatin versus vinorelbine and cisplatin followed by ifos-
famide and gemcitabine in stage IIIB-IV non small cell lung carcinoma: a prospective ran-
domized phase III trial of the Gruppo Oncologico Italia Meridionale.

Lung Cancer 39: 179-189, 2003

ROSELL R, SCAGLIOTTI G, DANENBERG KD, LORD RV, BEPLER G, NOVELLO S, Cooc J, CRINO L,
SANCHEZ JJ, TARON M, BoNI C, DE MARINIS F TONATO M, MARANGOLO M, GOzZELINO E DI
CosTANZO E RINALDI M, SALONGA D, STEPHENS C.

Transcripts in pretreatment biopsies from a three-arm randomized trial in metastatic non-
small-cell lung cancer.

Oncogene 22: 3548-3553, 2003



Division  Prof. Edmondo Terzoli, MD graduated in Medicine and Surgery in 1969 at La Sapienza
of medical oncology C University, Rome. He also received fellowships for Hematology, Medical Oncology and
DIRECTOR. Pulmonary diseases, during 1972, 1974 and 1976, respectively at La Sapienza University,
EpMonpo Terzow, MD ~ Rome. From 1970 to 1979 he worked at the Regina Elena National Cancer Institute,
Rome as Attending MD, during 1979, he became the Head of Division, and in 1991 Head
of the Complementary Medical Oncology Division. From 2000 he has been Director of
the Medical Oncology C Division, and from 2003 has been Head Director of the De-
partment of Medical Oncology of the Regina Elena National Cancer Institute of Rome.
Over the years Prof. Terzoli has held several roles in the Italian Association of Medical On-

cology (AIOM).

Staff:

Attending / Assistant M.D.:

DRr. ANNA MARIA ASCHELTER - M.D.
DR. ALESSANDRO CASALI - M.D.

DRr. CARLO GARUFI - M.D.

DR. FIORENTINO [zzO - M.D.

DR. CEecCILIA NISTICO - M.D.

DR. FRANCESCO TROPEA - M.D.

Post-Doctoral MD (Senior Fellow):
DR. EMILIO Bria - M.D.

DR. ANGELA TORSELLO - M.D.
DR. BARBARA VANNI - M.D.

MD Fellows (in Training):

Dnr. FRANCESCA CALABRETTA - M.D.
Dr. CARLA CAMPANELLA - M.D.
Dr. FEDERICA CUPPONE - M.D.

Activities 2003

The division of Medical Oncology C has focused its major scientific activity during 2003
in breast and colorectal cancer.

In particular, the development of weekly chemotherapy and the chronomodulated infu-
sion of chemotherapy in breast and colorectal cancer respectively, represent more than 12
years of experience of the Department directed by Prof. Terzoli, and a cultural and scien-
tific treasure for the Regina Elena National Cancer Institute of Rome. As with old drugs,
new chemotherapeutic and molecular targeted agents have been developed for weekly and
chronomodulated application. These two research lines have been enriched by several in-
ternational peer-reviewed publications and by meetings in which national and interna-
tional authorities in the profession were present.

In order to follow the rapidly growing need to update knowledge and research required
by medical oncology, our division has also distinguished itself by organizing courses on
several skills, strictly focused on weekly schedules. Doctors throughout the country par-
ticipated interactively in a discussion of issues which were raised during the courses, re-
garding the most recent clinical studies and their application to real clinical cases. With
these criteria, ideal skilled training of research and clinical practice has been followed. The
international consensus about weekly chemotherapy for breast cancer, has recently been
reached at the last meeting of the American Society of Clinical Oncology (ASCO 2004),
where a phase III trial showed the benefit in activity and efficacy of this approach, when
compared to conventional 3-weekly chemotherapy. Thanks to these important results, the
experience and the size, in terms of enrolled patients of our Division, regarding weekly
chemotherapy of breast cancer, can be considered as one of the largest and most skilled
worldwide, stressing again the relevance of the Regina Elena National Cancer Institute of
Rome in clinical research.

As concerns chronomodulated infusion of chemotherapy in the treatment of colorectal
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cancer, our Division can be considered a national and international reference center, and
as a member of EORTC, our division coordinates an international trial.

Both research lines conducted in the Division directed by Prof. Terzoli, find continuous
support in the Scientific Director of the Regina Elena National Cancer Institute.
During 2003, 950 new patients have been accepted and 14,400 activities (visits and treat-
ments) have been carried out. 478 in-patient- and 2,689 out-patient-admissions were
recorded, respectively.

BREAST CANCER.

Until recently, weekly chemotherapy was considered to be a treatment restricted to par-
ticular sub-classes of patients, such as the elderly or unfit, or for those aftected by con-
comitant life-threatening co-morbidities.

Conversely, today it is recognized as a new administration option for chemotherapeutics,
built on theoretical roots based on a dose-dense theory developed in the Memorial Sloan
Kettering Cancer Institute of New York (US).

Cancer cells follow a non-exponential Gompertzian curve model, with a doubling time
which progressively grows in the most advanced periods. When increasing chemotherapy
dosages with 3-weeks of rest, we theoretically obtain an increase in cell deaths for each cy-
cle; however, the re-growth between 2 courses, as described by the Gompertzian model,
should explain the failure of any strategy based exclusively on dose-augmentation. Fur-
thermore, the endothelial cells of new born vessels can begin to proliferate again, favoring
neoplastic cell growth through neoangiogenesis empowerment.

More recently, as hematopoietic growth factors became available, new dose-intensification
strategies based on the time-reduction between two consecutive doses (dose-density) was
born. This approach has the theoretical advantage of reducing the re-growth effect of can-
cer cells between cycles, thereby increasing the efficacy of such drugs. In fact, cytotoxicity
does not follow a linear dose-response curve in these drugs. Besides, the prolonged expo-
sure of cancer cells to agents which interfere with mechanisms of cellular proliferation could
permanently damage the ability for regrowth, even in the absence of chemotherapy. This
approach offers pharmacokynetic advantages too, as it permits the drug-concentration peak,
which is often toxicity-related, to be reduced, while maintaining overall AUC.

In conclusion, the weekly administration of chemotherapeutics theoretically increases the
frequency of cancer-cell exposure to drugs and reduces the non-exposure time-interval,
in which neoangiogenesis and cancer cell re-growth are supposed to happen.

In the treatment of metastatic breast cancer, a weekly schedule has demonstrated to be active
in both mono- and poly-chemotherapy. The toxicity of this approach seems to be lower than
with 3-weekly chemotherapy. The constant and prophylactic administration of growth factors
(G-CSF) allows to avoid hematologic toxicity through bone-marrow recovery and, above all,
to maintain the frequency of a weekly administration, which is crucial for dose-intensity
maintenance. Indeed, the delay of one administration per month implies a 25% reduction of
dose-intensity, and it is well known that this decrease has a negative impact on adjuvant treat-
ment and it is likely to happen in a metastatic setting. All these theories have recently been
supported and finally assessed in an important clinical setting, the CALGB 9840 phase I1I tri-
al, which clearly demonstrated the advantages of weekly over 3-weekly paclitaxel in terms of
objective response rate, duration of response and time to progression.

From 1990, our Division has been working on the development of weekly schedules in
metastatic breast cancer. During 2003, a phase II study was completed in which patients
affected by previously untreated advanced or metastatic breast cancer underwent weekly
combination chemotherapy with Epirubicin and Paclitaxel. Furthermore, two ancillary
studies have also been conducted to evaluate cardio- and neuro-toxicity of this schedule
from a clinical, serological and instrumental perspective.

Anthracycline-resistant or refractory patients, were enrolled onto a phase II study with weekly
Gemcitabine and Paclitaxel; Gemcitabine was also administered as fixed dose rate (FDR) of 10
mg/m*/min, owing to the extremely recent pharmacokynetic and clinical news about this drug.



As concerns the results achieved with monoclonal antibodies, patients expressing HER
+++ or FISH positive, were treated with weekly Trastuzumab in combination with Epiru-
bicin and Paclitaxel in 1% line or with Gemcitabine and Paclitaxel, if resistant or refracto-
ry to anthracyclines.

As concerns adjuvant treatment of breast cancer, our Division partook in 2 trials coordi-
nated by the Gruppo Italiano Mammella (GIM); node-positive patients after surgery for
early stage breast cancer have been randomized in the GIM 2 protocol, while the GIM 1
trial which refers to node-negative patients is scheduled to start in early 2004.

COLORECTAL CANCER.

Chrono-biology is the study of biologic rhythms that are spontaneously present in nature and
how they interact with normal physiology and physiopathology. Chronotherapy aims at syn-
chronizing medical therapies with endogenous physiologic rhythms to increase the therapeu-
tic index of administered drugs. In oncology too, this discipline finds a very notable applica-
tion. Many endogenous rhythms have a genetic origin: in mammalians many physiologic, bio-
chemical and behavioral processes varying in a regular and predictable periodical way in func-
tion of time. Some of more common rhythms of the human species are ultradian (circadian
rhythm that go on through 24 h, such as the sleep-awake rhythm or cortisole rhythm), infra-
dian (> 24 h, such as the menstrual cycle in woman) and seasonal rhythms. The suprachiasmatic
nucleus of anterior hypothalamus (SCN) coordinates circadian rhythms and, through connec-
tions with the retinal epithelium, is responsible of melatonin synthesis, a pineal hormone in-
volved in the circadian sleep-awake rhythm. Organisms philogenetically distant, such as Syne-
choccus, Neurospora, Drosophila and mammalians, share a common mechanism and, in part,
homologous genes for circadian rhythm control. In mammalians five ‘clock genes’ were cloned
(clock, Per, Bmal 1, Tim and Cry) and their role in intracellular transcriptional/traductional
regulations was demonstrated. These clock genes are expressed both in neuronal tissues and in
oral mucosa and the skin, with a time lag of 4-6 hours compared to the SCN rhythm. Recent
studies have demonstrated that expression of hundreds of genes is under clock-gene control.
These data suggest that human clock-genes can be functionally important for molecular con-
trol of the human circadian pacemaker. Circadian organization modulates numerous cellular
functions involved in metabolism and/or citotoxicity of antiblastic drugs, for example enzy-
matic activities responsible for catabolism and anabolism of 5-Fluorouracil (5-FU), cellular con-
centrations of GSH, expression of proteins involved in cell cycle regulation and apoptosis. As
cancer can change circadian functions both in experimental models and in patients, so it seems
that cortisole and melatonin and sleep-waking rhythms are implied in neoplastic progression.
The more notable results of the application of chronotherapy concepts were documented in
various studies carried out during 1990, and still in course, about metastatic colorectal cancer.
Strategic lines developed in studies carried out in individual institutions and also in a cooper-
ative way were the following: a) development of chronomodulated infusion of 5-Fluorouracile
(5-FU), associated to Folinic Acid (FA) in FF schedule, and Oxaliplatin (I-OHP) as single agent
and in combination in a FFL schedule, obtaining an intensification of treatment; b) introduc-
tion of neoadjuvant chemotherapy concept for patients with liver metastases unresectable at
time of diagnosis; ¢) development of models of new psychological interventions for patients
with metastasis; d) evaluation of the role of circadian rhythms as an independent prognostic fac-
tor in patients with advanced disease. Now the activity of the chronotherapy centers has been
institutionalized by the EORTC Cronotherapy Group that include more of 40 centers in Eu-
rope, Canada and Israel. Treatment of colorectal cancer as first line came about from participa-
tion in the European multicenter study EORTC 05011 (of which our Division is the co-or-
dinating centre), that consists of chronomodulated infusion of 4 drugs, CPT-11, 5-FU, FA and
L-OHP, in patients randomized to receive Irinotecan in 6 different peaks of infusion to evalu-
ate the time of better tolerability of this drug. Thirty patients were recruited in this study, five
of which were subjected to resection of hepatic metastasis. The development of this study arose
from our previous experience, published on BJC 2003, where the synergism between CPT-11
and L-OHP was evaluated in animals with transplanted tumor in collaboration with Villejuif
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(France). In these study pre-treated patients received L-OHP, 5-FU and FA in chronomodu-
lated infusions and CPT-11 in i.v. 90 minute infusions. Moreover, in pre-treated patients a phase
IT study that compared CPT-11 standard infusion with chrono-infusion of 5-FU/FA plus
CPT-11, according to our previous phase I study published on Cancer 2001. Highly treated
patients made a therapy with Mytomicin C plus chronomodulated oral Fluoropirimydine (20%
of total dose in the morning and 80% of dose in the evening) or oral Fluoropirimydine plus
COX-2 inhibitors. R egarding adjuvant chemotherapy for colorectal cancer, the protocol of our
Institute is ongoing for patients with Dukes B2/C stage of colorectal cancer. Patients with ex-
traperitoneal rectal cancer are including in the protocol of neoadjuvant radio-chemotherapy
(PLAFUR vs TOMOXRT) in collaboration with the Radiotherapeutic and Surgical Divi-
sions. Moreover, we have participated in a phase II randomized, multicenter, explorative and
double-blind study to evaluate the efficacy of Acetil-L-Carnitine (ALCAR) to significantly re-
duce neuropathy in patients with advanced colorectal cancer, treated with chemotherapic reg-
imen with L-OHP for G3 neuropathy.

OTHER DISEASES.

During 2003, patients affected by advanced untreated pancreatic carcinoma were enrolled
in an international randomized phase III trial in which standard Gemecitabine chemother-
apy was compared to the experimental combination of Gemcitabine plus Pemetrexed. Our
center enrolled the largest number of patients in Italy. Patients not-eligible for this trial,
were enrolled in a study with Gemcitabine FDR (10 mg/m®/min), designed and coordi-
nated by the Medical Oncology “A” Division. Thanks to the recent news about the role
of Cyclo-oxigenase-2 (COX-2) inhibitors in the treatment of pancreatic carcinoma, pre-
treated patients were enrolled in a pilot study with 5-fluoruracil in continuous infusion in
combination with the selective COX-2 inhibitor Celecoxib.

Concerning non-small-cell lung cancer, a pilot study of sequential chemotherapy with
non-cross resistant drugs has been completed.
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NisTicO C., BrIA E.,VANNI B., TErRZOLI E.
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Dompe Biotec, 2003.
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Activities 2003

The effort of the our Unit (S.C. Ematologia) was mainly aimed at designing and carrying
out clinical trials of primary relevance in different hematological malignancies working in
cooperation with other hematological institutions. In particular, our Unit is a member of
the following cooperative groups:

* Gruppo Italiano Malattie Ematologiche dell’Adulto (GIMEMA)

* The European Organization for the Research and Treatment of Cancer (EORTC)

* The Italian Cooperative Study Group on Chronic Myeloid Leukemia (ICSG on CML)
* The Non-Hodgkin Lymphoma Cooperative Study Group (NHLCSG)

CHRONIC MYELOGENOUS LEUKEMIA

(CML) 1s a malignant clonal disorder of the hemopoietic stem cell due to reciprocal
translocation of genetic material between chromosome 9 and 22 (¢(9;22) (q 2.2;q 2.1). The
translocation causes the formation of a new hybrid gene (bcr/abl) that codes for a 210 kb
cytoplasmic protein (P210) that by autophosphorylation activates a number of signaling
pathways involved in cell proliferation, maturation, apoptosis and adhesion, leading to the
malignant cell transformation. The course of the disease goes on through a chronic phase
(CP), usually lasting some years, that is characterized by a massive myeloid hyperplasia with
hyperleukocytosis and splenomegaly. The CP is almost always followed by an accelerated
or blastic phase (ABP) where the leukemic process acquires the characteristics of acute
leukemia. The ABP usually lasts some months and terminates with the death of the patient.
Imatinib mesylate (Glivec, Novartis) is a phenylaminopyrimidine derivative with specific prop-
erty of binding to the ATP-docking site of the P210 oncoprotein, preventing autophosphory-
lation and all subsequent transforming effects. Imatinib has been investigated in phase II stud-
ies of CML in ABP and of CML in CP, resistant to or intolerant of alfalFN, and in a phase 111
study (IRIS trial) where previously untreated patients are randomly assigned to imatinib or to
a combination of alfalFN and LDAC.The bulk of evidence of the efficacy of imatinib in CML
comes from the results of clinical trials where imatinib was given alone in CML patients.

79



80

In 2003, the Italian Cooperative Study Group on Chronic Myeloid Leukemia (ICSG on
CML) has launched two different protocols that are currently open to enrollment by 73
hematological institutions and our unit is among those participating centers.

Protocol ICSG/CML 021 is a phase II multicenter, open-label study designed to investi-
gate the efficacy (hematological, cytogenetic and molecular responses) and feasibility of
imatinib at high dose (800 mg/daily) in patients with Ph+ CML in CP previously un-
treated, at intermediate Sokal risk.

Protocol ICSG/CML 022 is a phase III multicenter, open-label study designed to investi-
gate the efficacy and feasibility of imatinib at conventional dose (400 mg/daily) if com-
pared with high dose (800 mg/daily) in patients with Ph+ CML in CP previously un-
treated, at high Sokal risk.

Both protocols are enrolling patients according to the investigation plan; however, clinical
data on both protocols are not yet available.

Since the introduction of the vitamin A derivative all-trans retionoic acid (ATRA) in front
line therapy, the outcome of acute promyelocytic leukemia (APL) has changed from
the state of a most frequently fatal leukemia to the condition of a highly curable disease.
The Italian cooperative group GIMEMA (comprising more than 50 hematologic institu-
tion, including our unit) designed in 1993 the AIDA (Atra + IDArubicin) protocol for
newly diagnosed APL. Updated results on over 800 patients showed a CR rate >90% and
an overall survival of 73%. These data show that the best results in terms of CR, EFS and
DES rates are obtained combining ATRA with chemotherapy during the induction treat-
ment and that the concomitant administration of ATRA and chemotherapy is more ef-
fective than the sequential administration.

Following preliminary reports of the AIDA study, in 1996 the Spanish cooperative group
PETHEMA designed a protocol for APL (LPA96) including ATRA and Idarubicin for in-
duction as in the original AIDA protocol. However, differently from the Italian protocol,
in the LPA96 study, the non-intercalating chemotherapy agents (cytarabine, VP-16 and 6-
thioguanine) where excluded from the consolidation treatment, maintaining the same dose
and sequence of IDA and mitoxantrone as in the AIDA. Moreover, all patients received
maintenance treatment with methotrexate, 6-mercaptopurine and ATRA. A preliminary
report of the PETHEMA showed that this modified regimen yielded similar results as
compared to the original AIDA protocol and was associated with less toxicity. In order to
identify the prognostic factors influencing the relapse-free survival (RES), a joint study of
the two groups was carried out which included all PETHEMA patients together with
those patients in the GIMEMA AIDA series who had received the same maintenance
(ATRA + MTX + 6-MP).This analysis indicated that initial leucocyte and platelet counts
were the most relevant variables with independent prognostic factors for RES in the mul-
tivariate analysis, allowing to stratify patients in different risk groups as follows:

Low risk (RFS ~ 100%): leukocytes <10.000/mmc and platelets > 40.000/mmc.
Intermediate risk (RFS ~90%): leukocytes < 10.000/mmc and platelets <40.000/mmc.
High risk (RES ~ 70%): leukocytes> 10.000/mmc.

As a results of these findings, the GIMEMA cooperative group designed a new protocol
named AIDA 2000 differentiating treatment intensity according to the relapse risk. With
regard to the induction phase, the combination of ATRA and Idarubicin of the original
protocol was not modified, in light of the excellent results previously obtained especially
in terms of antileukemic efficacy (less than 1% of resistant cases). In the new protocol the
most relevant modification from the original AIDA scheme is the new consolidation strat-
egy. In the low and intermediate risk groups, the original PETHEMA schedule will be
adopted, consisting of 3 sequential chemotherapy cycles as in the original AIDA protocol
but omitting non-intercalating drugs (AraC and VP-16), with the aim of reducing toxici-
ty. The classic consolidation schedule of the AIDA protocol will be utilized in the high risk
group. All patients in the 3 risk categories will also receive ATRA during consolidation,
on the basis of the suggested synergistic effect of this agent with chemotherapy.

As to the choice of maintenance there is no clear alternative to the AIDA protocol sched-



ule, consisting of daily mercaptopurine, weekly methotrexate and ATR A given for 15 days
every 3 months, this type of maintenance being the best of the known regimens.

At present the study is open to the enrollment and clinical data are not yet available.
Despite advances in first-line treatment, relapsed and resistant APL is still a clinical reality.
Various treatments have been explored, including ATR A, experimental chemotherapy, and
antibody-targeted therapies, with varying success. Second CRs are seldom durable. How-
ever the outlook for patients with relapsed APL has been greatly enhanced by the recent
introduction of arsenic trioxide (ATO) as a single agent for relapsed disease. Results from
clinical trials using ATO in patients with relapsed APL are impressive: CR rates of 85% to
95% have been reported.

We published our experience on ATO treatment in eleven patients with advanced APL. Eight
patients (73%) achieved hematologic complete remission (HCR) after induction treatment
while three patients died of cerebral hemorrhage. All but one of the patients in HCR received
one cycle of consolidation with ATO; among the 8 patients in HCR, 6 achieved molecular
remission (MCR) after the first cycle of ATO and the remaining 2 after consolidation. As to
follow-up, 1 patient was lost to follow-up after 2 months while in MCR, 1 patient did not
receive any other treatment and relapsed after 3 months, 2 patients received further treatment
with ATRA + Idarubicin and both relapsed after 3 and 4 months. The remaining 4 patients
underwent transplant procedures: 2 received an autologous BMT and both relapsed, after 13
and 22 months, while 2 received an allogeneic BMT (1 died in MCR from second neopla-
sia after 20 months and 1 is still alive in MCR after 24 months). These data highlight the ef-
ficacy of ATO in advanced APL and the need to use allogeneic transplantation to consolidate
the remission; results of ATO as front-line treatment of APL are awaited.

Modern combination chemotherapy in acute myeloid leukemia (AML) can induce a
complete remission in 70-80% of adult patients (age less than 60 years), with 25 to 35%
long-term leukemia-free survivors. Results in elderly patients are still consistently worse in
terms of response rates, duration of response and survival time.

The improved results with alogeneic bone marrow transplantation using high-dose
chemo-radiotherapy followed by stem cell infusion from an HLA identical sibling as well
as recent results with some induction and consolidation schedules followed by autologous
stem cell transplantation support a dose-response relationship in the treatment of AML.
Nevertheless, depending on the type and stage of leukemia at the time of transplantation,
20% to 60% of patients will eventually suffer relapse, with the greatest risk in the first two
years post grafting. Further intensification of the remission induction /consolidation pro-
gram may help to decrease the relapse risk.

In the EORTC/GIMEMA trial AML-10, the value of intensification of the remission in-
duction by one of the 3 intercalating agents (Idarucin vs Mitoxantrone vs Daunorubicine)
in combination with standard dose AraC for 10 days and Etoposide for 5 days was tested.
The final analysis of the study was presented at the 2003 ASH meeting in San Diego (De-
cember 2003). Complete response rate was 72% and no significant difference (in terms of
CR) was detected between the three arms. Toxicity consisted of 3 weeks of pancytopenia,
frequent severe oral and gastrointestinal mucositis, infections and skin abnormalities. In-
duction death rate was 14%. The consolidation regimen consisted of intermediate dose
Ara-C (0.5 g/sqm every 12 hr for 12 doses) combined with an anthracycline (the same as
was used in the induction course). This regimen was well tolerated with a mortality rate
of less than 5%. Subsequently, harvest of autologous peripheral stem cells in patients with-
out an HLA-identical donor was successful in 65% of cases. The daunorubicin arm showed
the highest percentage of patients in which stem cells can be harvested (79%) and trans-
plantation could be performed. Current relapse rate is 50% in patients for whom an au-
tologous stem cell transplantation should be performed in first CR and 25% for those re-
ceiving an allogeneic stem cell transplantation.

An increase in the CR rate after the induction, improvement of the applicability of a stem cell
transplantation, a reduction in the relapse rate, and monitoring of minimal residual disease are
the main aims of the current phase III randomized trial of the EORTC/GIMEMA (AML 12).
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A reduction of the relapse risk in comparison with the AML-10 trial may be achieved
through further intensification (high dose Ara-C) of the induction phase and by im-
munological manipulation of the post-transplantation phase (Interleukin-2). Improvement
of the stem cell harvest procedure and subsequent transplantation may be realized by de-
creasing the stem cell damage by choosing the least stem cell toxic intercalating agent for
the consolidation course (according to AML 10) and allowing SCT with autologous pe-
ripheral blood stem cells. However, the intercalating agent may be changed if one of the
future analyses of the AML-10 protocol detects a superior arm.

All patients with an HLA identical family donor will undergo an allo-SCT. In the small
subgroup of patients with high-risk leukemia under the age of 40 even a SCT with stem
cells of an unrelated donor will be allowed.

In recent years, Rituximab has been widely tested as single agent or in combination with
the CHOP regimen for the treatment of patients with newly diagnosed aggressive non-
Hodgkin’s lymphoma such as diffuse large B-cell lymphoma (DLBCL) or mantle cell
lymphoma. Synergism may be demonstrated with other chemotherapy regimens. In our
phase II study, presented at the XXXIX Congress of the Italian Society of Hematology on
October 26-29,2003, eleven patients with previously untreated DLBCL received Ritux-
imab from the 9" to 12" week of the MACOP-B regimen as intensification. The objec-
tives of the trial were to evaluate the safety and efficacy of the addition of Rituximab to
the conventional MACOP-B regimen for young adult patients with previously untreated
DLBCL. Response was evaluated before the 1* administration of Rituximab and at the end
of the combination regimen. Of the 11 patients, 8 were in partial remission at the begin-
ning of Rituximab and 3 were in complete remission. Two patients died during treatment
with Rituximab: 1 of acute liver failure following HCV-related hepatitis and 1 of acute
heart failure 3 days after the end of the immuno-chemotherapy treatment. Of the 9 pa-
tients evaluable at the CT evaluation performed 1 month after the MACOP-B/Ritux-
imab, 8 were in complete remission and 1 patient showed progressive disease. Although a
significantly larger number of patients and longer follow-up are requested, the MACOP-
B/Rituximab schedule seems to be an effective and feasible combination for the treatment
of aggressive B lymphomas.
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Activities 2003

The recent installation of high technology equipment in our division allowed us to start
several clinical studies to implement and validate the latest radiation therapy techniques in
the treatment of various cancer sites.

IORT STUDIES: this technique was implemented thanks to a movable, dedicated linear
accelerator installed in the operating room.

Prostate cancer: Since February 2002 we have been conducting a dose-finding study in pa-
tients with intermediate risk prostate cancer, who underwent radical prostatectomy. Ini-
tially 3 groups of 6 patients were treated with doses of 16 Gy, 18 Gy and 20 Gy, following
a dose-escalation program by Fibonacci. As no acute or subacute toxicity was observed, 10



more patients were treated with the highest tested dose of 20 Gy and, again no toxicity
was observed. We decided to increase the dose to 22 Gy.

Breast cancer: in March 2003 a national multicenter trial on the use of IORT in breast can-
cer was started under the co-ordination of our division. Post menopausal patients who have
undergone conservative surgery for small mammary carcinomas are randomized to receive
IORT on the tumor bed or conventional EBRT. The main objective of this study is to eval-
uate the local recurrence rafe and second ipsilateral tumors, as well as the local recurrence free
interval. Seventy five patients were accrued in this study (23 from our institute).

HEAD AND NECK: PROPOSED PROTOCOLS:

Feasibility Study on the use of Intra-Operative Radiation Therapy (IORT) as an
‘early boost’ on locally advanced head and neck cancers.

IORT is a technique that permits the delivery of a single dose of radiation (electrons) on
the tumor bed immediately after resection without any delay. This technique also consents
to better spare the organ at risk thanks to the possibility of removing or shielding the same
from the radiation field and the typical electron limited dose penetrance.

The goal of our study is to evaluate the feasibility and eventual side effects of this modal-
ity used as a dose boost on the tumor bed in patients with locally advanced tumors (>T3
or >N2) of the oral cavity, oropharynx, hypopharynx and larynx that undergo resection
with curative intent. Standard post operative 3D wide field radiation therapy will follow
for all the patients.

The protocol was approved by the ethical committee and the patients accrual started in
2004.

Feasibility study on the integrated use of Salvage Surgery, Intra-Operative ra-
diation Therapy (IORT) and External Beam Radiation Therapy (EBRT) on
head and neck cancers recurred after radiation therapy.

The prognosis of patients with head and neck cancer, relapsing after radiation therapy are
dismal. Surgery alone can rarely achieve a complete resection and an external beam can-
not be used with curative doses because of the limited tolerance of the organ at risk.

As with the previous protocol, IORT is used at the end of the resection with the intent
of delivering a single tumoral dose and at the same time spare organs at risk. The goal of
our study was to evaluate the feasibility and eventual side effects of this modality used to
improve local control in otherwise palliative patients. External beam radiation therapy will
tollow where possible. Six patients have been enrolled in the study. No complications have
been registered.

The protocol was approved by the ethical committee and the patients accrual started in
2004.

IMRT STUDIES:

Head and Neck cancer:

Observational Study on Xerostomia evaluation on patients with oral cavity and
oropharyngel cancer treated with Intensity modulated radiation therapy (IM-
RT).

IMRT is a relatively new, complex technique that allows the delivery of a highly confor-
mal dose to the target with a better sparing of organs at risk, such as the parotids. The goal
of our study is to evaluate a patient filled questionnaire, both subjectively and objectively,
through the collection of the saliva before and up to 12 months after the end of the treat-
ment, which is the real efficacy of this technique in reducing xerostomia and improving
the patient’s comfort.

The ethical committee has approved the protocol and patients accrual has already started.

PROSTATE CANCER:
Observational study on the accuracy and reproducibility of the IMRT tech-
nique in patients treated for prostate cancer
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The aims of the present study are to evaluate the effect of set-up errors and organ motion
on DVHs and to introduce radiobiological considerations by evaluating Tumor Control
Probability (TCP) and Normal Tissue Complication Probability (NTCP) in a group of pa-
tients undergoing IMRT for prostate cancer.

12 patients have already been enrolled in the study

PROSTATE CANCER:

An institutional, multidisciplinary project with the participation of the radiation oncolo-
gy, urology, radiology, pathology, physics, and gastroenterology division, has already been
conducted in our institution with the aim of establishing standard evaluation methods and
criteria for all future planned studies on prostate cancer.

Phase II randomized study of hypofractionation versus standard fractionation
radiotherapy in unfavorable risk prostate cancer:

The study started in February 2003. All patients undergo Total Androgenic Suppression
and are randomized to receive 62 Gy in 20 fractions in 5 weeks, or 80 Gy in 40 fractions
in 8 weeks by 3-D conformal radiotherapy. The main objective of this study is the evalu-
ation of the biochemical control, acute and late toxicity. One hundred and eighty patients
are required for the specimen size. Fifty patients have been accrued in this study to date.
Phase II randomized study on the use of anti Cox 2 vs standard treatment to
reduce the acute radiation therapy and late side effects in prostate cancer.

The patients are randomized between the standard supportive treatment and the use of’
COX 2 inhibitors throughout the entire treatment and then after a week. The aim of the
study is to evaluate the eventual reduction of rectal and genito urinary acute and late side
effects.

The ethical committee has approved the protocol and patients accrual was started in 2004.

BREAST CANCER:

Prospective phase III randomized study of immediate versus delayed radio-
therapy in patients undergoing conservative surgery and CMF chemotherapy:
The objective of this study was the evaluation of the efficacy and tolerance of 2 different
radiotherapy timings in patients receiving adjuvant CME The study started in January 1998
after the accrual of 207 patients and ended in December 2003 because of the very low ac-
crual of CMF patients in the last year. The results are currently under analysis and will be
published as soon as the evaluation is completed.

Observational study on correlation between the 2-D and 3-D measurement of
the irradiated lung in the postoperative treatment of breast cancer

The objectives of the study are to look for a correlation between a 2-D and 3-D lung vol-
ume and to evaluate the normal tissue complication probability for the organs at risk us-
ing mathematical models. The study started in September 2003 and 143 patients have been
accrued to date.

RECTAL CANCER:

For several years our division has been participating in a departmental and interdepartmen-
tal project on the use of chemo-radiotherapy to obtain sphincter preservation in locally ad-
vanced rectal cancer. Several studies have already been published by our institution.

Our institute is presently participating in a multicenter phase III trial of preoperative
Raltitrexed + Oxaliplatin + RT (TOMOXRT) VS. CDDP + 5FU + RT (PLAFUR) in
extra-peritoneal T3 rectal cancer. The purpose of this study is to comparatively evaluate
the downstaging ability of the chemo-radiotherapy combinations. Eighteen patients were
accrued for this study by our institute.

BONE METASTASIS:
Randomized study between two different fractionation schemes in patients
with symptomatic bone metastasis.



The patients with symptomatic bone metastasis enrolled in the study are randomized to
receive 1 single fraction of 800cGy or a single fraction of 800cGy plus another 4 fractions
of 400cGy. The aim of the study is to evaluate which fraction is more effective in decreas-
ing or eliminating the symptoms using the VAS score and the Barthel index.

BRAIN TUMORS:

Phase II trial of dose finding on the concomitant use of Radiotherapy and
Gemcitabine in the treatment of malignant gliomas.

The aim of the study was to evaluate the limiting dose-toxicity and the maximum toler-
ated dose of Gemcitabine in association with radiotherapy in patients affected by glioblas-
toma multiforme with measurable residue after surgery or biopsy. The planned total dose
of radiotherapy is 60 Gy delivered in 2 Gy per. Gemcitabine is administered weekly dur-
ing the 6 weeks of treatment.

Since November 2003 nine patients have been enrolled in this study. In the first dose lev-
el (200 mg/mq/min) there were two possible treatment-related toxicities, therefore the
doses for the next three patients were reduced to 175 mg/mq for 4 weeks instead of 6
weeks. As there were no major toxicities with that schedule of treatment, in the last three
patients the 175 mg/mq dose was extended for 6 weeks. The study is ongoing.
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Division of Radiology

and Diagnostic Imaging

DIRECTOR:
MARCELLO CRECCO, MD

Marcello Crecco, 54, graduated in medicine in 1974 at La Sapienza University, Rome.
From May 1975 to April 1976 he worked as a junior registrar in the intensive care unit
at the Catholic University, Rome. From August 1976 to July 1977 he served as a second
lieutenant medical officer and from July 1978 to July 1979 he worked as a radiologist at
the Policlinico Umberto I University Hospital, Rome. From July 1979 to August 1989
he was a radiologist in the Department of Diagnostic Radiology at the Regina Elena In-
stitute, Rome and from September 1989 to December 1999 he worked as Senior Radi-
ologist at the Regina Elena Institute, Rome. From November 1999 he was given a five-
year appointment as Consultant Radiologist at the Department of Diagnostic Radiolo-
gy at the Regina Elena Institute, Rome. He specialized in Radiology (Diagnostic, Ra-
diotherapy, Nuclear Medicine) in 1984 and in Oncology in 1988 at La Sapienza Uni-
versity, Rome. He lectured in Diagnostic Radiology at Tor Vergata University in 1990-
91, 1991-92, 1993-94. He has participated in many professional refresher courses, con-
gresses and seminars. He was responsible for the Research project CNR ACRO in In-
strumental Diagnosis “Clinical applications of oncological research”. He is the author of
numerous publications.
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Activities 2003

The activity of the Division of Radiology is organized according to interest areas re-
garding organ pathology as well as multidisciplinary areas such as pre-hospitalization or
interventional radiology.

During 2003 approximately 50,000 radiological examination, 6,500 mammography and
460 CT of the Thorax for screening were performed.

ABDOMINAL IMAGING

A study about the use of superparamagnetic iron-oxide in the evaluation of liver col-
orectal metastases has been closed. The purpose of the study was to compare the results
obtained with iron-oxide MR and plain-MR with that of spiral CT in order to select
patients for liver resection; intraoperative-echothomography being the gold standard.
Another study on the evaluation of primitive and secondary liver lesions with Mn-
DPDP contrast medium has been carried out. The purpose of this study was to recog-
nize small dimension lesions (< 5 mm) and also a possible characterization.

Regarding liver metastases, a study comparing bidimensional versus 3D measurements
with volumetric spiral-CT was performed. Our preliminary results show the superiori-
ty of 3D measurement (in particular in lesions with irregular edges).

From November 2003 our Radiology Service has taken part in an Italian multicenter
study, based on 18 Groups, selected from 50 university and hospital centers, promoted
by SIRM (the Italian Society of Medical Radiology) with the aim of identifying hepat-
ic metastasis through echothomographic contrast medium.



Specific studies on hepatic metastases in colorectal disease are being carried out on pa-
tients treated with different chemiotherapics concerning the drug used and the admin-
istration method (bolus, chronomodulated. Director Lévi E (Villejuif) EORTC

In collaboration with the Department of Abdominal Surgery, a study is underway re-
garding the evaluation of hepatic vascular anatomy with CT angiography in liver trans-
plant patients to compare it with digital angiography.

The Radiology Service is taking part in the following plans:

1) “Impact of biological profile, chemoradiation and surgery of rectal cancer on down-
staging and quality of life”. AIRC Coordinator: Dr. Maurizio Cosimelli.

2)* Clinical impact of an innovative strategy of adjuvant therapy in high risk Aster Coller
B2 colorectal cancer patients selected by biological profiles” AIRC Coordinator:
Dr.Maurizio Cosimelli.

3) ‘The role of new biomolecular markers of liver cancer on cirrhosis in relation to the
efficiency of different therapies’. Coordinator: Prof E. Santoro.

4) Neuroendocrine tumors of the digestive system: clinical-pathological coordinator: Dr
P. Perri

Recently a cooperation was initiated with La Sapienza University (Prof. R. Passariello)
concerning virtual colonoscopy with spiral-CT.

SENOLOGIC IMAGING AND BREAST MINI INVASIVE DIAGNOSTICS

A research project: ‘A screening program for the identification and prevention of breast
tumors in subjects at high genetic risk has been carried out. The project was initiated by
the Ministry for Health and will be concluded in 2004. The scientific director of the
project is Prof Franceso Cognetti and the operative unit service is taking part with Dr
Marcello Crecco in charge.

In the field of mini-invasive diagnostics, biopsy technologies with new needles with
greater caliber, about 8 G. as opposed to the previous 11 G using the digital stereotactic
breast biopsy systems with forced vacuum (Mammotome). A positive response was ob-
tained in 50 cases following 155 procedures with stereotactic biopsies with Mammotome.

NEURORADIOLOGY - HEAD AND NECK IMAGING

In 2003 research data was published regarding the clinical benefit and radiological re-
sponse of treatment with Temozolamide on low-grade neoplasias, both in the form of
an abstract at international congresses such as A.S.C.O and the European Congress of
Neurosurgery and as publications in the Annals of Oncology.

The study relating to the MR evaluation of high-grade early glial neoplasia is drawing
to a close.

A study in collaboration with the Department of Radiotherapy is underway regarding
the possibility of the fusion of MR and CT stereotactic in glial brain tumors and pha-
ryngeal tumors with the aim of obtaining more precise and limited irradiation fields.
Only a few patients have been enrolled in the study this year in order to evaluate its fea-
sibility.

A study regarding the evaluation with MR of the response to treatment of combined ra-
diotherapy and extended infusion of Gemcitabine in the treatment of multiform
glioblastoma was initiated in collaboration with the Department of Radiotherapy, Clin-
ical Oncology A, Neurosurgery and Neurology.

The Department of Radiology is taking part in the Interphone Study. This study has
been commissioned by the WHO and coordinated by the International Cancer Re-
search Agency in Lyon. It regards a case-controlled study of the eventual association of
the use of mobile phones and the incidence of tumors in organs closest to the source of
radio frequency (RF).

In collaboration with the Department of Maxillo-Facial surgery a study is underway re-
garding the comparative evaluation of MR, T clinical and T pathological reports in the
study of patients with mouth and oropharynx tumors.
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In addition, a study which includes the Departments of Diagnostic Radiology, Radio-
therapy, Maxillo-Facial surgery, Clinical Oncology A and Histology has begun. This
study concerns MR evaluation of the patients undergoing chemo-radiotherapy for
oropharynx neoplasms.

ANGIOGRAPHY IMAGING AND INTERVENTIONAL RADIOLOGY

PERCUTANEOUS TUMOR ABLATION WITH RADIO FREQUENCY.

In 2003, following current trends and technological and material developments, patients
with inoperable lung and renal tumors were enrolled in the study. In accordance with
emerging indications, the patients with secondary osteo structural lesions, painful and re-
sistant to analgesic treatment, underwent treatment with RF with percutaneous ablation.
Percutaneous treatment of ureteral stenosis through self expandable metallic stents were
routinely performed, such as treatment with self expandable metallic stents in malignant
bilary obstruction in patients with controindications for surgery.

In collaboration with the Department of Urology, a study about pre-surgical emboliza-
tion of renal tumors undergoing laparoscopic surgery is underway

UROLOGIC AND GYNECOLOGIC IMAGING

In 2003 an interdisciplinary prostate work group was set up and coordinated by Prof.
Arcangeli. The aim of the project was to optimize radiotherapy for prostate carcinoma
with conformational techniques. In the project, diagnostic radiology utilized the multi-
core method with transrectal echothomography in collaboration with pathologists and
urologists. This method allows a large number of bioptic samples from the prostate (up
to 20) with a greater accuracy in the detection of nodules and grading.

A trial regarding the study of the T stage of bladder tumors with spiral CT with air in-
sufflation was concluded.

Another study for the evaluation of cervical tumors before and after chemo-radiation
therapy with MR is ongoing

THORACIC IMAGING

The study “Low dose spiral CT in the early diagnosis of lung cancer in patients at risk”
(sponsored by Enel-AdR-Telecom) has enrolled 725 patients. Of these more than 260
have undergone multiple examinations. The aims of the study are: a) to assess the inci-
dence and the radiological characteristics of cancers revealed at an early stage b) to as-
sess the disease free and global survival rate in subjects with stage I and II lung cancer
d) to evaluate the impact of screening on the quality of life and smoking cessation The
study is part of ELCAP (International Early Lung Cancer Action Program) which in-
volves numerous international institutions and has its headquarters in New York at Cor-
nell University (Director: Prof. C. Henscke).

In addition, a Siemens prototype CAD for the automatic observation of pulmonary nod-
ules has been tested. Some previously screened cases were evaluated. The sensitivity of
radiological reading alone was 35%, while radiological reading + CAD showed a sensi-
tivity of 93%.

The Radiology Department, is participating in a project directed by the Ministry for
Health, “Proposal for a lung cancer screening program for the Regione Lazio”

Publications 2003

E GALIE, A. PIETRANGELL, M. MASCHIO, A. PACE, A.VIDIRI, M. CAROSI, B. JANDOLO
Demyelinating disease in monoclonal gammopathy of undetermined significance.
J Exp. Clin. Cancer Res. 22, 2: 337-339, 2003.



A. PACE, A. ViDIrI, E. GALIE, M. CARrOsI, S. TELERA, A.M. CIANCULLI, P. CANALINI, D. GI-
ANNARELLI, B. JANDOLO, C.M. CARAPELLA.

Temozolamide chemoterapy for progressive low-grade glioma: clinical benefits and ra-
diological response.

Annals of Oncology 14:1722-1726, 2003.

MANCINI R, TEDESCO M, GARUFI C, FILIPPINI A, ARCIERI S, CATERINO M, P1zz1 G, CORTESI E,
SpiLA A, SPERDUTI I, COSIMELLI M.

Hepatic arterial infusion (HAI) of cisplatin and systemic fluorouracil in the treatment of
unresectable colorectal liver metastases.

Anticancer Res. Mar-Apr;23(2C):1837-41, 2003.
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Division of nuclear
medicine

DIRECTOR:
CARLO Lupovico MaiNi, PHD

Prof Maini received his MD from the University of Rome in 1975, and then specialized
in Nuclear Medicine, Cardiology and Diagnostic Radiology. He worked as assistant Pro-
fessor of Nuclear Medicine at the Catholic University of Rome till 1987 when, after re-
ceiving a PhD in Radiology and Nuclear Medicine, he moved as associate Professor of
Nuclear Medicine to the University of Ancona.

His Research activity in Nuclear Medicine led to over 350 publications with over 95 pub-
lished in international peer-reviewed journals.

From 1992 he developed and organized the Nuclear Medicine Division at Regina Elena
National Cancer Institute in Rome. This Department, staffed by young and energetic
physicians from different professional backgrounds, has achieved national and internation-
al standards in nuclear oncology including therapy with unsealed sources and a leading-
edge thyroid clinic practice.

Staff:

RoOsA SCIUTO - M.D. Deputy Director and Head of Radiometabolic Therapy Unit
ANNA FESTA - M.D. Assistant

ROSELLA PASQUALONI - M.D. Assistant

SANDRA REA - M.D. Assistant
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Activities 2003

The activities of the Nuclear Medicine Division are focused on clinical research oriented
to therapy and diagnostics. Therapy includes radionuclide treatment of thyroid carcinoma,
neuroblastoma, pain from bone metastases and lymphoma. Diagnostics includes, besides
routine oncological studies, radioreptorial scintigraphy with "'In-octreotide and *"Tc-de-
preotide, sentinel node mapping, cardiac gated-SPET and neurological DAT scanning. In
2003 a total of 13,800 therapeutic and diagnostic procedure were performed with more
than 390 cancer radionuclide treatments.
1. ADJUVANT RADIOIODINE THERAPY SIGNIFICANTLY IMPROVES SURVIVAL AND DECREASES
MORBIDITY OF BOTH HIGH AND LOW RISK DIFFERENTIATED THYROID CANCERS: A RETROSPECTIVE
ANALYSIS ON A SERIES OF 1,350 PATIENTS
Our main clinical and research interest from 1992 until today has been focused on thyroid
cancer management and the role of radioiodine therapy. Current studies on radioiodine effi-
cacy, demonstrating decreased recurrence and disease-specific mortality are largely confined to
higher risk populations and strongly biased by inhomogeneous criteria of treatment and eval-
uation. We investigated the role of adjuvant radioiodine therapy (ARIT) routinely performed
after surgery on a large series of differentiated thyroid cancer (DTC) homogeneously man-
aged and evaluated at a single institution. A cohort of 1,350 patients with DTC, directly man-
aged by the IRE Nuclear Medicine Division from 1992 until today, was retrospectively ana-
lyzed. Complete data were available in over 1,300 patients and evidenced that ARIT routine-
ly performed after surgery significantly impacts on DTC clinical management as:

* post-operative pTINM staging system understages DTC patients, particularly low-risk
T1 patients so that diagnostic and post-therapeutic *'T whole-body scan is mandatory to
avoid possible undertreatment

* radioiodine therapy improves recurrence rate and specific cancer mortality both in low-
risk and high risk patients.

These data are currently in press.

2. VALUATION OF THE COST-EFFECTIVENESS OF RECOMBINANT HUMAN TSH IN THYROID CANCER

FOLLOW-UP

The large experience in the use of recombinant human TSH obtained in over 400 patients



followed at our Institution for differentiated thyroid cancer led to technical and health-
economy optimization of the procedure, as formalized in the [.LR.E Guidelines for difter-
entiated thyroid cancer management.

3. RADIONUCLIDE THERAPY FOR BONE PAIN PALLIATION IN SKELETAL METASTASES

Personal experience includes more than 450 treatments for bone metastases performed
with all the three available bone seeking radioisotopes (*’Sr; "Re; **Sm) from late 1992 us-
ing the same clearly defined criteria for entry into the treatment and for response evalua-
tion. This rigorous standardized and reproducible methodology has produced a great
wealth of comparable data leading to impressive original contributions in this field. The re-
sults contribute both in clarifying clinical indications using standard procedures and ex-
ploring innovative strategies by a series of clinical trials. In addition, a focus on radiation
protection issues has been summarized for national guideline purposes and is in press. In
particular, published results in 2003 were a review of our experience with the three com-
mercially available radionuclied and original data on "*Sm-EDTMP obtained in over 80
treatments performed in 60 patients with painful bone metastases from different tumors.
4. STAGING OF NEURO-ENDOCRINE TUMORS (NET) USING SOMATOSTATIN RECEPTOR
SCINTIGRAPHY.

Somatostatin receptor scintigraphy (SRS) is considered the gold standard imaging proce-
dure in patients with NET. Our group is considered a referral center for radioreceptorial
scintigraphy having the largest series of NET patients (> 400 pts.) in Italy.

In the first study we determined the diagnostic accuracy and the ability to modify the sur-
gical management of CT, alone or combined with SRS and demonstrated that both tech-
niques should be used in the pre-operative work-up of digestive endocrine tumors. Fur-
ther results of our experience confirm the primary role of SRS also in the post-operative
follow-up and specifically for the following indications:- identification of the site of un-
known primitive tumor in patients with clinical evidence of NET or histological diagno-
sis of metastasis from NET; - early diagnosis of recurrence in patients with negative
CT/RM; - monitoring of clinical response after somatostatin analogues and/or radiore-
ceptorial therapy with *Y-DOTATOC; - re-staging of disease after recurrence; - selection
of patients eligible for radioreceptorial therapy with "Y-DOTATOC.

Our Division in also involved in a Italian multicenter trial on NET diagnosis and therapy
(CROMaNET) aimed at evaluating the validity of cromogranine A as marker for disease
monitoring.

5. IMAGING OF DOPAMINE TRANSPORTER WITH 123I-FP-CIT SPET IN MOVEMENT DISORDERS
Imaging with specific single positron emission computerized tomography ligands for
dopamine transporter (FP-CIT) provides a marker for presynaptic neuronal degeneration
and could be used for this reason in the assessment of dopamine system disorders. Our ex-
perience in this field was focused on the evaluation of the utility of "”I-FP-CIT SPET in
clinical settings in the differential diagnosis between Parkinson’s disease (PD), atypical
parkinsonism (AP) and essential tremor (ET).The preliminary results obtained in twenty-
five patients (age range 45-79 years) with movement disorders confirm that the *I-FP-
CIT SPET is a sensitive diagnostic tool for the evaluation of the integrity of the nigro-
striatal dopaminergic pathway and to difterentiate ET from PD-AP.

6. EFFICACY OF 99M TC-DEPREOTIDE SCINTIGRAPHY IN THE EVALUATION OF SOLITARY
PULMONARY NODULES.

#»Tc- depreotide 1s a peptide analogue of a somatostatin receptor that preferentially binds
to somatostatin receptors 2, 3, and 5, recently FDA-approved for use in the evaluation of in-
determinate solitary pulmonary nodules. Our experience, including about thirty patients
referred for solitary pulmonary nodes and followed after surgery, confirms the effectiveness
of this method to in vivo characterization of lung nodes, avoiding unnecessary biopsies.

7. LYMPHOSCINTIGRAPHY IN BREAST, VULVAR AND COLON CANCER

The sentinel node (SN) procedure has emerged as an alternative to systematic lym-
phadenectomy in various cancers, reducing treatment-related morbidity. In melanoma this
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procedure is now routinely performed and in other tumors in under evaluation. In our Di-
vision we obtained a large experience in a broad spectrum of tumors, including breast,
colon, vulvar, penile, head-neck in addition to melanoma with excellent results.

Selected publications 2003

MaINI CL, Sciuto R, ROMANO L, BERGOMI S.

Radionuclide therapy with bone seeking radionuclides in palliation of painful bone metas-
tases.
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Laboratory of Clinical Fiorella Guadagni received her M.D. degree (summa cum laude) in 1983 at the Universi-

Pathology ¥ of Perugia, then completed a postdoctoral fellowship at the Laboratory of Im-
DIRECTOR. munopharmacology, Italian National Council of Research, Rome. Specialized in Oncolo-
FIORELLA GuaDAGNL, MD &Y (summa cum laude) at Tor Vergata University of Rome in 1987 and in Clinical Pathol-
ogy (summa cum laude) at La Sapienza University of Rome in 1996. In 1985 she joined
the Laboratory of Tumor Immunology & Biology, National Cancer Institute, N.I.H.,
Bethesda, MD, USA as a Fogarty fellow, and in 1988, was appointed as a visiting scientist.
In 1991 she joined the Laboratory of Cellular Metabolism, Regina Elena National Can-
cer Institute, Rome as a senior staff researcher. From 1993 to 2000 she worked as a senior
staff member and from 2000 to date as Director of the Laboratory of Clinical Pathology,

Regina Elena National Cancer Institute of Rome.

From 1997 she has also been a Contract Professor in “Tumor Immunology’ at the Oncolo-
gy School, School of Medicine, Tor Vergata University of Rome, and in ‘Biotechnologies in
Oncology’, at the ‘Oncobiopathology School’, School of Medicine, University of Palermo.
Her major scientific interest is focused on translational research involving the design of
new diagnostic strategies for human cancer. Firstly, developing several types of new im-
munoassays to better evaluate the presence of circulating tumor antigens potentially use-
ful in monitoring human cancer. Recent research interests have broadened to include the
investigation of different pro-inflammatory cytokines involved in cancer. More recently,
her scientific interest has been dedicated to studying novel cancer diagnostic strategies,
with emphasis on the identification and development of molecular diagnostics tools.

Dr Guadagni has been and is currently the principal investigator and/or coordinator of nu-
merous studies granted by governmental and scientific organizations and a member of sev-
eral national and international scientific societies and Editorial Boards as well as a review-
er of several Peer-Reviewed Scientific Journals.
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Activities 2003

Research eftorts of the Laboratory of Clinical Pathology involve the evaluation and de-
velopment of novel laboratory tools useful in the diagnosis and monitoring of human can-
cer. The Scientific activities of 2003 include:

Platelet activation, commonly found in human cancer patients, may cause the release of
angiogenic factors, such as vascular endothelial growth factor (VEGF-A). Our recent study
was designed to investigate whether plasma VEGF-A levels were associated with different
stages of non-small cell lung cancer (NSCLC). Moreover, sP-selectin, prothrombin frag-
ment 1+2 (F1+2), thrombin-antithrombin IIT complex (TATc) and D-dimer levels were
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measured to test the hypothesis of an involvement of platelet and coagulation activation in
tumor angiogenesis. VEGF-A, sP-selectin, F1+2, TAT ¢ and D-dimer levels were elevated
in patients with NSCLC, particularly in metastatic patients. sP-selectin (p <0.003) and
F1+2 (p <0.005) levels were independently associated with VEGE-A. In addition, patients
with positive levels of both sP-selectin and F1+2 had the highest levels of VEGF-A. In
conclusion, our findings support the hypothesis that thrombin generation might induce
platelet activation and VEGF-A release in NSCLC. We were also interested to analyze the
behavior of pre-surgical serum levels of soluble (s)E-selectin and vascular cell adhesion
molecule (sVCAM) in patients with colorectal cancer, and to evaluate their possible cor-
relation with carcinoembryonic antigen (CEA), pro-inflammatory cytokines and clinico-
pathological features with respect to their prognostic value in predicting metastatic disease.
Pre-surgical serum levels of sE-selectin, sVCAM, interleukin-6 (IL-6), IL-1beta, tumor
necrosis factor-alpha(TNF-alpha) and CEA were measured in patients with colorectal ade-
nocarcinoma and benign colorectal diseases as well as healthy subjects. sE-selectin, sV-
CAM, TNF-alpha and IL-6 levels were significantly higher in patients with colorectal can-
cer compared to either healthy subjects or patients with benign disease. Positive rates of
sE-selectin, sVCAM and TNF-alpha levels were significantly associated with Dukes’ stage
D colorectal cancer, and all three variables were independently associated with the pres-
ence of distant metastases. Positive sE-selectin, sVCAM and TNF-alpha levels were signit-
icantly associated with CEA. TNF-alpha and CEA levels were independently related to the
presence of positive levels of sE-selectin and/or sVCAM. Our findings suggest that the
host inflammatory response to cancer cells, and/or their released products (i.e., CEA),
might be responsible (via cytokine release) for the elevation in circulating adhesion mole-
cules in patients with colorectal cancer. In addition we are also currently investigating the
possible correlation(s) of these recent results with innovative laboratory parameters such as
methylene tetrahydrofolate reductase (MTHFR) C677T mutation, factor II G20210A
mutation, factorV Leiden, S protein level, C protein level, APCR presence (Activated Pro-
tein C Resistance), homocysteine and Beta-thromboglobulin levels.

The availability of biological parameters useful for stratifying sub-groups of patients with
a different clinical outcome may be of great value in the clinical management of cancer
patients.

With this aim, we evaluated the prognostic significance of tumor antigens at tissue level
and/or shed into the serum (i.e., CEA, CA 19-9 and CA 72-4) in gastric cancer. A longi-
tudinal study was designed to analyze the presurgical serum and tumor tissue content of’
CA 72-4, CEA and CA 19-9 in patients at different stages of gastric cancer, and to evalu-
ate the possible correlation with clinicopathological features with respect to prognostic in-
formation on relapse-free survival. The results obtained showed that 48.4% of patients with
tumor recurrence had positive presurgical CA 72-4 levels compared to approximately 24%
of patients who remained free of disease. Furthermore, the median presurgical serum CA
72-4 levels were significantly elevated in relapsing patients. Serosa and lymph node in-
volvement as well as positive presurgical serum CA 72-4 levels had an independent prog-
nostic value in predicting recurrence. A significant association between disease-free survival
and lymph node involvement, depth of invasion and tumor tissue content of CA 72-4 was
also demonstrated. We may therefore conclude that CA 72-4 antigen can be considered
the marker of choice in the follow-up of gastric cancer patients and may be used as a prog-
nostic indicator of relapse.

The presence of the p53 mutant protein at serum level has been evaluated as a potential
marker for laboratory management of monoclonal gammapathy. We measured the serum
levels of p53 mutant protein (p53M-ELISA) in patients with plasma cell dyscrasia (PCD)
and compared them with some conventional laboratory variables. Twenty-three out of 65
patients had monoclonal gammapathy of undetermined significance (MGUS) and 42 suf-
fered from multiple myeloma (MM). MM patients, with no prior chemotherapy consecu-
tively entered this study. They were treated with standard regimens of Melphalan and Pred-
nisone (MP) and were analyzed for serum p53M levels from the time of diagnosis to re-



sponse to therapy or death. A subgroup of nine patients was regularly monitored for
changes occurring in p53M levels during MP therapy. Serum levels of p53M were elevat-
ed in MM patients compared with MGUS and healthy controls (p = 0.002). Significantly
higher p53M levels were shown by MM patients refractory to chemotherapy than by re-
sponding patients (0.38 ng/ml vs 0.22 ng/ml, p = 0.05). The measurement of serum p53M
in the nine patients during the course of chemotherapy correlated with disease progres-
sion or response to therapy. If confirmed on a larger series of patients, these results suggest
a potential role of serum p53 mutant levels in laboratory management of PCD patients.
We also evaluated the potential usefulness of serum metalloproteinase-9 (MMP-9) for lab-
oratory management of plasma cell dyscrasias. Serum levels of matrix metalloproteinase-9
(MMP-9) which agree with progression in solid and haematological tumors were corre-
lated to the risk of disease progression in 62 patients with early (Binet stage A) B-cell
chronic lymphocytic leukaemia (CLL). Sera were taken at diagnosis and tested by an en-
zyme-linked immunosorbent assay. MMP-9 levels positively correlated with haemoglobin
levels (P = 0.03) and platelet count (P = 0.03). No association was found with main clin-
ico-haematological features representative of tumor mass, such as peripheral blood lym-
phocytosis, bone marrow histology, Rai substages and beta-2 microglobulin (beta-2m). A
cut-off of MMP-9 levels corresponding to 33rd percentile (203 ng/mL) or higher identi-
fied earlier upstaging and shorter progression-free survival. MMP-9 was a significant prog-
nostic marker in multivariate analysis and partially independent of Rai substages, which
suggests its inclusion into such a staging system to better stratify prognostically Rai stages
I and II patients. In conclusion MMP-9 serum levels predict disease behavior and help to
refine the prognosis of stage A CLL patients.

Recent research interests have been broadened to include the investigation of molecular
markers (mithocondrial DNA and the mismatch repair system) and cytogenetic markers
with the aim of identifying molecular targets for therapy.

The correlation between HER-2 gene amplification and HER-2 protein overexpression
in endometrial carcinoma using fluorescence in situ hybridization (FISH) and immuno-
histochemistry (IHC) has been evaluated. We also analyzed chromosome 17 aneusomy and
the association between these biological parameters and conventional clinicopathological
variables. FISH analysis was performed on selected paraffin-embedded sections from en-
dometrial carcinomas which previously had HER-2 status determined immunohisto-
chemically using monoclonal antibodies (MoAb) 300G9 and CB11. Using a ratio of more
than two oncogene signals/centromere to indicate amplification, a total of 42 out of the
73 endometrial tumors included in this study resulted positive by FISH, whereas protein
overexpression was identified in 29 out of 73 with a concordance rate of 74.3%. Howev-
er, when the mean signals/centromere per nucleus increased (ratio > 4 < or = 5) a high-
er concordance between the two assays was seen (p = 0.007). In addition, HER-2 ampli-
fication was significantly correlated with tumor stage (p = 0.021) and myometrial invasion
(p = 0.010), whereas chromosome 17 polisomy only showed a positive correlation with
myometrial invasion (p = 0.004) No significant correlation was found between HER-2
gene amplification, chromosome 17 aneusomy and patient outcome. Nevertheless, the
probability of a 5 year overall survival decreased from 70% to 43%, respectively, for ratio >
2 < or = 4 and ratio > 4 < or = 5 when we grouped the amplified cases on the basis of
HER-2:CEP17 ratio. In conclusion, molecular characteristics provide objective data that
may be useful in predicting prognosis in patients with endometrial cancer.

Cytogenetic systematic analysis was also performed on bladder cancer. Both, tumors and
the surrounding urothelium in superficial bladder cancer were evaluated to better define
the mechanism of multifocal tumor development. In this study we investigated chromo-
some 1,7,9,and 17 aneusomy in 25 superficial papillary carcinomas and in 51 tissue sam-
ples taken from sites of macroscopically uninvolved urothelium surrounding the tumors,
using the fluorescence in situ hybridization method. Our data demonstrated a close ge-
netic relationship between all examined tumors and normal-appearing mucosa. Numeric
aberrations of chromosomes 1,7, 9, and 17 were found to exhibit similar patterns in all an-
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alyzed specimens, although with different frequencies.

We were also interested to study the molecular mechanisms of cancer development and
progression with the aim to identify new therapeutic targets. O6-alkylguanine-DNA
alkyltransferase (OGAT) and the mismatch repair system (MRS) play a crucial role in the
susceptibility of tumor cells to the cytotoxic effects of agents that generate O6-methyl-
guanine in DNA, including the triazene compound temozolomide (TMZ). Studies per-
formed with peripheral blood mononuclear cells (MNC) showed that TMZ was scarcely
active on lymphocyte functions not dependent on cell proliferation (e.g. NK activity and
cytokine-mediated induction of CD1b molecule in adherent MNC). In contrast, TMZ
depressed proliferation and lymphokine activated killer (LAK) cell generation in response
to IL-2. In this case, a reasonably good inverse relationship was found between OGAT lev-
els of MNC and their susceptibility to TMZ.This study also analyzed the ratio of the tox-
ic eftect of TMZ on MNC and on tumor cells (i.e. “Tumor-Immune Function Toxicity In-
dex’, TIFTI). A particularly favorable TIFTI can be obtained when OGAT levels are ex-
tremely high in MNC and markedly low in tumor cells. This holds true for MR S-profi-
cient neoplastic cells, but not for MR S-deficient tumors. In conclusion, strategies aimed at
modulating OGAT and MRS may improve the clinical response to TMZ. However, the
use of OGAT inhibitors to potentiate the antitumor activity of TMZ might result in a
concomitant increase of the immunosuppressive eftects of the drug, thus reducing the rel-
ative TIFTT.

Recent studies, in various cell types, have indicated that NF-Y could serve as a common
transcription factor for an increasing number of cell cycle control genes. For instance, the
cyclin B1, cyclin B2, cyclin A, c¢dc25B, c¢dc25C, and cdk1 genes all contain NE-Y sites in
their promoters, which are required for their transcriptional activation at S phase. NF-Y is
composed of three subunits, NF-YA, NF-YB, and NF-YC, all required for DNA binding.
All subunits are expressed in proliferating skeletal muscle cells, whereas NF-YA alone is
undetectable in terminally differentiated cells in vitro. By immunohistochemistry, we
showed that the NF-YA protein is not expressed in the nuclei of skeletal and cardiac mus-
cle cells in vivo. By chromatin immunoprecipitation experiments, we demonstrate that
NF-Y does not bind to the CCAAT boxes of target promoters in differentiated muscle
cells.

Consistent with this, the activity of these promoters is down-regulated in differentiated
muscle cells. Finally, forced expression of the NF-YA protein in cells committed to difter-
entiate leads to an impairment in the down-regulation of cyclin A, cyclin B1, and cdk1 ex-
pression and is accompanied by a delay in myogenin expression. Thus, our results indicate
that the suppression of NF-Y function is of crucial importance for the inhibition of sev-
eral cell cycle genes and the induction of the early muscle-specific program in postmitot-
ic muscle cells.
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Activities 2003

The research activity of the Pathology Division, during 2003, may be divided in two main
fields:

1. Study of molecules involved in a. Breast and b. Uterine cervix carcinogenesis

2. Study of molecules involved in the prognosis of: A. Breast, b. Endometrium, c. Colon,
d. Bladder carcinomas

1A. BREAST CARCINOMA

Characterization of the biopathological events underlying the early steps of breast car-
cinogenesis may have a dramatic impact on reducing breast cancer mortality, since it will
offer the unprecedented possibility of anticipating therapeutic intervention. Since non-in-
volved peritumoral tissues are the closest environment of the tumor cells, early molecular
changes leading to the development of BC may be demonstrated in these tissues before
the disease itself clinically appears.

In breast cancer, genetic inheritance accounts for only a small percentage of cancer inci-
dence in the general population. Biomarkers can detect the outcomes of interaction be-
tween genetic susceptibility and the environment and they are therefore extremely im-
portant for early detection. This is not unexpected since the interactions between cancer
cells and their micro- and macroenviroment create a context that promotes tumor growth
and protects it from immune attack. Changes in biomarkers during this phase could be
very helpful in early detection of malignant cells. Nevertheless, due to the complexity of
the tumorigenesis process, no single-marker-based approach is likely to provide reliable in-
formation of highly predictive value.To overcome this limitation we focused our study on
a multiparametric parallel analysis of different biomarkers performed on the tumor and the
autologous normal appearing tissue. Results obtained were compared with normal breast
epithelium sampled from mastoplasty.

A number of molecules involved in cell proliferation and apoptosis such as HER-2, p53,
bcl-2, have been evaluated. Furthermore, due to their established role in tumorigenesis,
analysis of estrogen ?/b and progesterone receptors, were performed.

This novel investigative approach i.e. “morphologically normal” tissue sampled at different
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distance (1cm, 2cm, 3cm) from the malignancy also included the analysis of two apoptot-
ic related pathways which have so far undergone limited scrutiny in breast pathology,
namely the Fas-FasL system and COX-2.The pattern of expression of the latter molecule
appears to be of major interest in view of the accumulating evidence that COX-2 repre-
sents a therapeutic molecular target for cancer prevention.

About 5% and 3% of the peritumoral tissues (PTTs) and 4.5% and 6.8% of benign breast
tumors (BBTs) showed alterations in HER2 and p53 expression, respectively. Of interest,
gene amplification was observed in 50% of HER?2 positive PTTs, but not in any HER?2
positive BBTs. Fas, highly expressed in and downregulated in BC, maintained its expres-
sion in PTTs, whereas FasL, usually negative in BBTs, was upregulated in BC as well as in
the PTTs closest (1 ¢cm) to the invasive lesion. Our data suggest that FasL could be a po-
tential novel biomarker of transformation which may identify, along with HER2 and p53,
precursor lesions in a genetically altered breast tissue.

1B. UTERINE CERVIX CARCINOMA

A computer-assisted assay based on the quantitative analysis of DNA methylation in indi-
vidual interphase nuclei by indirect immunolabelling with anti-5-methylcytosine antibod-
ies was recently developed in our laboratory. In situ analyses were performed on individual
nuclei from normal and experimentally hypo- or hypermethylated cultured cells as well as
on human peripheral blood B-lymphocytes from normal and chronic lymphoid leukemia
(CLL) samples. We present the results obtained on cells from patients aftected by different
degrees of preneoplastic or neoplastic changes of the uterine cervix as compared to normal
controls. The analysis of DNA methylation in individual cells from cytofuge samples was
performed as follows: within each nucleus the eu- and heterochromatin methylation levels
were quantified in the gray scale range by dedicated software in terms of numbers, areas and
optical densities (ODs) of the immunolabeled dense heterochromatic regions (spots), and of’
the optical density of nuclear background, i.e., of nuclear euchromatin. Analogously, in ran-
domly chosen microscope fields of tissue sections from paraffin-embedded samples, pro-
gressive tissue demethylation was observed in dysplastic and cancer cells as compared to
normal ones. Both methods showed significant and progressive DNA hypomethylation in
dysplastic and cancer cells as compared to control specimens.

2A. BREAST CARCINOMA

We analyzed immunohistochemically the distribution of Fas and FasL in 166 high risk BC
patients submitted to anthracycline based adjuvant therapy, evaluating the expression of Fas
system also in CD3" tumor infiltrating lymphocytes (TIL). The tumor expression of receptor
and ligand antigens appeared to be inversely related (p<<0.0001). In addition Fas and FasL were
present in 56% and 28% of CD3* TIL respectively. When these findings were correlated with
patient outcome, according to Kaplan-Meier’s method, significantly shorter disease-free and
overall survival were observed in patients bearing Fas negative and FasL positive tumors. These
results were further reinforced when TIL displayed a Fas+/FasL- phenotype. Otherwise, none
of the patients harboring Fas+/FasL- carcinomas and Fas-/FasL+ TIL relapsed or died of dis-
ease within 5-years of surgery (p<<0.0001). Of interest we observed an increase of cell death,
detected by TUNEL, in Fas positive tumors in which TIL were FasL positive compared to Fas
negative carcinomas. In contrast, increased TIL apoptosis was evidenced within FasL-express-
ing breast tumors. Our data suggests that BC may elude immunological surveillance by in-
ducing, via the Fas/FasL system, the apoptosis of activated lymphocytes.

2B. ENDOMETRIUM CARCINOMA

Endometrial carcinoma is the most common invasive malignant tumor of the female gen-
ital tract in developed countries and its occurrence, due to increasing longevity in women,
has risen worldwide. Although as many as 70% of these patients can be cured by surgery,
often in combination with radiotherapy unexpected recurrent disease may also occur in
patients with EC limited to the uterus. In this neoplasia malignant peritoneal microdis-



semination is recognized as an adverse prognostic factor, mainly in those patients without
extensive myometrial invasion or macroscopic omental and/or peritoneal implants and
immunocytochemistry may significantly increase the diagnostic accuracy of peritoneal cy-
tology. It is widely reported that loss of progesterone receptors (PgR) is one of the most
reliable independent parameter for predicting survival whereas the clinical value of HER -
2 overexpression and/or amplification is still being debated.

With the aim of addressing the prognostic impact of HER2 overexpression and/or amplifi-
cation with PgR expression or peritoneal cytology, we studied these parameters in a series of
200 EC. A concordance rate of 74.3% (p=0.007) between IHC and FISH assay was found.
Univariate analysis (Cox model) identified, along with nuclear grade (P=0006), tumor stage
(p<0.0001) and myometrial invasion (p=0.0007), HER2 overexpression (p=0.05), positive
PWs and lack of PgR (p=0.0007) as significant predictors of OS. Moreover HER2 overex-
pression associated to the loss of PgR (p=0.004) or to positive peritoneal cytology (p=0.004),
could identify patients at particularly high risk of death. In addition the backward step proce-
dure indicated that tumor grade (p=0.001), stage (p<<0.0001), HER2 overexpression (p=0.03)
and loss of PgR_ (p= 0.04) were independent prognostic variables significantly influencing OS.
Of interest, HER2 overexpression associated to the loss of PgR represent a powerful inde-
pendent indicator of reduced survival in this female neoplasm.

2c. COLON CARCINOMA

About 40% of patients bearing a colorectal carcinoma will develop local or distant tumor
recurrences. Integrated analyses of biopathological markers, predictive of tumor aggres-
siveness, may offer a more rational approach to adjuvant therapy planning.

We analyzed the correlation between p53 accumulation, bel-2 expression with cell prolif-
eration, DNA ploidy, and conventional histological parameters, by testing the prognostic
significance of these variables in a series of 214 patients bearing a colorectal carcinoma.
When these parameters were examined in the univariate analysis, significantly shorter dis-
ease free and overall survival were observed in patients bearing p53+ and bcl-2- tumors.
In the multivariate analysis p53 accumulation and bcl-2 expression emerged as independ-
ent predictors respectively of worse and better clinical outcome also in Dukes’ B stage
identifying patients at higher risk to develop liver metastases.. These results indicate that in
colorectal adenocarcinomas a biological profile, based on the combined evaluation of p53
and bcl-2, can be useful in identifying high risk patients to be enrolled in an adjuvant set-
ting mainly in early stage of the disease.

2D. BLADDER CARCINOMA

Fatty Acid Synthase (FAS) and Human Erythrocyte Glucose Transporter 1 (GLUT1) are
new markers involved in the biological activities of cancer cells. FAS is a multifunctional
enzyme that synthesizes palmitate from acetyl-CoA and malonyl-CoA. GLUTT1 is a trans-
membrane protein normally expressed in perineurium and erythrocytes. FAS and GLUT1
expression have been recently described in many aggressive tumors. We explored the im-
munohistochemical expression of FAS and GLUT1 in bladder carcinomas to reveal statis-
tical associations with clinico-pathological features and recurrence. Thirty-one node- and
distant metastasis-negative transitional cell carcinomas from patients with a five-year fol-
low-up were evaluated for FAS and GLUT1 expression.

RESULTS: Univariate analysis showed that low-grade, pTa stage and FAS-negative expres-
sion were associated with indolent tumors. Multivariate analysis showed that FAS expres-
sion (p = 0.006) and pT1-2 stage tumors (p = 0.001) were independent predictors of re-
currence. Endogenous fatty acids are an exploitable storage of energy for aggressive human
bladder carcinomas. Glucose uptake is not required by bladder tumors.
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Activity 2003

Digestive gastroenterology and endoscopy is important in the management of oncologic
patients in general and plays a determining role in the diagnostic/therapeutic course of pa-
tients with tumors of the alimentary canal.

For some time now our structure has been actively involved in the definition and use of
protocols for screening as well as innovative diagnostic and therapeutic methods. In par-
ticular the long experience gained over decades in the prevention of tumors of the diges-
tive tract has led to the introduction of various protocols and cooperative programs of as-
sistance with the most representative national structures.

Included therein, is the present cooperation with A.S.P (Agenzia di Sanita Pubblica Re-
gionale), which foresees the enrollment of 1* degree relatives under 75 years of age sufter-
ing from colorectal cancer and due to undergo preventive colonoscopy.
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Furthermore, a study is underway to identify and define the risks of colon cancer in breast
cancer patients, in accordance with many international studies, acknowledging a class of
greater risk for these patients and the necessity for protocols of careful surveillance.
Furthermore, we are participating in an Italian multicenter study, run by Prof. Massimo
Crespi, which provides for the SO research on feces v. colonoscopy in subjects at medium
risk of colorectal cancer undergoing screening tests. On the national level our center boasts
the most frequent use of colonoscopy.

The identification of relatives at risk of colorectal cancer linked to heredity is one of the
most successful activities of our facility and has already been in use for 20 years.

For some time now our center has been a reference point for the region in the study of
HNPCC and of familial poliposis with a high number of immediate family members be-
ing observed in our dedicated outpatients both from the clinical and endoscopic as well as
the bio-molecular point of view. The relative data on the whole family have been stored
on a data base, which also holds the family tree taken down during genetic counseling.
Should there be any indication, the patients undergo a biomolecular test of the case and a
subsequent clinical and endoscopic follow up.

Our structure is an integral part of the Institute’s comprehensive project on colo-rectal
cancer coordinated by Dr. Maurizio Cosimelli. Particular attention has been paid to the
relationship between Barrett’s Syndrome and adrenocarcinoma of the esophagus. As to
date, no clear guide lines exist on the type of treatment or on the necessity for such in cas-
es of displasia in Barrett’s syndrome.

An effort to obtain the best definition and characterization of the pathology and of the
neoplastic risk has been done with the identification of the specialized intestinal metapha-
gia and of Barrett’s syndrome displasia.

In this regard a regional multicenter study coordinated by our facility, is underway.

The necessity to develop new strategies of palliative therapy using these procedures in in-
operable tumors has been significantly increased and developed. Recourse to endoscopic
palliation for the improvement of the quality of life of selected cancer patients has become
a regular procedure. As regards the numerous palliative treatments used by our facility for
many years now, particular attention is placed on the recent introduction of enteral pros-
theses, and great experience has quickly been gained in the technique of prosthesiation and
in the management of patients also in artificial nutrition.

In this regard our center has been the reference point for some years for the PEG posi-
tioning of many facilities in Lazio.

For three years now a multidisciplinary team (doctors, dietitians, pharmacists and nurses)
have managed not only the patients and instructed their relatives but also completely over-
seen the positioning of correct access to guarantee feeding for the patients.

The conviction that the nutritional status is the basis in planning surgical and/or chemora-
diotherapy treatment in a valid and efficacious manner, has led us to concentrate our ef-
forts on nutritional support, adjunctive and adjuvant nutrition, assuring the administration
of nutrients capable of manipulating the metabolism of the tumoral cells (nutritional ma-
nipulation).

There are numerous clinical and experimental fields in which we cooperate with other fa-
cilities.

A cooperative project is underway with the clinical pathology facility of IRE for the def-
inition of molecular changes concerning the Ki-ras oncogene and the adhesion molecule
(in particular Galectina-3 and CD-44) which interfere in the progression of preneoplastic
and neoplastic lesions. Accordingly blood and tissue samples from patients in our facility,
have been obtained. In cooperation with some of the IRE and ISG facilities a multidisci-
plinary clinical study is underway on patients aftected by Celiac disease in order to iden-
tify the relationship between this pathology and the disease in dermatologic, endocrino-
logic, and oncologic conditions.

An international multicenter clinical study on the efficiency and use of Celecoxib (in-
hibitor of Cox-2) in the prevention of sporadic adenomatosis polyposis is underway in co-



operation with a number of endoscopic centers. There is close cooperation with the Ra-
diotherapy facility for the endoscopic evaluation before and after treatment of patients un-
dergoing radiation therapy for prostate cancer.

Great eftort has been dedicated to the field of information through involvement in inter-
national projects such as the Internet web site of the Organizzazione Mondiale di Endo-
scopia Digestiva (OMED), the drafting of the Minimal Standard Terminology for digestive
endoscopy for the Terminology, Standardization and data Processing Committee of
OMED and participation in the OMED/OMGE Education Committee and the mainte-
nance of the Internet web site of the Italian Society of Digestive Endoscopy.

In cooperation with the regional ASP an annual census of the regional Digestive En-
doscopy centers is made in order to optimize the regional health programming. There has
been significant cooperation with the doctors of General Medicine, who have organized
two courses with ECM credit. The quantity and quality of the clinical and endoscopic in-
volvement found in our facility can be favorably compared to the other facilities in Lazio
and the center/south of the country.

In 2003, 9,376 services, 82% outpatients and 18% admitted patients, have been carried out.
Out of a total of 3,608 endoscopies carried out, 252 have been therapeutic type tests. One
hundred and forty malign tumors have been diagnosed with endoscopy and confirmed
histologically, 90 of which were colorectal, 30 of the stomach and 10 of the esophagus.
One hundred and eighty nine consultations have been made through the dedicated out-
patients for nutritional evaluation and 55 for hereditary tumors of the colon.

Publications 2003
GRECO C., COSIMELLI M., CASALE V.,,VONA R., AssisI D., MATARRESE P., STRAFACE E., SCORDATI
P, ET AL.

The K-ras codon 12 mutation and the CD 44/6 and galectin-3 are relevant events in the
adenoma-carcinoma sequence of the colorectal tract.

Proceeding of the American Association for Cancer Research, Vol 44,52,2003

GRASSI A.

Minimal Standard in Endoscopy Report in Structure of the Records, Terms, Definitions
and Photo Documentation.

Waorld Gastroenterology News 8, Vol. 1, 44, 2003.

LESNONI 1., STIGLIANO V., CANISTRACCI C., LAURIA V., FRASCIONE P., ADDESSO M., SENTINELLI S.,
CORDIALI P, D’AGOTO G., APPETECCHIA ML., PETTI MC., PICARDO M., CASALE V.

II Morbo Celiaco dell’adulto: un approccio multidisciplinare
Esperienze Dermatologiche, Vol.5 n.3 191-200, 2003.

STIGLIANO V., LESNONI 1., LAURIA V., CANISTRACCI C., FRASCIONE P., ADDESSO M., SENTINELLI S.,
CORDIALI P, D’AGOSTO G., APPETECCHIA ML., PETTI MC., CASALE V.

Limportanza della manifestazione extraintestinale nella diagnosi e gestione dei pazienti
celiaci.

Ospedale ¢ Territorio, Vol. 4 N. 1,9-12,2003.
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Endocrinology Unit

DIRECTOR:
MARIALUISA APPETECCHIA, MD

Marialuisa Appetecchia received her M.D. degree (summa cum laude) in 1984 at the Univer-
sity of Rome. Specialized in Endocrinology (summa cum laude) at La Sapienza University of’
Rome in 1987 and in Oncology (summa cum laude) at La Sapienza University of Rome in
1994.1In 1987 she joined the Service of Endocrinology, R egina Elena National Cancer Insti-
tute, Rome as fellow. From 1993 to 2000 she worked as a senior staff member and from 2001
to present as Director of the Service of Endocrinology, Regina Elena National Cancer Insti-
tute of Rome.

From 2003 she has also held the position of Contract Professor in Oncological Endocrinol-
ogy at the Endocrinology School, School of Medicine, La Sapienza University of Rome.
Her major scientific interest is focused on research involving the etiopathogenetic relation-
ships between endocrine pathways and human cancer and the design of new diagnostic and
therapeutic strategies for human endocrine cancers, with emphasis being placed on the iden-
tification and development of molecular and biochemical diagnostic tools. Particularly, her sci-
entific interest is dedicated to studying the relationship between insulin metabolic pathways,
cytokines, growth factors and human cancers and novel thyroid cancer diagnostic strategies.
Dr Appetecchia has been and is the principal investigator and/or coordinator of several stud-
ies, granted by governmental and scientific organizations, focused on the new aspects of can-
cer development in emerging diseases. She is also a member of several national and interna-
tional scientific societies.

Staff:
AGNESE BARNABEI - MD
ELISABETTA FERRETTI - MD, Fellow

Activities 2003

The Service of Endocrinology is interested in the evaluation and development of novel bio-
chemical, clinical and pathologic tools useful in the diagnosis, therapy and follow up of hu-
man endocrine-related cancers. The Scientific activities of 2003 include:

1. The development of thyroid tumors derives from genetic and/or epigenetic alterations of
genes involved with the regulation of cellular growth, differentiation or death. A common al-
teration found in tumoral cells is the capacity for uncontrolled growth, due to the alteration
of the cellular cycle checkpoints. Two difterent types of genetic alterations have recently been
characterized in thyroid tumors. A reduced expression of the PTEN lipidic phosphatase, with
subsequent constitutive activation of the Aktl1 protein-kinasi in around 40% of thyroid carci-
noma cases. In addition, a reduction or disappearance was observed in the expression of thy-
roxine phosphatase DEP-1/PTP_ in an even greater number of both human and experi-
mental thyroid carcinomas. The importance of the loss of expression of DEP-1/PTP_ in the
process of thyroid carcinogenesis is demonstrated by the observation that the re-expression of’
DEP-1/PTP_ in transformed thyroid cells blocks growth through the inactivation of the
MEK/Erk pathway. It has also recently been demonstrated that the PTEN/Akt pathway is ca-
pable of modulating the oncosuppression activity of p53, influencing the function of its most
notable negative regulator, the mdm2 oncogene. This observation, together with the fact that
p53 is mutated specifically and selectively in the most aggressive and in differentiated forms of
thyroid tumors, suggests that in the area of thyroid carcinogenesis, the alteration of the
PTEN/Akt/mdm?2 intracellular communication axis may represent an initial event capable of
determining the precocious inactivation of the p53 oncosuppressor. Other observations have
suggested that the inhibitor of the p27"" kinasi constitutes a crucial downstream target on
which these intercellular communication pathways converge (PTEN/P13K/Akt and
PTP_/MEK/Erk). p27%', one of the main regulators of the G1/S checkpoint, is frequently
inactive in human tumors, including thyroid tumors. In thyroid tumors, p27**' is activated
through two different mechanisms: expression reduction and delocalisation through capture
in the cytoplasm. However, it is not clear if and how the PTEN/P13K/Akt and
PTP_/MEK/Erk pathways, which are often constitutionally activated in thyroid tumors, con-
tribute to the shutting off of expression or to the functional inactivation of p27*'. We have



therefore started to study the signal transduction pathways that converge on the cellular cycle
regulators and which are constitutional in the development of thyroid tumors. In particular,
we are analyzing the effects of the alteration of the PTEN/Akt pathway on the regulatory ac-
tivity of the mdm2/mdmx genes towards the oncosuppressor p53. We are also characterizing
the protein isoforms of the mdm2 oncogene and its homologous mdmzx function in thyroid
tumors characterized by the alteration or normality of the PTEN/P13K/Akt transductive
communication pathway.

2. Obesity represents a multi-factorial pathology in addition to being one of the emerging
health problems in industrialized countries, which is complicated by the onset of many oth-
er pathologies such as neoplasias, a pathology with a strong social relevance and significant
economic impact in terms of management of health services resources. It is well known that
obesity is often accompanied by hyperinsulinemia with insulin-resistance, with an increased
hepatic production and then an increased availability of growth factors, such as IGF-I, and an
increased availability of free sexual hormones, due to a reduced hepatic production of the
SHBG.All these factors could be responsible for the increased incidence of neoplasias in obese
subjects, particularly of hormone-dependent (breast cancer, prostate cancer) and of colon rec-
tum cancers. Recent acquisitions have demonstrated that the white adipose tissue represents
an endocrine organ to all effects, able to produce substances capable of sparking off metabol-
ic, vascular and neoplastic changes, and activating cellular transformation mechanisms. For
these reasons, we have decided to study the activity of adipokines in patients atfected by pro-
static, breast and colon rectum neoplasias both for obese and for normal weight patients, to
perform an in vivo control on the effect of insulin, of growth factors and their receptors in
these neoplasias in relation to progressive factors and to perform in vivo controls of the mech-
anisms of neoplastic induction of factors produced by white tissue.

3. In the management of patients affected by malignant tumors it is very important to differ-
entiate patients with different clinical outcome in order to identity the pathological, bio-
chemical and clinical parameters useful for prognostic evaluations. For this reason, we have
started a longitudinal study aimed at analyzing these parameters in patients aftected by thyroid
carcinoma at different stages of disease and their possible correlation with prognostic infor-
mation and risk factors, with the aim of identifying new diagnostic and therapeutic strategies
for this neoplasia.

Publications 2003

CARLINI M., LONARDO M. T., BOSCHETTO A., CARBONI E, APPETECCHIA M., TROPEA E, SANTORO E.
Adrenal glands metastases from malignant melanoma. Laparoscopic bilateral adrenalectomy.
J. Exp. Clin. Cancer Res., 2003 Mar;22(1):141-5. LE0.703

SOLIVETTI EM., BACARO D., DE MAJO A., COSCARELLA G., FRANCONI M., APPETECCHIA M.L.
Role of pulsed doppler of the inferior thyroid artery in patients without hyperthyroidism
Chir Ital. 2003 May-Jun;55(3):373-7. Italian. LEO.1

109



110

Division
of neurosurgery

DIRECTOR:
EMANUELE OCCHIPINTI, MD

Prof. Emanuele Occhipinti was born in Ragusa on December 8, 1940.

He achieved his MD degrre in 1965, summa cum laude at La Sapienza University of
Rome - School of Medicine and in 1970 he was postgraduated in Neurosurgery, at La
Sapienza University of Rome - School of Medicine. In the same period Assistant Neuro-
surgeon at the Institute of Neurosurgery - La Sapienza University of Rome - School of
Medicine.

From 1970 Assistant Neurosurgeon at Division of Neurosurgery - Regina Elena Nation-
al Cancer Institute - Rome

1976 training stage at Massachusetts General Hospital, Children’s Hospital Medical Cen-
ter and Peter Bent Brigham Hospital, - Boston - MA (US).

From 1985 Professor of Clinical Neurosurgery at the Postgraduate School of Neuro-
surgery - Tor Vergata University of Rome.

From 1999 Director of the Division of Neurosurgery - Regina Elena National Cancer In-
stitute - Rome.

Research and professional experience:

Active participation in research projects in the field of Neuro-Oncology, sponsored by
CNR, AIRC and Ministry of Health.

Staff:

PROE C.M. CARAPELLA - M.D. Assistant
DotT. E CAROLI - M.D. Assistant
DoTT. E CATTANI - M.D. Assistant
DoOTT. E. MORACE - M.D. Assistant
DotT. PA.OPPIDO - M.D. Assistant
PROE A. POMPILI - M.D. Assistant
DoTT. L. RAUS - M.D. Assistant

DOTT. S. TELERA - M.D. Assistant

Postgraduate School Students:

DotT. CoNTI CARLO

DotT. DE CERCHIO LEONARDO
DoOTT. LANETTI ANTONIO
DoTT. MENNITI AGAZIO

DoOTT. RUGGERI FRANCESCO
DOTT. STAVROPULOS STAVROS

Research Activities 2003

Research activity of the Division of Neurosurgery is focused on the study of new diag-
nostic and therapeutic approaches in the integrated treatment of brain glioma. In this field
during 2003 a series of cooperative studies with national and international institutions
were activated, or have been planned.

During this year the accrual of patients affected with glioma of different malignancy grad-
ing, both newly diagnosed, and at the moment of recurrence and/or clinical/radiological
progression, has been carried out. The patients have been followed through the different
structures of Dept of Neuroscience (Division of Neurosurgery, Ambulatory of Neuro-On-
cology, Day Hospital of Neuro-Oncology, Home Care Continuative Assistance Service),
and furthermore through a more efficient integration with the Divisions of Medical On-
cology and Service of Radiotherapy, inserted in the Neuro-Oncological Group, actively
connected with other regional structures.

New therapeutic protocols have been activated, after surgical procedures (biopsy and/or
microsurgical removal), radiation treatment and chemotherapy mainly with Temozolo-
mide, and/or according to the PCV schedule (Procarbazine, Vincristine e Lomustine), as
first and second line treatment. In addition, the increasing efficacy of new therapeutic
strategies (microsurgical resection, with second surgical intervention and intratumoral ad-
ministration of antiblastic drugs, conformal radiotherapy, with eventual focal boost, adju-



vant and/or concomitant chemotherapy), leading to third line chemotherapy with Fote-
mustine, or Cisplatin and Etoposide) in selected patients.

Of particular interest, our experience in the treatment of progressive low grade gliomas,
observed after surgical treatment at the moment of progression and/or recurrence; these
patients were submitted to Temozolomide chemotherapy with relevant results both in
terms of clinical benefit, and as impact on quality of life; these data have been published in
the Annals of Oncology.

Presently we are trying to correlate the data regarding tumour bio-molecular characteris-
tics with clinical data of these patients. As matter of fact, in this field the definition of pre-
dictive markers of potential efficacy of different therapeutic approaches assumes prominent
interest, and a more adequate clinical, radiological, pathological, and bio-molecular knowl-
edge could contribute to define more selective and efficient diagnostic-therapeutic strate-
gies, also allowing clear cut stratification of patients accrued in new clinical trials.

In the literature difterent Authors (including our group) have described a series of prog-
nostic markers, as expression of p53, amplification and over expression of EGFR, 10q
LOH in astrocytic gliomas, and, 1p and 19q LOH in oligodendrogliomas, methylation of
methyltransferase, determining chemo resistance to methylating and alkylating agents. This
research is a part of PF Ministry of Health, coordinating Prof. Felice Giangaspero-Neu-
romed (group unit; resp. C.M. Carapella).

New protocols for combined treatment of malignant gliomas have been activated, includ-
ing new modalities for drug delivery, as convection enhanced direct infusion of drugs in-
to peritumoral region.

1. A phase i-i1 study of prolonged gemcitabine infusion as radiosensitizer for glioblastoma
multiforme (approved by ec and activated)

2. A phase il multicenter study of intratumoral/interstitial therapy with transmid com-
pared to best standard care in patients with progressive and/or recurrent, non-resectable
glioblastoma multiforme (approved by ec and on-going activation)

3. Phase 11 study of a recombinant chimeric protein composed of transforming growth
factor (tgf)-a and a mutated form of the pseudomonas exotoxin termed pe-38 (tp-38)
in patients with recurrent or persistent glioblastoma multiforme after previous resec-
tion and radiation therapy (approved by ec and on-going activation)

4. temozolomide chemotherapy in the treatment of anaplastic gliomas and progressive or
recurrent low grade gliomas (approved by EC and activated).

A second relevant research activity is directed toward the evaluation of new surgical strate-
gies in the treatment of spinal and vertebral tumors; of pituitary adenomas and tumors of
the sellar region; in the treatment of infratentorial secondary tumors; mainly defining the
role of new technologies and mini invasive approaches

* brain metastases: conventional surgery, unconventional approaches; new intra-operative
technologies

* mini invasive supra orbital approach of sellar and suprasellar region tumours

* unilateral approach in the resection of intradural spinal tumours

¢ transfenoidal removal of pituitary adenomas with microsurgical and endoscopy-assisted
technique

Principally, our clinical research activity is divided in four different fields: advanced studies

on integrated treatment of brain gliomas; microneurosurgical and endoscopy-assisted pitu-

itary surgery; new surgical approaches with mini invasive techniques in the resection of’

brain and spinal tumors; surgical procedures of removal and reconstruction in the treatment

of primary and secondary vertebral tumors; this last protocol is under approval of the EC.

In addition didactic activity has been carried out, as in previous years:

Postgraduate School of Neurosurgery-Tor Vergata University of Rome.

Graduate course of Nursing Science, La Sapienza University of Rome.
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In this year an advanced Course of Live Surgery was organized on “Tumori vertebrali. Tec-
niche ablative e ricostruttive”; with national experts in attendance, this course met with
considerable success.

An automatic pneumatically activated osteotomy has been patented (patent
PCT/IT03/00205)

Publications 2003 (on impacted journals)
PAce A,VIDIRI A, GALIE E, CAROSI MA, TELERA S, CIANCIULLI AM, CANALINI P, GIANNARELLI D,
JANDOLO B, AND CARAPELLA CM.

Temozolomide chemotherapy for progressive low grade glioma: clinical benefit and radi-
ological response.

Annals of Oncology, Dec 2003

BoccARDO M, TELERA S,VITALI A
Tanycytic ependymoma of the spinal cord. Case report and review of the literature.
Neurochirurgie, Dec 2003



Neurology unit

DIRECTOR:
BRUNO JANDOLO, MD

Bruno Jandolo was born in Rome in 1942.

He received his MD cum laude in 1966 and specialized in Neurology and Psychiatry cum
laude in 1969 at La Sapienza University of Rome.

He also specialized in Clinical Criminology.

From 1970 to 1973 he worked as assistant Neurologist at the Hospital of Viterbo

From 1973 to 1978 he was assistant Neurologist and from 1978 to 1987 fellow Neurolo-
gist at the Regina Elena Institute.

Since 1987 he has been Head of Neurology at the same Institution, and from 2001 he has
been Head of the Department of Neurosciences and Cervico-Facial Pathology.

He has been Professor of Clinical Neurophysiology since 1986 at the Tor Vergata Univer-
sity and of Electromyography since 1990 at La Sapienza University, in Rome.

Dr. Jandolo spent periods of study at the Universities of Seattle, Basel, Pavia and Milan.
He is member of various Scientific Societies, and he has been Vice-President, President and
Past President of the Italian Society of Neurology, between 1997 and 2001.

Dr. Jandolo’s research interests regard Neuro-Oncology and Clinical Neurophysiology,
with special focus on tumor-related epilepsy, neurotoxicity, and Nervous System paraneo-
plastic diseases.

Moreover he is referee of the Regione Lazio for Multiple Sclerosis.

Staff:

ALBERTO PIETRANGELI - M.D., Responsible of Neurorehabilitation
ANDREA PACE - M.D., Responsible for brain tumor home assistance
MARTA MASCHIO - M.D Fellow

ALBINA ANGELINI - M.D Fellow

EDVINA GALIE - M.D Fellow

GIULIANA. GRAZIANO - Technician of Clinical Neurophysiology
GIANLUCA PETRERI - Technician of Clinical Neurophysiology (Contract)
ANNA. D1 CANIO - Technician of Clinical Neurophysiology

ELEONORA Bisozz1 - Technician of Clinical Neurophysiology (Student)
DE FuLviis ANTONIETTA - Physiotherapist Coordinator

GUERRA MARIA LUIsA - Physiotherapist Coordinator

ORAZIO PERROTTA - Physiotherapist

MAURIZIO BRECEVICH - Physiotherapist

FABIO MOSCATELLI - Physiotherapist

RITA CASILLO - Physiotherapist

ALESSIA Z1zZARI - Physiotherapist (Contract)

The association between lung tumors and neurological paraneoplastic syndromes is well
known, but its exact prevalence is not as defined.

Therefore, we have begun a study with the aim of evaluating the prevalence of damage to
the peripheral nervous system and neuromuscular junction in patients affected by lung car-
cinoma, before any chemotherapy, and the possible correlation between clinical, neuro-
physiological and serologic data. Twenty eight patients were recruited (23 males, 5 females
age 51-80; 4 with microcytoma, 7 with squamous carcinoma, 8 with adenocarcinoma, 9
with large cell carcinoma).

Each patient was submitted to:

Clinical Neurological examination

Neurophysiological examination (motor and sensory nerve conduction; evolution of the
amplitude of the sensory and motor action potentials; decrement test at 3 and 20 Hertz)
of one ulnar nerve.

Serologic examination:

Antibodies anti-MAG, anti-Hu, anti-R1, anti-Yo, anti-Myelin, anti-Gangliosides, ANA. In
twelve patients (1 microcytoma, 3 squamous, 2 ADK, 6 large cell) the following autoanti-
bodies were found; 4 anti-gagliosides, 3 ANA; 1 anti-MAG and ANA; 1 anti-myelin; 1 an-
ti-Ri and anti-Hu, 2 anti-Hu.
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In 2 patients (1 squamous, 1 microcytoma) the motor conduction velocity was altered.
In 4 patients (1 microcytoma, 3 squamous) the amplitude of the sensory potential was low.
In 4 patients (I microcytoma, 3 ADK) we found a myasthenic decrement at 3 Hz.

In conclusion in 7 patients with positivity to autoantibodies there were also neurophysio-
logical alterations.

These data may suggest that there is a prevalence of 25% of sub clinical paraneoplastic neu-
rophysiological syndromes.

However, the number of cases is not sufficient and the antibody-reactivity is dysomoge-
neous, so we still need to recruit 50-70 patients to get reliable conclusions.

Cisplatin induced neurotoxicity remains the major dose-limiting toxicity.

Clinical, neurophisiological and neuropathological data suggest that such toxicity may de-
rive from dorsal-root ganglia injury.

Dorsal-root ganglia neurons are the primary target of vitamin E deficiency

We found a decrease in plasma levels of vitamin E in patients with severe peripheral neu-
rotoxicity after cisplatin treatment.

Thus, a study was begun to evaluate the neuroprotective eftect of antioxidant supplemen-
tation with vitamin E in patients treated with cisplatin chemotherapy.

Methods: Between April 1999 and October 2000, forty seven patients were randomly as-
signed to either group, one, which received vitamin E supplementation during cisplatin
chemotherapy, or group two, which received cisplatin chemotherapy alone.
Alpha-tocopherol (vitamin E; 300 mg/d) was administered orally before cisplatin
chemotherapy and continued for 3 months after the suspension of treatment.

For preclinical studies, nude mice carrying the human melanoma tumor were treated with
cisplatin alone or in combination with vitamin E.

Results: Twenty-seven patients completed six cycles of cisplatin chemotherapy 13, patients
in group one and 14 patients in group two. The incidence of neurotoxicity was signifi-
cantly lower in group one (30.7%) than it was in group two (85.7%; P < 01).

The severity of neurotoxicity, measured with a comprehensive neurotoxicity score based
on clinical and neurophysiological parameters, was significantly lower in patients who were
supplemented with vitamin E than in patients, who were not supplemented with vitamin
E 2v4.7,P <.01).

The results of the preclinical studies showed that when cisplatin was combined with vita-
min E, no differences were observed in tumor weight inhibition, tumor growth delay, or
life span as compared to treatment with cisplatin alone.

Conclusion, supplementation of patients receiving cisplatin chemotherapy with vitamin E
decreases the incidence and severity of peripheral neurotoxicity.

The optimal treatment for low-grade glioma (LGG) is still controversial. Recent data in-
dicate a potential influence of chemotherapy in the natural evolution of these tumors, al-
lowing for the deferral of more aggressive therapies.

Patients and methods. Forty-three patients affected with LGG (29 astrocytoma, four oligo-
dendroglioma and 10 mixed oligo-astrocytoma) were treated with temozolomide (TMZ)
at the time of documented clinical and radiological progression. McDonald’s response cri-
teria were utilized to evaluate TMZ activity. Thirty patients (69,7%) had previously re-
ceived radiotherapy; 16 (37.2%) had received prior chemotherapy. Clinical benefit was
evaluated measuring seizure control, reduction in steroid dose and modification of Karnof-
sky performance status and Barthel index. Quality of life was assessed with the QLQ-C30
questionnaire.

Results: We observed a complete response in four patients, 16 partial responses, 17 stable
disease (with four minor response) and six progressive disease.

Median duration of response was 10 months [95% confidence interval (CI) 8—12], with a
76% rate of progression free survival (PFS) at 6 months, and a 39% rate of PFS at 12 months.
A relevant clinical benefit was observed particularity in patients presenting epilepsy.



Conclusions: The high response rate of 47% (95% CI 31% to 61%) confirms that TMZ
chemotherapy is a valid option in the treatment of progressive LGG. The present prelimi-
nary results seem interesting and warrant further evaluation of TMZ clinical activity in a
larger series of progressive LGG.

A retrospective study on 405 patients with supratenterial brain tumor was carried out to
evaluate these statistical correlations: epilepsy prevalence in brain tumors, the correlation
between epilepsy and histology, between epilepsy and tumor site, between epileptic type
and histology, and between epileptic type and tumor site.

Results: 68.4% of patients had seizures.

Of the patients without seizures, 70.3% had glioblastoma, 22.7% anaplastie astrocytoma or
oligodendroglioma, and 7% low-grade astrocytoma or oligodendroglioma.

Epilepsy was significantly more frequent in patients with fronto-temporal tumors than in
parieto-occipital tumors.

In GBM simple partial and generalized seizures were more frequent, whilst in low-grade
astrocytoma s partial-complex seizures, with or without generalization, were prevalent.
Simple partial and partial with generalization seizures were prevalent in frontal tumor pa-
tients, while in temporal tumor patients complex partial and generalized seizures prevailed.
Conclusions: in our patients epilepsy prevalence was 15% higher than usually reported in
international studies.

Moreover, our data show that epilepsy is statistically more frequent in patients with fron-
to-temporal tumors than with parieto-occipital.

In a global project focusing on the oncologic problems, we must consider the rehabilita-
tion of the patient with neurological defects, aiming to arrive at both, a good therapeutic
goal as well as a good quality of life. A multidisciplinary approach gathering many special-
ists (surgeons, radiotherapists, neurologists, oncologists, rehabilitators, psycologists, nurses)
led to total treatment.

This project verifies all the phases of neoplastic disease, to improve the cancer patient’s
treatment quality, retorting a patient with neurological defects as a result of his disease, to
a normal and functional state as soon as possible. In our Institute we apply the following
specific rehabilitation procedures: a) Breast cancer; prevention and therapy of brachial
plexus lesions following radiotherapy and cancer involvement; b) Colo-rectal cancer and
urogenital tumors; sexual and bladder disorders following non-nerve sparing techniques
and radiotherapy, lumbosacral plexus lesions; ¢) Head and neck cancer; rehabilitation of fa-
cial and accessory nerve damage: d) Cerebral and spinal cord tumors; rehabilitation of cog-
nitive and motor defects: ¢) Toxic neuropathies, fatigue following antineoplastic drugs: re-
habilitation of stance and gait. f) Rehabilitation of patients suffering from chronic pain
with transcutaneous stimulation and other non-destructive procedures. The specific reha-
bilitation procedures, required in different tumors must be discussed with the patient and
other specialists. We emphasize the importance of the assessment to provide rules and
methods for the various forms of treatments, which will differ according to the patient’s
characteristics, the phase of disease and the survival time.

Since 2000, a comprehensive home rehabilitation and palliative care program for the pa-
tients with brain tumors discharged from our Neurological Division, has been started. The
aims of this model of assistance are to address the patient’s need of care during the last stage
of disease, to provide home palliative care, to facilitate death at home and to reduce the re-
hospitalization rate. In the course of 2003, 108 patients were followed (68 gliomas, 15 cere-
bral metastases, 25 other tumors). Forty four patients died, 70% at home, 20% in hospital,
10% in hospice). Thirty three patients with neurological deficits were treated with week-
ly home neurorehabilitation. Barthel index improved in 29% of cases and was stable in
33%.

There were 46.4% of the patients who developed seizures Non-neurological complica-
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tions included deep venous thrombosis (8.7%), pulmonary infection (10.8%), adverse ef-
fects to medication, chemotherapy, antiepileptic drugs, steroids, (31.7%). Re-hospitalization
occurred in 32% of the patients due to epilepsy, pulmonary infection or neuralgic deteri-
oration.

The most frequent symptoms of the terminal phase were lethargy (35.5%), dysphagia
(31.8), and headache (12.3).The lack of a control group does not allow to demonstrate the
efficacy of our model, but our findings concerning death a home, re-hospitalization rate,
quality of life and satisfaction of patients and their relatives, suggest that a continuing home
care program has a positive impact.

Another project concerns the evaluation of two fields of the quality of life of patients with
cancer: sexuality and fatigue. The evaluation is psychological, neurophysiological, gynecol-
ogical, endocrinological and oncological.

Neurophysiological evaluation consists in the measurement of conduction velocity of
nerves to verify neurotoxicity of intertumoral therapies, and in the evaluation of sacral re-
flex and sudomotor response in patients operated in the pelvic floor for bladder, prostate
and colo-rectal cancer, with sexual dysfunction

To improve these symptoms patients will be treated with neuro-protective therapies and
with drugs for impotence.

We have studied about 50 patients with breast and urogenial cancer.

The association between peripheral neuropathies and monoclonal gammopathies of un-
determined significance (MGUS) is well-known, whilst the central nervous system in-
volvement has rarely been reported. Case Report 1:a 30 year old man began suffering at
25 of an intention tremor on the left arm and then on the left leg, associated with
dysarthria and cerebellar ataxia. The clinical syndrome worsened progressively. At present
the patient shows severe intention tremor on the four limbs, prevailing on the left, severe
cerebellar ataxia and dysarthria. Repeated MRI showed marked cerebellar vermis atrophy.
CSF examination showed oligoclonal bands (IgG ? e IgG k) and link-index 11.6. An lgG
? monoclonal gammopathy was revealed in the serum. Autoantibodies antl-nervous system
were not found. Total body CT scan was normal. Biopsy of the crista iliaca exluded myelo-
ma. Biopsy of the rectal mucosa: normal. Plasmatic vit. E was low.

Serologic research for HBV, HCV, HIV, lues, rubella, measles was negative. Genetic analy-
sis for SCAI, SCA2, SCA7 and Friedreich’s ataxia was negative.

Nerve conduction velocity studies were normal.

Treatment with high doses of vitamin E was ineftective, treatment with lg iv. and steroids
obtained only transitory clinical benefits. Case Report 2: a 57 year old man, over the last
five years, has presented ataxic and spastic gait on the right side, a reduction in fine motor
movement of the fingers mainly on the right side, superficial right side brachiocrural hy-
poesthesia and a marked dysarthria associated with internuclear ophthalmplegia. The neu-
rological picture, after an initial progressive worsening which lasted some months, re-
mained relatively stable over the years. Repeated magnetic resonance imaging (MRI) of
the brain and spinal cord documented the presence of demyelinating plaques spreading in
the white matter of the periventricular region and the semioval centers, and a right side
paramedian plaque at the C4-C5 level, none of which were in the active phase. Oligo-
clonal bands were revealed in the cerebrospinal fluid (CSF). Monoclonal IgM/? gam-
mopathy with anti-myelin and anti-nucleo reactivity, found with serum immunofixation,
were confirmed several times in successive annual controls, not associated with myelopro-
liferative pathology. The lack of progression in the clinical picture would seem to contra-
dict the diagnosis of late multiple sclerosis.

Conclusion: We hypothesize a pathogenetic role of IgM/? at the onset of the demyelinat-
ing disease of the second patient (according to the presence of anti-myelin antibodies), and
of IgG/? in the cerebellar atrophy of the second patient. (considering the presence of
oligoclonal bands in the CSF).



We evaluated the masseteric silent period and reflex in patients affected by progenia. Be-
fore and after maxillofacial surgery. In order to determine their clinical utility.

The electrophysiological changes generated by malocclusion secondary to prognatism have
been evaluated before and after maxillofacial corrective surgery in 14 patients aged be-
tween 18 and 36 years. The masseteric reflex and the silent period (SP) of the masseteric
muscles elicited by stimulation of the mental nerve were recorded. A correspondence be-
tween the neurophysiological and clinical findings was present in 12 of 14 patients. In par-
ticular concerning the latency of SP2. This study demonstrates that the masseteric silent
period may be used as diagnostic and prognostic support, before and after surgery for mal-
occlusion.
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Division
of otolaryngology,
head & neck surgery

DIRECTOR:
GIUSEPPE SPRIANO, MD

Prof. Giuseppe Spriano was born in Asti on January 25th 1953.

He received his degree in Medicine in 1978 at the University of Milan School of Medicine.
He became a specialist of Otolaryngology, Head & Neck Surgery in 1981 (University of Mi-
lan) and Oncology, in 1984 (University of Genoa).

From 1979-1984 he was Assistant professor and Associate professor, 1985-95 of the Depart-
ment of Otolaryngology-Head & Neck Surgery at Di Circolo Hospital Varese. Then from
1996-2002 he held the position of Chief of the Department of Otolaryngology-Head &
Neck Surgery at Di Circolo Hospital Varese. Since 2002 he has been Chief of the Department
of Otolaryngology-Head & Neck Surgery of the Regina Elena National Cancer Institute of
Rome.

He has been Professor of Otorhinolaryngology in the Schools of Specialization Otorhino-
laryngology, Radiology and Oncology at the Universities of Pavia, Pisa and Rome (La Sapien-
za University).

He is a member of the Italian Societies of Otorhinolaryngology, Head & Neck Surgery; Med-
ical Oncology; Maxillo-Odonto-Stomatology. He is Corresponding Member of the Ameri-
can Academy of Otolaryngology- Head and Neck Surgery, and Founding Member of
G.L.O.C.C.-Work Group for Head & Neck Oncology;

He is Member of GLPO (Group of Northern Italy Otolaryngology Chiefs); of the Board of
the Italian Society of Otorhinolaryngology, Head & Neck Surgery. He is the Italian Member
of the ‘5th International conference on head and neck cancer’, San Francisco (2000) and of
the European Union of Otolaryngologists (UEMS).

He is currently one of the Experts of the Italian Ministry of Health.

He is on the editorial boards of Head & Neck and Agora Otorinolaringoiatria.

He 1s author of 85 original papers published in international and national journals. He is re-
sponsible for the Research Project: Intraoperative radiotherapy (IORT), in mandibular steril-
ization in oral carcinoma; coordinator and member of the VOCE project, organized by the
National Group against Tumors.

He has personally performed more than 11.000 surgical procedures.

Medical Staff:

PAOLO RUSCITO - Assistant

RAUL PELLINI - Assistant

GIOVANNI CRISTALLI - Assistant

D1 PAOLO CONSULTANT - Foniatrician
PAOLO MARCHESI - Fellow

BARBARA PicHI - Fellow

MARZIA RUGGIERI - Fellow

URSULA MORESI - Logopedist
FRANCESCO BIANCO - Audiometrist

Activity 2003

Otolaryngological, head and neck oncological surgery is widely performed by the Division
staff (about 540 operations per year). Highly specialized surgical protocols and/or procedures
are performed and described below.

EXTENDED THYROID SURGERY.

The extent of thyroid surgery performed depends on the specific thyroid condition being
treated. The goal of the surgeon is to treat the condition to the best extent possible, while
maintaining the highest quality of life possible. Surgery should only be recommended if the
condition cannot be adequately treated medically, i.e. if cancer is found or suspected, if the air-
way 1s obstructed, or if the patient can not tolerate medication. Depending on the specific
condition, a surgeon may recommend removing only a portion or one lobe of the thyroid, or
wing of the butterfly-shaped gland (loboistmectomy, total thyroidectomy). If the thyroid is
cancerous, the surgeon may remove the entire gland as well as the lymph nodes close to the



thyroid gland (median compartment) or in the lateral neck (lateral neck dissection). When sur-
rounding lymph nodes are removed, the operation is called a modified radical neck dissection.
After the operation, this area of the neck is usually numb because the nerves to the skin in
this area are purposely severed in order to remove the diseased lymph nodes. More extensive
surgery may be associated with higher complication rates and may require extended resections
of the larynx, hypopharinx, trachea, esophagus, followed by their reconstruction by flaps.

MANDIBULAR RECONSTRUCTION

After tumor-related mandibular resection, the question arises as to what procedure (transplant
type, time of reconstruction and implantation) will most reliably restore masticatory function
depending on the patient’s individual situation. By clinical and radiological analysis of our pa-
tient population, our aim was to establish the indications for these transplants and to compare
the complications of endosseal dental implants. According to our results, the iliac crest trans-
plant enabled optimal reconstruction of areas equivalent to half a mandible, but it is disadvan-
tageous due to the limited length of the vessel pedicle and considerably voluminous skin-fat
component. If there are combined bone and oral mucosa defects, the osteocutaneous fibula
transplant offers not only an implantable bone but also a thin skin component for intraoral
coverage; a vessel pedicle of up to 15 cm can be exposed during distal flap raising. These re-
sults show that restoration of masticatory function after tumour-related mandibular resection
is one of the most difficult tasks in maxillofacial surgery.

IORT IN HEAD AND NECK CARCINOMA

Three pilot studies examining the value of IORT in advanced head and neck carcinoma as an-
ticipated boost, as boost in irradiated recurrent tumors and in tumors slightly infiltrating the
mandible or close to it, are ongoing.

Minimally invasive video assisted (MIVA) thyroidectomy.

This pilot study analyzes the use of MIVA in the surgical treatment of small thyroid nodules,
avoiding open-surgery. Preliminary results seem to evidence better cosmetic results, less post-
operative pain and shorter hospitalization, compared to conventional surgery.

Publications 2003

SPRIANO G., RusciTto P, MORELLO R.., PELLINI R.
Tumori del cavo orale dell’orofaringe: nuove tecniche ricostruttive della mandibola.
Tiumori, suppl. 2(4): S57-S60, 2003 LE0.267
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Division

of intensive care, pain

therapy

and palliative care

DIRECTOR:
EDOARDO ARCURI, MD

=

——

Edoardo Arcuri received his degree in Medicine in 1967 and the Anaesthesia and Inten-
sive Care Specialization degree in 1970 from the University of Turin, Italy. He worked as
an anesthetist at Regina Elena Cancer Institute from 1971 to 1974 and at the General
Hospital of Marino (Rome) from 1975 to 1990. He has been Director of the Department
of Intensive Care, Pain Therapy and Palliative Care at Regina Elena Cancer Institute of
Rome, since 1991. Since 1994 he has taught Pain Therapy at II Specialization School in
Oncology of La Sapienza University, Rome. Since 1999 he has been Director of the Train-
ing School in Palliative Care for Central Italy. From 2004 he has been teaching Pain Ther-
apy at the Specialization School for Anesthesia and Intensive Care at Campus Biomedico
University, Rome. He has been a member of the Pain Therapy Committee (CUF) of the
Ministry of Health, and his interest lies in the modification of the Italian law regarding the
use of opioid drugs in pain therapy. Moreover he has been involved in many professional
committees for the elaboration of clinical guidelines in Chronic Pain Therapy. He was
chief of two research projects sponsored by the Italian Ministry of Health, in 1992 and
2002, and by CNR, in 1997 and 1998.

Staff:

M. ANTONINI - M.D.
A.CALAMARO - M.D.
ECENTULIO - M.D.
ECiocca - M.D.

L. D1 EMIDIO - M.D.
G.Fusco - M.D.

L. LAURENZI - M.D.

S. NATOLI - M.D.

L. PELAGALLI - M.D.
W.TIRELLI - Senior Fellow
P. GINOBBI - Senior Fellow
A.KApPLLANI - Fellow
A.TENORE - Psychologist
R. MILANA - Secretary

Activities 2003

The work of the Department of Intensive Care, Pain Therapy and Palliative Care is cen-
tered on three major issues:

Intensive Care of Neoplastic Patient

Recently the Department has been involved in the identification of biological risk factors
as a consequence of antineoplastic therapy. In recent years, we have set up ethico-clinical
guidelines, regarding the admission of neoplastic patients to the Intensive Care Unit
(ICU), with particular attention for those defined not-admissible, due to advanced disease.
An agreement with the Sacro Cuore Hospice has been instituted for the admission of pa-
tients out of therapy. This agreement is also extended to an area of research in pain thera-
py and psychosocial problems.

b) Oncologic Pain Therapy

Over the last few years we have elaborated a hypothesis regarding the possible interference
of tumors in the efficacy of opioid treatment, based on the observation of thousands of pa-
tients treated in the Pain Therapy Unit. This eftect is due to the presence of specific re-
ceptors on neoplastic cells: the binding of opioid drugs to these receptors may decrease
their analgesic activity. This pseudotolerance characterizes many situations of poor opioid
responsiveness in the oncologic patient treated with these drugs. We also demonstrated that
one of the functional effects of this particular ‘trapping’ of opiates by the tumor is the re-
lease of nitric oxide (NO) [Fimiani C, Arcuri E, et al.] Mu3 opiate receptor expression in
lung and lung carcinoma, ligand binding and coupling to nitric oxide release. [Cancer Lett.
1999 Nov 1; 146(1):45-51]. This highly diffuseable gas plays an important role in the de-
velopment of poor opioid responsiveness condition (opioid tolerance, hyperalgesia and



neuropathic pain). This hypothesis has been verified on experimental models in vivo, in
collaboration with the Regina Elena Cancer Institute Experimental Research Center [Ar-
curi E, et al. Preliminary in vivo experimental evidence on intratumoral morphine uptake.
Possible clinical implications in cancer pain and opioid responsiveness. ] Pain Symptom
Manage. 2002 Jul;24(1):1-3]. Recent clinical data show that the development of pseudo-
tolerance depends on the type of opioid drug used for analgesic therapy: morphine, more
than other opioid drugs, seems to be involved in this mechanism.

These data suggest complex interference between opioid drugs and tumors and could inspire
new analgesic strategies. Therefore, based on this research we have included, in our pain ther-
apy protocols, diagnostic and therapeutic items to identify and treat the difficult situations of
poor opioid responsiveness or pain due to paradoxical response to opioid drugs.

¢) Palliative Care

The agreement with the Regina Elena Cancer Institute and the Sacro Cuore Hospice looked
into a new model of residential Hospices, very different from the current one (residence ex-
clusively reserved for terminal patients). Now, in the Sacro Cuore Hospice a restricted num-
ber of beds is reserved for patients in need of supportive care and pain therapy and able to re-
ceive assistance during a few hours (Day Hospice) or, for a longer period, to resolve the pro-
longed side effects due to antineoplastic treatment (Restorative Care). A research project of
the Ministry of Health is evaluating the clinical-psychosocial and economic impact of this
new kind of assistance on the quality of life of patients and their families.

Publications 2003
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Sympathetic blocks and disease progression moditying pain mechanisms.
Reg Anesth Pain Med. 28(6):586-7; Nov-Dec 2003.
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Celiac plexus block for pancreatic cancer pain: factors influencing pain, symptoms and
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Pulmonary
physiopathology unit

DIRECTOR:
VINCENZO CILENTI, MD

Vincenzo Cilenti, graduated in Medicine and surgery (1970) suma cum laude at La
Sapienza University, Rome, and specialized in Anesthesiology and Intensive care at the
University of Siena, 1974 then in Phthisiology and diseases of the respiratory apparatus at
the University of Rome 1981. He was an associate researcher with the Regina Elena IR -
CCS, and then became Assistant (1973) and later Aid (1981) in the Anesthesia and Inten-
sive care Service, carrying out his work nearly exclusively in the Intensive care Center.
From 1990 he has been the Director responsible for the Autonomous Physiopathology
Respiratory Service for the Regina Elena Institute (2000) latter called the Struttura Sem-
plice Dipartimentale (S.S.D.). Over the years he has published works on anesthesia, inten-
sive therapy, parenteral nutrition and pain and pneumonolgy therapy. For some years he
has dedicated himself to the prevention and treatment of smoking addiction and smoke re-
lated lung disease. He is a member of Scientific Associations and regional and national
work groups also for drawing up guide lines. He is Vice President of the Ethical Commit-
tee ASP Lazio for oncologic screening. Since 2001 he has been a Contract Professor in
Pharmacology and Diseases of the Respiratory apparatus for the Graduate Course in
Nursing Science at La Sapenza University, Rome.

Staff:

DR. MARIA PAPALE - M.D.

DRr. GIORGIO PIPERNO - M.D.

MRS. MARINA BONACCORSI - physiotherapist
MRS. ILARIA LA VALLE - physiotherapist

Clinical-Scientific Activity Of The Service 2003

The Physiopathology Respiratory Service has forwarded its traditional mission addressing
and programming its research activity through useful objectives aimed at the prevention,
diagnosis, cure and rehabilitation of pulmonary diseases. The directives have been; the pri-
mary and secondary prevention in the field of pneumology through education (above all
concerning addiction to smoking) and participation and programming of screening, clin-
ical-functional diagnostics, respiratory therapy and rehabilitation for both inpatients and
outpatients, participation in research programs and internal and external work groups of
the Institute, participation and organization of courses, conferences and congresses both for
reports as well as professional updating. During 2003 11,533 services (visits, consultations,
instrumental tests and FKT) have been conducted on behalf of the directors of the Insti-
tute. Cooperation with the Department of Surgery, above all Thoracic and Abdominal
Surgery for a more accurate identification of surgical risks, has been particularly intense.
The preoperative evaluation of patients due to undergo major surgery has been the main
focus of a monothematic seminary (Nov. 2003) entitled ‘Principles of evaluation of surgi-
cal risks’ carried out by the Institute in cooperation with the Department of Cardiology
and Anesthesiology (Department of Critical Areas).

There have been a total of 6,804 services (visits, instrumental tests) conducted for outpa-
tients. These are referred to the Territorial Service for pathologies of pulmonary oncology
and others, they are directed to the Center for the treatment of smoke related diseases (Re-
ferral Center for the Observation of Smoke, Alcohol and Addiction of the 1.S.S) or are in
need of respiratory rehabilitation.

Respiratory rehabilitation is offered to inpatients and outpatients, most of the latter have
already undergone pulmonary resection for tumors with the objective of improving their
quality of life and also to improve our knowledge, in a scientific context, of an area of res-
piratory rehabilitation, which requires further study. In 2003 626 patients were treated, the
equivalent to 2,931 services.

One hundred and eighty nine individuals sought the help of the Center for the treatment
of smoking. For the past two years cooperation with the Department of Psychology of the
IRE with the aim of evaluating the validity of integrated pharmacologic treatment (sub-



stituted with nicotine or with Bupropion) and behavioral treatment of addiction to smok-
ing, has been fruitful. The preliminary results of this cooperation were presented verbally
at the Eighth National Congress of SIPO (Societa Italiana di Psicologia Oncologica, Oct
2003) entitled: ‘Integrated Strategy to terminate addiction to smoking’.

As regards the efforts to prevent smoking, the focus has been aimed at educational and di-
dactic intervention for young people in schools. In particular, the Service has represented
Italy (along with the Service for Integrated Epidemiology and the Information System of
IRE) in coordinating the European Project “Don't start, quit & win” for the second year
in a row. Ten countries participated in the project financed by the European Commission
(ENYPAT- European Network Young People Against Tobacco) and the idea had the ob-
jective of inducing young smokers between 14 and 21 to stop smoking as well as rein-
forcing the determination of nonsmokers to remain such. The service has elaborated di-
dactic materials, organized educational meetings with teenagers and teachers in high
schools, concerning smoking related problems. At the end of the didactic-educational
phase a competition to quit smoking for a month was carried out for young smokers from
high schools participating in the Lazio Region, and a prize was offered to the participants.
The data obtained from the questionnaires handed out to the participants included ques-
tions concerning the various aspects of smoking addiction in young people, the results of
the questionnaires were subsequently statistically elaborated and will be published.

The Service participated in the work group of the AIPO-ANCO (Associazioni Nadion-
ali degli Pneumologi e dei Cardiologi) to gather data on the incidence of smoking
amongst young people in the Lazio Region, the preliminary results of which have already
been published (see below). The group has also promoted the project ‘Hospital free of
smoke’ and organized related meetings such as the Breakfast-meeting (October 2003) on
‘Passive smoking and sateguarding the health of workers’” on behalf of the Institute.

The Service of Respiratory Physiopathology also participates in the Project headed by the
Department of Radiology and Imaging Diagnostics for the IRE which intends to validate
the methods of screening for pulmonary tumors in asymptomatic smokers by low dose spi-
ral CT.The first results of this study were presented at the Ninth International Conference
on screening of pulmonary tumors (Miami, October 2003): ‘Screening for lung cancer
with low dose spiral CT in asymptomatic smokers: preliminary data’.

Another interesting cooperation was carried out with the Department of Radiotherapy in
an observational study on the correlation between the two-dimensional measurement of
the quantity of lung comprised in the field of therapy and the volume of irradiated lung
in the complementary radiotherapy of operable mammary carcinoma. The functional eval-
uation of the respiratory apparatus of the patients, before the beginning of treatment and
during the subsequent follow-up at a year and a half, is aimed at evaluating the incidence,
with relative methodical radiotherapy, of the possible post-actinic pulmonary lesions.

The Service has taken part in a national multicenter study, coordinated by AIPO, on the
correct use of inhalers in pneumological clinical practice, the preliminary results of which
were presented at the XXXVII National AIPO Congress (October 2003) entitled: “Prog-
etto Geina: uso degli inalatori pressurizzati convenzionali nella pratica clinica degli anni
2000’ and two articles have been published in specialized journals.

Publications 2003

V. CILENTI

“Il tabagismo e il medico di famiglia. La nocivita del fumo di tabacco”.
Il Policlinico, volume 109, num.11, pg.549-558, Nov. 2002 (edited in 2003).

A.S. MELANI, M. PIRRELLIL V. CILENTI ET AL.
“GENEBU Project Equipment and drugs used for home nebulizer therapy in Italy”
Monaldi Arch. Chest Dis, 57: 5-6, 231-236, 2002 (edited in 2003)
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AIPO AND ANMCO STUDY
“Rilevamento sull’incidenza del tabagismo nei giovani della Regione Lazio”

Rassegna di Patologia dell’ Apparato Respiratorio, vol. 18, num.5, pag.442, October 2003

C. CINTI, V. MARIANO, V. CAPPIELLO, V. CILENTI ET AL.

“Survey on the modalites of use of aerolizer: preliminary results of a multicenter study in
Italy. GEINA Project”.

Rassegna di Patologia dell’ Apparato Respiratorio, vol. 18, n.5, pag.352-357, October 2003.



Division  Doctor Aloe graduated in medicine and surgery in 1966 from the University of Siena. In 1968
of anesthesiology he specialized in Anesthesiology at the University of Siena and in 1972 he obtained a second
DIRECTOR. specialization in Intensive Care at the University of Verona. In December 1966 he became a
Luici Atoe, MD  Medical Intern in Anesthesiology and Pain Therapy at the Regina Elena Institute, Rome. In
1967 he was granted a scholarship on Cellular Biochemical Modifications in Hypothermic
Perfusion from the Ministry of Health.
He became an assistant in Anesthesiology and Intensive Care for Pain Therapy at the Regina
Elena Institute, Rome, in 1969. He was an Assistant Intern in Anesthesiology, Intensive Care
and Pain Therapy at the Regina Elena Institute, Rome from June 1974 to May 1975.
In May 1975 he became a full time assistant at the above mentioned Institute. In 1985 he
was responsible for a project “Terapia Antalgica ed aspetti logistico organizzativi nell’am-
bito del progetto finalizzato del Ministero della Sanita: Assistenza al malato terminale” of

the Regina Elena Institute. In December 1988 he was responsible for the Anesthesiology
sector of the Intraoperative Radiotherapy Research Protocol (IORT). Since June 1991 he
has been Director of Anesthesiology and the Operating Room of the IRE. From March
2001 he has been the Director of the Department of Critical Areas of the Oncology Group
of the Regina Elena, Rome. Doctor Luigi Aloe is the author of various publications and
has participated in numerous national and international congresses both as a spokesman as
well as for professional retraining.

He has focused his professional and scientific interests on the problems of anesthesia in onco-
logical surgery and during his career has developed detailed studies on acute and chronic pain
therapy in neoplastic patients.

Anesthesiology Staff:

DR. ESTER FORASTIERE

DR. PIERA D1 ANGELO

DR. M. MADDALENA GIOVANNETTI
DR. FRANCESCA PRINCIPI

DRr. M.CARLA SOFRA

DR. PAOLO MORICCA

DR. FILIPPO GIANSANTE

DRr. MArRCO Fiocca

DR. MICHELA MARITTI

DR. SABRINA CRECCO

DR. LORETTA TESSITORE

DRr. CLAUDIA FRIGERI

DR. LUANA FABRIZI

DR. CRISTINA DANTIMI

DR. SALVATORE SALERNO - Responsible Dept. Day Surgery

2003 Activity

The main activity of the Department of Anesthesiology is carried out in the operating room,
daily guaranteeing adequate assistance in anesthesiology to all those patients, undergoing dif-
ferent kinds of surgery.

An always greater complexity of oncologic pathologies and increasingly more aggressive and
destructive surgery require constant and qualified research for anesthesia protocols and thera-
peutic strategies aimed at assuring minimal risk for the patient.

The treatment protocols are constantly up-dated in accordance with the most recent findings
in the pharmacological and technological fields and have accorded notable impetus in all the
surgical activities at the IRE.

In fact, in 2003 there have been 4,961 routine and major surgeries (23 liver transplants), with
an increase of almost 13% compared to 2002.

Furthermore, the Department of Anesthesiology has greatly contributed to the development
of pre-hospitalization, begun in 2002 in an experimental manner, and in 2003, carried out 980
examinations on patients from other surgical services of the Institute.
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In 2003 we evaluated the hemodynamic effects of two different concentrations of local anes-
thetics (Robivocaine) in peridural anesthesia for elderly patient with the aim of preventing the
hemodynamic effects of the drug, such as hypertension and brachycardia.

Moreover, the PV.C changes during major hepatic resections have been evaluated taking into
consideration the importance of maintaining a low PV.C. in this sector of surgery in order to
prevent significant blood loss.

Our previous work on the use of N2O in neuro-anesthesia has allowed us to standardize a
anesthesia technique, TTVA (Total Intravenous Anesthesia), in this delicate sector. This technique
allows the production of an adequate anesthesia level for surgical requirements, guaranteeing a
rapid reversion of the effects and the possibility of minimizing any hemodynamic and postop-
erative repercussions attributed to inhaled anesthetics.

This technique has also allowed the optimization and programming of an adequate postoper-
ative analgesia.

The study of the rheologic problems of reconstructive therapy with tumor flaps of the cer-
vical-facial area, started in 2002, has led to the creation of a protocol of anesthesia which
includes not only an adequate preparation of the patient in the preoperative phase but al-
so a standardization for behavior in anesthesiology as well as strict postoperative control.
The final aim being the prevention of complications or adverse situations which could ir-
reparably impair the life of the flap.

A protocol was drawn up, in cooperation with the Department of O.R.L and Plastic Surgery
in patients undergoing highly destructive surgery with reconstruction of microvascular flaps,
using pre-deposited blood of the patients, which permits the optimization of anesthesiology
treatment and limited the possible and feared complications of this delicate sector of surgery.
The application of this protocol includes the autologous transfusion via reinfusion of ones own
blood, as well as an adequate hemo-dilution and a thrombo-embolic prophylaxis.

In terms of survival, increasingly frequent radiotherapy treatment of prostate tumors has proven
as effective as surgery. However, this causes severe bladder and rectal complications as a conse-
quence of the inflammation of the mucosa.

With this in mind, we begun a study aimed at proving the efficacy of COX-2 inhibitors in re-
ducing such side effects, compared to conventional treatment with corticosteroids, in cooper-
ation with the Department of Radiotherapy.

Resuming the administration of TNF with the aid of adequate monitoring systems in hyper-
termic antiblastic perfusion, has stimulated the study and the control of hemodynamic,
oxyphoretic and metabolic modifications during treatment.

This has allowed the prevention of all the possible complications and harmful effects following
treatment, via adequate anesthesiology and focused therapeutic strategies.

As for the control of postoperative pain, the eftort of the entire staff of the Department of Anes-
thesiology in the research of new and personalized protocols of treatment which take the nu-
merous variables that characterize post operative pain into account, is still ongoing.

Hopetully within the near future, the project “Hospital without Pain” launched by the Min-
istry of Health will be created, which would significantly contribute to elevating the level of
the quality of cure in our Institute.

Publications 2003

Intratecal levobupivacaina for endoscopic urolological surgery.
MARANDOLA M., ERRIQUEZ A., FERRENTI L, FAzIO R., DI ANGELO P.

Delogu G. Glasgow - Euroanesthesia 2003 May 31-June 3, 2003



Cardiology Unit Doctor Italo Sacchi was born in Rome, 19/5/1951. He graduated from La Sapienza Uni-
Diecror:  Versity, Rome suma cum Laude in Medicine and Surgery. From the fourth year of the

ItaLo SaccH, MD  course he interned at Dr. Luigi Condorelli’s school, under the direction of Professors
Turchetti, Sangiorgi, Sciacca, Testoni, Corsi and Diagianti. He specialized summa cum
laude in Diseases of the Cardiovascular System in 1980 at La Sapienza University, Rome
and in 1986 he obtained a second specialization in Sports Medicine summa cum laude. He
has worked in the Department of Cardiology of the Regina Elena Institute I[FO, Rome
since February 1983, first as an assistant in cardiology and from the 1* July, 1990 as a full
time assistant. In 1989 he was appointed Director of Cardiology, and in May 2001 Direc-
tor of the IFO Oncology Department of Regina Elena as well as the Dermatology De-

partment San Galicano.

His scientific focus has been on instrumental non-invasive applied diagnostics, the study,
prevention and cure of cardiac ischemia, cardiac imbalance, artery hypertension, clinical ar-
rhythmology and cardiotoxicity from antitumor drugs.

Directors of Cardiology:
DR. ARMANDO CARPINO

DRr. FABIO MARAMAO

DR. NicoLA MORACE

DR. GIUSEPPE TOGLIA

2003 Activity

As in previous years, the Department of Cardiology of IFO has significantly contributed
to the current and institutional research of the Institute taking charge of instrumental clin-
ical assistance and consultations for all the oncology patients of the Regina Elena Institute
and the dermopathic patients of the San Galicano Institute.

Apart from general cardiac evaluations of oncology patients, undergoing surgery in order
to define individual cardiac risk to prevent and control possible complications, the main
objective of the Department is the prevention, early diagnosis and cure of the cardiotoxic
effects of antitumor drugs, in particular derivatives of anthracyclines, as well as the harm
caused by subsequent oncologic radiotherapy.

Current oncologic therapy makes use of new chemotherapeutics, both alone or in associ-
ation, for primary and/or adjuvant neoplastic pathology (surgery, and marrow transplants),
as well as the metastatic phase of solid and hematologic tumors.

A five-year prognosis, often positive in numerous clinical cases (80% average), can lead to
the risk of chronic cardiotoxicity due to chemotherapy and the development of car-
diomyopathy with a less positive prognosis than the same neoplasia months or years later
(50% mortality in 5 years).

Besides anthracyclines, the drugs responsible are Cyclophosphamide in high doses, the mon-
oclonal antibody Trastuzumab and the Taxines, often used in temporal or sequential associa-
tion with each other, which increase the cumulative toxicity compared to each drug on its
own. For example, Trastuzumab used alone can have a 7% cardiotoxicity, but when combined
with anthracyclines, it can lead to a 28% risk. Furthermore, a high percentage (21%) of sig-
nificant cardio- toxicity can occur with the combination of Doxorubicine and Paclitaxel.
Moreover, radiotherapy associated with chemotherapy can further increase the risk.
Keeping the anamnestic risk factors in mind (age, sex, diabetes, left ventricular hypertro-
phy etc.) at the beginning of chemotherapy, there are no clinical indications which accu-
rately predict the current individual risk of cardiomyopathy. Therefore, prospective moni-
toring remains the only means of identifying early signs of the development of heart dif-
ficulties in the preventive phase.This is due to the fact that the preventative strategies used
by oncologists to modulate the schemes and doses or the administration times of
chemotherapy drugs, do not always lead to a reduction of this risk.

From both the clinical, as well as the enzyopathogenic point of view (calcium overload,
toxicity from free radicals, inhibition of the respiratory system, peroxidation of the lipid
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membrane, iron chelation and changes in cellular apoptosis), cardiotoxicity is still a little
known phenomenon. This might be due to the phenomenon’s characteristics which, var-
ied in their manifestations and in their prognostic implications, are often treated in a late
phase when already evident, even obvious, highly symptomatic and often irreversible.

A complete evaluation of cardiotoxicity will only be possible when some essential points
have been clarified, such as: the definition of screening tests able to identify subjects at risk;
the modalities of development of functional myocardial depression from antiblastics; the
diagnostic means to intervene in a pre-clinical phase, when cardiac dysfunction in an ini-
tial asymptomatic phase, has not yet manifested (sub clinical cardio- toxicity); the drugs
used to prevent, interrupt, contain, and reverse the functional cardiac alterations caused by
antitumor therapies, and finally, the underlying pathogenic and cellular mechanisms of fair-
ly late or severe developments of cardiotoxicity.

From 2002, an outpatient clinic has been operating in our Institute, aimed at cardio-pro-
tection from cardiotoxicity caused by antiblastic drugs, identifying pre-clinical manifesta-
tions and setting up monitoring procedures in cooperation with the oncologists of the on-
cology patients with associated cardiovascular pathologies. Thus, defining the possible
compatible therapeutic strategies which foresee variations in dosage, type and mode of ad-
ministration of chemotherapeutic drugs, as well as fast cardiovascular and chemo protec-
tive therapies.

This form of activity employs cardiac diagnostics using imaging via color Doppler
echocardiography both at rest or under forced stress, which has become the universally
used method of monitoring the left ventricular systolic function (FE%), and, as an alter-
native and/or in particular cases, through perfusional myocardial tomoschintigraphy.
Based on the now obsolete consensus guidelines of 1992 the absolute value of EF greater
than 50% and/or a reduction of no more than 15% compared to the initial value, suggest
the exclusion of cardio-toxicity and the continual use of chemotherapy, if necessary.
However, numerous follow-up studies carried out during the past decade show a lack of ac-
curacy, poor sensitivity and specificity of EF in predicting early sub-clinical cardio-toxicity.
This has lead to the need for new, non-invasive, more accurate diagnostic methods, specif-
ic for cardiac illnesses and the consequent ventricular dysfunction. This explains why cur-
rent clinical studies are focused on researching new functional and biochemical markers.
In the first case, the early ventricular myofibril dysfunction, above all in its capacity of di-
astolic release, more than in its systolic contraction, has already been under analysis for
some time, using echocardiography with Doppler analysis. However, ultrasonic tissue
Doppler, along with conventional eco-Doppler parameters are mainly being used as a
more sensitive and early means of studying the altered anatomic-functional properties of
the myocardium caused by chemotherapeutics.

As for the biochemical markers, toponine (TnT and Tnl) and the natriuretic cardiac
hormones (BNP and NT pro-BNP) are being proposed as specific markers of left ven-
tricular dysfunction in a sub-clinical phase as they are visible long before the patholog-
ic reduction of EE

The results obtained from recent studies and their use in yearly follow-ups, have shown a
more sensitive and accurate variation trend in the parameters of tissue Doppler of the di-
astolic function and in the pro-BNP, at the end of the administration of the chemothera-
peutic cycle, when compared to the conventional eco-Doppler parameters.

Furthermore, by the end of the therapy, the values of tissue Doppler and of pro-BNP in
patients who develop class II or III NYHA (from 5% to 10% according to the type of
chemotherapy) cardiomyopathy, within the first year follow-up, had undergone a profound
change before the appearance of the illness, when the conventional indexes and above all
those of the EF were within the norm.

In the interval between the appearance of the early signs of sub- clinical cardio-toxicity
and cardio-myopathy, the major advantage will be the possibility of promptly changing the
schemes of administration of the chemotherapeutics and of introducing cardio-protective
drugs (ace-inhibitors, alfa-betablockers, etc.) able to modity the progression of cardio-my-



opathy and of its negative prognosis, mainly in those individuals who have a long life ex-

pectation with good quality of life. Therefore, this major sensitivity and specificity of the

diastolic dysfunction, further validated by current studies and measured with the tissue

Doppler technique, and of BNP dosage, such as accurate sub-clinical markers of cardio-

toxicity, will not lead to an updating of the current guide lines on the toxic etfects of

chemotherapeutics on the heart.

As stated above, our Service is already oriented toward this new and more secure type of

procedure and of monitoring cardio- toxicity, and the preliminary results of this particular

activity seem to be in agreement with the above mentioned studies.

Accordingly the research of the various clinical institutional protocols, is carried out in co-

operation with the Oncology Departments of the Regina Elena Institute, as specified below.

Besides the general preoperative cardiac evaluation, the other clinical activities of the Ser-

vice include; cardiology support in intrahospital emergencies, in intraoperative cardiac

complications or during the course of other diagnostic and/or therapeutic procedures, in
post surgery cardiology assistance in the various departments as well as in intensive care.

In 2003 our cardiology service carried out almost 27,000 visits of which more than 30%

were dedicated to outpatients.

The service is involved, along with all its components, in the following study protocols, as-

suring an ECG and echocardiogram during the cardiologic visit, before and during an-

tiblastic treatment and in follow-up, as well as further stringent tests aimed at obtaining the
sub-clinical signs of cardio toxicity and preventing the onset of cardiac disorders:

* With Medical Oncology A on the verification of cardio-toxicity, recently recognized
and comparable to that of the anthracycline Trastuzumab (Hera trial, Hercepitin with or
without other chemotherapeutics), on the efficacy and toxicity of progressive doses of
Epirubicin + Docetaxel and anthracyclines Lipsomial + Gemcitabine, through echocar-
iographic monitoring, for metastatic mammary carcinoma.

* With Medical Oncology B, on the evaluation of cardiotoxicity due to anthracyclines and
liposomial anthracyclines, through angiocardioscintigraphy monitoring (evaluation of
the proto-diastolic release) and monitoring of the new biochemical serum markers (Tro-
ponine T, NT-proBNP, Myoglobine) in histologically and/or cytologically confirmed
malign neoplasias, and of the Celix protocol through ecocadiogram and/or angiocar-
dioscintigraphy, for metastatic mammary carcinoma.

* With Medical Oncology C, on the tolerability of the association between Paclitaxel +
Epirubicin for metastatic mammary carcinoma through the uptake of the echocardiog-
raphy indexes of the diastolic dysfunction and the release of Troponine T and Sieric
Myoglobine after every cycle of chemotherapy.

* With the department of hematology on the evaluation and the eligibility of the patients
with malign hemopathies who must undergo strict schemes of intensive and particular-
ly aggressive poly-chemotherapy, including those candidated for autologous transplant of
staminal cells through medical study and echocardiography monitoring.

129



130

Laboratory A
of experimental
chemotherapy

DIRECTOR:
GABRIELLA Zurl, PHD

Gabriella Zupi received the degree in Biological Science in 1968 from La Sapienza Uni-
versity of Rome. In 1970 she was visiting Scientist at the Laboratory of Molecular Biolo-
gy, University of Alabama, Birmingham, USA. From 1978-87 she was Biology Director,
Regina Elena Cancer Institute of Rome, Italy. She has been Director of Lab of Experi-
mental Preclinical Chemotherapy at Regina Elena Cancer Institute of Rome, Italy since
1988. Dr. Zupi’s research interests are devoted to study the involvement of some oncogenes
in tumor progression and in response to chemotherapy of solid tumors.

Staff:

DR. GABRIELLA ZUPI - Director

Dr. CARLO LEONETTI - Assistant

DRr. DONATELLA DEL BUFALO - Assistant
DR. ANNAMARIA BIROCCIO - Assistant
DR. FRANCESCA DI MODUGNO - Assistant
ANTONIO CANDILORO - Technician
CARMEN D’ANGELO - Technician

DR. BARBARA BENASSI - Fellow

DR. CHIARA GABELLINI - Fellow FIRC
DR.ANGELA R1zzO - Fellow

DRr. LupovicA CIUFFREDA - Fellow

DR. SIMONA GIORGINI - Fellow

DR. DANIELA TRISCIUOGLIO - Fellow FIRC
DR.ADELE PETRICCA - Fellow

FABRI1ZIO BONAVENTURA - Technician
RAFFAELE DOCIMO - Technician

MARCO SCARSELLA - Technician
ROBERTA BONIFAZI - Student

VALERIA SPINOLA - Student

The work of our Lab is centered on three major issues.

1 MOLECULAR MECHANISMS INVOLVED IN BCL-2-INDUCED ANGIOGENESIS

Over the last few years we have focused our attention on the role of bcl-2 on angiogene-
sis at cellular and molecular levels. We demonstrated that bcl-2 overexpression in human
breast carcinoma and melanoma cells synergizes with hypoxia to increase angiogenesis
through upregulation of vascular endothelial growth factor (VEGF). We also found that bcl-
2 overexpression in cancer cells exposed to hypoxia modulates the urokinase plasminogen
activator receptor (uPAR) expression through Sp1 transcription factor, and that the extra-
cellular regulated kinase (Erk) pathway plays a role in Sp1 transcriptional activity. In partic-
ular, an increase in uPAR protein and mRINA expression, was found in melanoma bcl-2
transfectants grown under hypoxia when compared to control cells, and a decrease of uP-
AR protein expression was induced by treatment of cells with specific bcl-2 antisense
oligonucleotides. Upregulation of uPAR expression was accompanied by increased Sp1
protein expression, stability, serine-phosphorylation and DNA binding activity. Treatment of
cells with Mitramycin A, an inhibitor of Sp1 activity, confirmed the role of Sp1 transcrip-
tional activity in uPAR induction by bcl-2.The contribution of the Erk pathway in Sp1 in-
creased transcriptional activity was demonstrated by the use of chemical inhibition. In fact,
Erk kinase activation was induced in bcl-2 overexpressing cells exposed to hypoxia, and the
Erk kinase inhibitor UO126 was able to down regulate Sp1 phosphorylation and DNA
binding activity. Using a human breast carcinoma line, we obtained data supporting our
findings with melanoma cells, and identified a link between the induction of Sp1 and uP-
AR expression as a common bcl-2-controlled phenomenon in human tumors. In conclu-
sions, our results strongly indicate that upregulation of uPAR expression by bcl-2 in hy-
poxia is modulated by Sp1 DNA binding activity through the Erk signaling pathway.

We also demonstrated that the bcl-2/bcl-xL bispecific antisense oligonucleotide 4625 inhibits
bcl-2 expression and angiogenesis in bcl-2 overexpressing clones derived from a human



melanoma cell line. The antiangiogenic effect was determined in in vifro and in vivo angio-
genesis assays. In particular, a reduction of hypoxia-induced-VEGF secretion was observed at-
ter 4625 treatment, and the conditioned medium (CM) of bcl-2 overexpressing clones treat-
ed with 4625 and exposed to hypoxic conditions resulted in a decrease in endothelial cell pro-
liferation when compared to CM of untreated control cells. In addition, we found that CM
of 4625 antisense-treated bcl-2 transfectants inhibited in vivo vessel formation in matrigel plugs
implanted subcutaneously in C57/Bl6 mice. Our findings confirm that bcl-2 plays a crucial
role in melanoma angiogenesis and demonstrate that downregulation of bcl-2 by antisense
treatment has the potential to inhibit angiogenesis independent of its effect on cell survival.
The use of 4625 in cancer therapy is suggested as an approach to simultaneously facilitate tu-
mor cell apoptosis and inhibit tumor angiogenesis.

Finally, we assessed whether Lonidamine (LND) interferes with some steps in angiogene-
sis progression. We reported that LND inhibited angiogenic-related endothelial cell func-
tion in a dose-dependent manner. In particular, LND decreased proliferation, migration,
invasion, morphogenesis on matrigel and secretion of matrix metalloproteinase-2 and -9
of different endothelial cell lines. Vessel formation in a matrigel plug was also reduced by
LND. The viability, migration, invasion and matrix metalloproteinases production of dif-
ferent tumor cell lines was not affected by low doses of LND, while the concentration of
LND that corresponds to the dose used in clinical management of tumors, triggered apop-
tosis both in endothelial and tumor cells. Together, these data demonstrate that LND is a
compound that interferes with endothelial cell functions, both at low and high doses. Thus,
the effect of LND on endothelial cell function, previously undescribed, may be a signifi-
cant contributor to the antitumor effect of LND observed for clinical management of sol-
id tumors.

2 COMBINATION TARGETED THERAPY FOR HUMAN SOLID TUMORS

Metastatic cutaneous melanoma is refractory to conventional therapy and current thera-
pies are unable to significantly modify the prognosis of metastatic disease. Given then that,
in the last decade the incidence of this malignancy has risen at a rate equal or exceeding
the majority of all other human solid tumors, the development of new therapeutic strate-
gies with preventive/therapeutic use is imperative. As increasingly evident, therapies based
on the combination of conventional cytotoxic agents and targeted agents able to impair
different molecular pathways that regulate tumor cell survival may be particularly advan-
tageous. In this context, we are studying the ability of antisense oligodeoxynucletides com-
plementary to oncogene-encoded mRNAs to reduce the activity of the targeted gene
products and to increase the efficacy of chemotherapy.

In particular, we chose to target c-myc and bcl-2 oncogene that are involved in tumor cell
growth, apoptotic signaling as well as cancer cell invasiveness and metastatization. C-myc
overexpression is an independent negative prognostic marker for both primary and
metastatic melanoma. We have demonstrated that the combination of cisplatin with c-myc
antisense oligonucleotides, increases the cytotoxic activity of cisplatin by preventing cells
from progressing through the cell cycle. Furthermore, in melanoma xenografts this treat-
ment schedule resulted in a significant reduction in tumor mass and increased survival
rates. In addition, we have demonstrated that c-myc antisense oligonucleotides are able to
overcome cisplatin resistance in a human melanoma cell line intrinsically resistant to this
compound. Finally, we have demonstrated that the biological activity and therapeutic effi-
cacy of c-myc antisense therapy may be improved when these agents are administered in
lipid-based delivery systems.

Bcl-2 expression in melanoma patients with regional lymphnode metastasis is also associ-
ated with a significantly short survival rate. Experimental and clinical data have demon-
strated the efficacy of bcl-2 antisense in combination with dacarbazine and this treatment
is now in Phase 3 clinical trials. Based on this evidence, in the attempt to further improve
the response of human melanoma to the treatment, we have combined c-myc and bcl-2
antisense oligonucleotides with cisplatin. Our results demonstrate that the treatment of
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melanoma overexpressing c-myc and bcl-2 protein with the combination produced a sig-
nificant decrease in bcl-2 and c-Myc protein expression which in turn significantly in-
crease the survival and cure melanoma bearing-animals. Moreover, the presence of targets
is a prerequisite for the success of targeted therapy as the growth of melanoma which did
not show detectable levels of both proteins were not affected by the combined targeted
therapy, the efficacy of cisplatin alone being comparable to that observed treating animals
with c-myc and bcl-2 antisense combined with the antineoplastic agent. While experi-
mental and clinical studies are needed to improve the doses and sequences of administra-
tion to obtain higher cure rates as well as clinical studies oriented to select patients on the
basis of the targets, our results suggest that the combination of different antisense oligonu-
cleotides with anticancer drugs appears to be a promising antitumor strategy and worth-
while exploring clinically.

3 BIOCHEMICAL AND MOLECULAR MECHANISMS INVOLVED IN THE C-MYC-DEPENDENT CHEMOSEN-
SITIVITY

This area of research aims at dissecting the mechanisms by which the down-regulation of’
c-Myc induces programmed cell death in melanoma cells in order to identify new thera-
peutic targets.

By using array technology, we revealed that down-regulation of c-Myc produced striking
changes of gene expression in the section related to metabolism; where the expression of g-
glutamyl-cysteine synthetase and GSSG-reductase was found to be significantly reduced. The
decrease of both enzymatic activities caused a decrease in the intracellular reduced glutathione
content (GSH) and a concomitant accumulation of its oxidized form. Moreover, cytochrome
¢ was released into the cytosol at very early stages of apoptosis induction, long before de-
tectable production of reactive oxygen species and activation of caspase-9 and -3.

We also demonstrated that alkylating agents, Cisplatin and Melphalan, triggered apoptosis
in the c-Myc antisense transfectants, but not in the parental line. On the contrary, topoi-
somerase inhibitors, Adriamycin and Camptothecin, induced apoptosis to the same extent
regardless of c-Myc expression. Moreover, in control cells treated with one of the alkylat-
ing agents or the other, GSH depletion achieved by BSO pre-incubation opened the
apoptotic pathway. Conversely, ester-mediated increase of GSH abrogated apoptosis in-
duced by Cisplatin and Melphalan.

We also found that inhibition of c-Myc caused a proliferative arrest of M14 melanoma cells
by inducing a senescence-like phenotype. The c-Myc-induced crisis was associated with de-
creased telomerase activity and progressive telomere shortening. To test the hypothesis that
both oxidative stress and telomerase dysfunction were involved in the c-Myc-dependent cri-
sis, we directly inhibited telomerase function and GSH levels. Inactivation of telomerase by
expression of a dominant negative form of reverse transcriptase, reduced the cellular life span
by inducing telomere shortening. Treatment of cells with BSO decreased GSH content and
accelerated cell crisis. Analysis of telomere status demonstrated that oxidative stress affects c-
Myc-induced crisis by increasing telomere dysfunction, indicating that a cooperation between
telomerase dysfunction and oxidative stress is involved in the cellular crisis.

The role of telomerase function on the c-Myc-dependent chemo-sensitivity has also been
investigated. Reconstitution of telomerase activity in the c-Myc antisense transfectants im-
proved telomere function and reduced the sensitivity to CDDP and ET-743.The decreased
sensitivity to CDDP and ET-743 was mainly due to the ability of cells to recover from
drug-induced damage, evaluated both in terms of chromosomal lesions and cell survival.
The ability of hTERT-reconstituted cells to recover from drug-induced damage was at-
tributable to restoration of cell cycle progression. In fact, the cells without hTERT restora-
tion remained in the G,/M phase for a prolonged time, and this cell cycle alteration made
the drug-induced-S-G,/M block irreversible and led to the activation of the apoptotic
program. On the contrary, the hTERT-reconstituted cells quickly progressed through the
cell cycle, thus acquiring the capacity to recover from drug-induced block and to protect
themselves from the G,/M phase specific drug-triggered apoptosis.



All together these results demonstrate that glutathione and telomerase play a key role in
the melanoma response to chemotherapy, identifying GSH and telomerase as two impor-
tant therapeutic targets.
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Activities 2003

UNDERSTANDING HUMAN CANCER USING DROSOPHILA:

Recessive mutations of the Drosophila gene lethal(2)-tumorous imaginal discs (1(2)tid)
cause neoplastic growth of the anlagen of the adult organs, the imaginal discs. We demon-
strated that the three proteins encoded by this evolutionarily conserved gene, Tid50,Tid47,
and Tid40, identified as members of the DnaJ cochaperone family, are destined for differ-
ent cellular compartments, may be complex with many proteins in a developmental stage-
specific manner, and are likely to be involved in difterent cellular processes. The cytosolic
Tid47 molecule is a novel component of the Hedgehog (Hh)-Patched (Ptc) signaling reg-
ulating cell/tissue polarity and spatial patterning during development and is associated
with human tumors, i.e. basal cell carcinoma (BCC) and medulloblastoma. We provide
functional evidence for its direct in vivo interaction with the Hh-bound Ptc receptor dur-
ing signal transduction. Because loss of 1(2)tid causes neoplastic transformation of Hh-re-
sponsive cells, it 1s likely that Tid47 may at least act as a guardian of the Hh signaling gra-
dient by regulating Ptc homeostasis in the tissue. Finally, we describe that the expression
of htid-1, the human counterpart of 1(2)tid, is altered in human BCCs. In these malignan-
cies loss of htid expression correlates with loss of differentiation capacity of the neoplastic
cells similar to that found in the Drosophila tumor model.

Since preliminary studies have revealed molecular interactions of htid-1 with the APC
gene product, we will extend these studies in human colon carcinoma.

MALIGNANT MELANOMA: BIOLOGY AND EXPERIMENTAL THERAPY

Adhesion between the CD44s receptor and hyaluronic acid plays an important role in cell
migration, tumour growth and progression. Although the alternative splicing of CD44 vari-
ant exons represents the principal regulatory mechanism of CD44-mediated functions,
CD44v spliced variants are scantily expressed in melanoma cells. For this reason, we have
investigated the possibility that post-translational modifications of the CD44 standard re-
ceptor could play a pivotal role in regulating CD44-mediated functions in melanoma. Us-
ing metabolic inhibitors of N- and O-glycosylation, as well as melanoma transfectants ex-
pressing CD44s O-glycosylation site-specific mutants, we performed structural and func-
tional analysis of N- and O-deglycosylated CD44s molecules expressed in melanoma cells.
We discovered that complete N- and O-glycosylation is not required by CD44s to be cor-
rectly expressed on the melanoma cell surface. Indeed, variably glycosylated and function-
ally difterent CD44s molecules were constitutively expressed in primary and metastatic le-
sions. Furthermore, we observed that changes in N- and O-glycosylation of CD44s could
modulate its cleavage. In fact, spontaneous CD44s shedding was dependent on the presence
of partial or complete O-glycosylation of four serine-glycine motifs localized in the mem-
brane-proximal CD44 ectodomain. Mutation of these serine residues, as well as an exten-
sive metabolic O-deglycosylation, strongly impaired spontaneous CD44 shedding. Fur-
thermore, an O-glycosylation-independent mechanism of CDD44 cleavage has been identi-
fied. This alternative mechanism of receptor cleavage is phorbol 12-myristate-13-acetate
(PMA) inducible, mediated by metalloproteinase and requires the presence of N-linked
sugar residues. Our findings demonstrate that the post-translational modification of CD44s
represents the principal regulatory mechanism of CD44s-mediated functions in melanoma.
T cells engineered to express hybrid receptors with antibody defined specificity can suc-
cessfully be targeted to tumor cells. We compared the function of receptors at single-cell
level by using a T-cell line that expressed an activation-dependent EGFP-reported gene.
The receptors, share the same extracellular antigen-binding part, joined to different intra-
cellular signal transduction units. The antigen binding domain of the receptors was a sin-
gle-chain fragment of a monoclonal antibody, which recognizes a High Molecular Weight
Melanoma-Associated Antigen with high affinity. The intracellular tails were derived from
the T-cell receptor zeta chain (TCR-zeta), from the B-cell receptor Ig-alpha molecule and
from a mutated Ig-alpha molecule capable of stronger signal transduction. EGFP expres-



sion was induced by contact to melanoma cells in vitro only in T cells that expressed the
chimeric receptor that contained the TCR-zeta intracellular tail. In these T cells, the co-
expression of chimeric receptors that contain a mutated Ig-alpha tail lowers the threshold
of T-cell activation and facilitates tumor recognition in vitro and in vivo. Given their speci-
ficity and efficiency, T cells grafted with these type of receptors may represent potential
candidates for cancer passive immunotherapy and for the in vivo analysis of the trafticking
of tumor specific T lymphocytes. The latter aspect is currently under investigation.
Additional studies in melanoma (gene profile and functional studies) have been
conducted in collaboration with the research group of this Institute led by Dr.
M.G. Paggi. Please see the dedicated report.

NOVEL THERAPEUTIC TARGETS IN NEUROBLASTOMA

Coexpression for c-Kit receptor and its ligand stem cell factor (SCF) has been described
in neuroblastoma (NB) cell lines and tumors, also by our suggestion of an autocrine loop
modulating tumor growth. We have now evaluated c-Kit and SCF expression by im-
munohistochemistry in a series of 75 primary newly diagnosed neuroblastic tumors. Im-
munostaining for c-Kit was found in 10/75 and for SCF in 17/75, with 5/10 c-Kit-pos-
itive tumors also expressing SCE For both, c-Kit and SCF staining were predominantly
found in the most aggressive subset of tumors, i.e., those amplified for MY CN: c-Kit was
detected in 8/14 amplified vs. 2/61 single copy (p<0.001), and SCF in 9/14 amplified vs.
8/61 single copy tumors (p<0.001). Furthermore, the association of ¢c-Kit expression with
advanced stage (3 or 4) (p=0.001) and of SCF expression with adrenal primary (p=0.03)
was substantiated. The in vitro activity of the tyrosine kinase inhibitor STI-571 (imatinib
mesylate, Gleevec, Glivec) on NB cell lines positive or negative for c-Kit was also assessed.
When cells were grown in 10% fetal calf serum, the 4 c-Kit-positive cell lines tested were
sensitive to STI-571 growth inhibition to a different extent (ranging from 30 to 80%); al-
so the c-Kit-negative cell line GI-CA-N was slightly affected, suggesting that other STI-
571 targets operate in regulating NB proliferation. In addition, c-Kit-positive cell lines SK-
N-BE2(c) and HTLA230, grown in SCF only, remained sensitive (40 and 70% of growth
inhibition, respectively), while, in the same conditions, proliferation of the c-Kit-negative
cell line GI-CA-N was not affected. Immunoprecipitation of c-Kit from cell lysates of SK-
N-BE2(c) and HTLA230 cells grown in SCF and subsequent Western blot analysis of the
immunoprecipitates revealed a sharp decrease of c-Kit phosphorylation after STI-571
treatment. These data demonstrate that both c-Kit and SCF are preferentially expressed in
vivo in the most aggressive neuroblastic tumors and that their signaling is active in pro-
moting in vitro NB cell proliferation that can be selectively inhibited by treatment with
STI-571.These findings will be further validated on a larger cohort of human neuroblas-
tomas which is now under scrutiny.

“LOW PROFILE” TUMOR ESCAPE AND SURVEILLANCE IN THE BALANCE

(Patrizio Giacomini, MD)

The immune system adopts a general strategy for the recognition of altered and missing self,
based on a delicate balance of opposing signals delivered by activating and inhibitory im-
mune receptors expressed by cytotoxic T lymphocytes (CTLs), natural killer (NK) cells,
macrophages, and dendritic cells. The ultimate outcome of an immune response (escape or
surveillance) depends on the expression of target molecules shifting this balance toward ei-
ther direction. For instance, loss and down-regulation of Human Leukocyte Antigens (HLA)
class T molecules may be important for keeping tumors below the T cell detection level, but
may at the same time incite recognition by NK cells or other effectors of the adaptive as well
as innate immunity. Unfortunately, this emerging concept of ‘balanced’ immune surveillance
is not kept in due account by many tumor immunologists, who postulate HLA loss as the
sole or major mechanism of tumor immune evasion. In contrast to this view, we favor the
hypothesis that the maintenance of normal levels of expression (or even up-regulation) of
HLA class I molecules may be favorable to tumors, at least in certain cases.
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In order to systematically describe patterns of immune recognition of oncological rele-
vance, we extensively characterized by Northern and/or Western blotting (e.g. mini-tran-
scriptome/mini-proteome analysis) the expression of HLA-A, -B, -C, b,m, and the mem-
bers of the ‘antigen processing machinery’ of class I molecules (LMP2, LMP7,TAP1,TAP2,
tapasin, calreticulin, calnexin, and ERp57) in a selected panel of early-passage tumor cell
lines, as well as in paired cultures comprising melanoma cells and normal melanocytes from
the same patient. We found that, approximately 97% of the 185 tested gene products were
expressed (although often weakly), and in many cases coordinately regulated. Linked ex-
pression patterns could be hierarchically arranged by statistical methods, and graphically
described as a class I HLA ‘coordinome’. Deviations (both down- and up-regulation) from
the coordinome expression pattern inherited from the normal, paired melanocyte coun-
terpart, were allowed but limited in magnitude, as if melanoma cells were trying to keep a
‘low profile” HLA phenotype (1). We conclude that irreversible HLA loss is a rare event,
and HLA class I expression in tumor cells almost invariably results from global, coordinat-
ed, linked, to an extent predictable, and almost invariably reversible, gene regulatory (rather
than gene disruption) events. In addition, a DNase [ hypersensitive region within a puta-
tive far upstream regulatory region of the human HLA-DRA gene was identified in tu-
mor cells and transgenic HLA-DRA mice that appears to be involved in the fine tuning
of these (tumor) antigen presenting molecules in macrophages but not dendritic cells (2).
These results exemplify the resolution power of model organisms (transgenic mice), and
of the systematic description of expression profiles of functionally linked gene subsets
within the same genetic background (‘autologous’ approach). They also suggest a novel
model of immune surveillance against tumors based on overall HLA antigen recognition
patterns. The predictive ability of such a model is being validated in different diagnostic
and prognostic settings, in collaboration with the clinical departments of the Regina
Elena Institute for Cancer Research, and our twin Dermatological S. Maria and S. Gal-
licano Institute.

NEGATIVE SIGNALLING TO ERBB RECEPTORS: IMPLICATIONS TO BREAST CANCER PATHOGENESIS AND
THERAPEUTICS

(Oreste Segatto, MD)

Receptor tyrosine kinases (RTKs) control a wide repertoire of cellular programs, includ-
ing cell survival, cell growth and proliferation, cell motility. While tightly regulated in nor-
mal cells, their signaling activity is often aberrant in normal cells. This may be caused by
either receptor over-expression or mutational activation. The causal relationship between
abnormal RTK activity and cancer pathogenesis has spurred intense research aimed at the
discovery and clinical validation of novel drugs capable of interfering with RTK oncogenic
signalling.

The erbB-2 RTK is abnormally expressed in 25% of breast carcinomas, most often due to
ERBB-2 gene amplification. This is associated with a more aggressive disease course and
worse clinical prognosis. Trastuzumab, a humanized IgG1 against the erbB-2 extracellular
domain, has been the first genomic research based drug to gain FDA approval for cancer
treatment and is currently used in the adjuvant setting for the treatment of ERBB-2 am-
plified breast carcinomas.

We are interested in studying mechanisms involved in negative regulation of erbB-2. Our
laboratory has identified RALT/Mig-6 as a transcriptionally controlled feed-back in-
hibitor of erbB-2 mitogenic and transforming signals. Due to its function RALT is a can-
didate tumor suppressor gene/protein. We have pursued the mutational analysis of the
RALT coding sequence in about 100 breast tumors and a dozen breast cancer cell lines.
We have found no mutations, thus ruling out that RALT may undergo mutational inacti-
vation in a sizable fraction of human breast tumors. Rather, we found that RALT expres-
sion is down-regulated in ERBB-2 amplified breast cancer cell lines due to transcription-
al repression of the RALT gene. Retrovirus mediated reconstitution of RALT expression
in these tumor cells was sufficient to attenuate erbB-2 signaling and reduce cell prolifera-



tion. Furthermore, RALT reconstituted cells were more sensitive to Herceptin and could
not be rescued from the cytostatic activity of Herceptin by administration of erbB ligands
such as TGF-a or NRG1. Hence, down-regulation of RALT expression contributes to un-
leashing the oncogenic potential of aberrant erbB-2 signaling and may adversely impact
on therapeutic responses to erbB-2 targeted therapeutic agents.

NEW MOLECULAR TARGETS IN BREAST TUMORIGENESIS. ANALYSIS OF THE INTEGRATED IMMUNE RE-
SPONSE IN A LARGE COHORT OF BREAST CANCER PATIENTS.

(Paola Nistico, MD)

The identification of the repertoire of molecules recognized by the immune system of
cancer patients at different stages of the disease, is of major biological and clinical relevance,
as the immune system continuously shapes the immunogenic phenotype of the develop-
ing tumor, by a complex process recently referred to as ‘cancer immunoediting’.

Genetic changes continuously occurring during tumor development and progression lead
to a number of mutant and/or aberrantly expressed proteins, which can potentially func-
tion as tumor associated antigens and elicit anti-tumor immune responses. However, the
dynamics and the consequences of these events have not yet been fully elucidated. The
SEREX (serological analysis of cDNA expression libraries) analysis of human tumors has
identified a broad spectrum of tumor proteins capable of eliciting a humoral immune re-
sponse in tumor patients.

We have recently identified through the SEREX approach in breast cancer hMena, as the
human ortholog of murine Mena protein belonging to the ENA/VASP family of proteins
that controls cell motility and cell-cell adhesion by regulating the actin cytoskeleton. These
events are frequently deregulated in tumors. Following cloning and sequencing, three
hMena isoforms were identified and we investigated their expression by Western Blot in a
large panel of tumor cell lines of difterent histotypes and in a number of normal cells. We
demonstrated that hMena is overexpressed in a high percentage of tumors with respect to
the normal cells and that the isoforms are differently modulated in epithelial or mes-
enchymal cells.

In breast cancer we analyzed hMena expression by immunohistochemistry in a represen-
tative panel of benign, preneoplastic and neoplastic lesions. hMena, while undetectable in
normal mammary epithelium and in benign lesions, is consistently overexpressed in tu-
mors and in preneoplastic lesions at high risk of transtormation, thus suggesting that hMe-
na overexpression is an early event in breast tumorigenesis.

A cancer-restricted antibody response against hMena was demonstrated and we have iden-
tified three hMena peptides representing HLA-A2 restricted T cell epitopes recognized by
CD8+ T lymphocytes of HLA-A2 breast cancer patients, as evaluated by ex vivo IFNg
ELISPOT assay. This spontaneous CD8+ T cell response was in some instances concomi-
tant with the antibody response in breast cancer patients, bearing hMena+ tumors. Fur-
thermore, we established hMena specific T cell lines from different HLA-A2 positive pa-
tients, and functional studies have demonstrated that, at least one of the hMena peptides
identified (hMena-502) is naturally processed in a breast cancer cell line as well as in a
melanoma cell line.

We are exploring the biological role of the different hMena isoforms in breast tumorige-
nesis and we are evaluating the kinetics of the correlated immune response in a large co-
hort of high risk breast cancer patients, in order to gain insights in breast cancer biology
and management.
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Activities 2003

The work of our laboratory is historically centered on these major issues:
1. P53 and p53 family members: tumor response and tumor progression
2. Signal control of cell cycle progression

3. Integrin signaling in growth control

4. Hormone regulation of telomere dysfunction in cancer

1. P53 AND P53 FAMILY MEMBERS: TUMOR RESPONSE AND TUMOR PROGRESSION

The p53 tumor suppressor gene is the most frequent target for genetic alterations in human
cancers. The p53 gene product is a nuclear protein that exerts several biological activities rang-
ing from growth arrest to apoptosis, differentiation, and senescence. These biological outputs
are exploited by wild type p53 (wt-p53), at least in part, through the activation of a large
plethora of target genes. Human cancers generally exhibit p53 mutations that abolish the



transacting activity of the wild type protein, but retain high expression of the full-length mu-
tated protein that is localized preferentially in the nucleus. This observation suggested that
some mutations of p53 might actively contribute to tumor progression through “gain of tunc-
tion” activities.

Two difterent explanations for GOF activity of m-p53 proteins have been proposed: 1) mu-
tant proteins can function as transcription factors recognizing DNA binding sites different
from those recruited by wt-p53, 2) mutant proteins through specific protein/protein interac-
tion could bind, sequester and inactivate other tumor suppressor proteins. R ecently identified
p53 homologues, p73 and p63, have been shown to exert a suppressive function which is se-
verely impaired if m-p53 proteins are present because of their specific interactions. Recent re-
ports have, also, shown that in mutant-carrying p53 tumor cells, p63 and p73 are unable to re-
cruit their target genes to induce apoptosis in vivo, thus, inducing increased resistance to anti-
neoplastic drug treatments. The mechanism of physical association between p53 mutants and
p73, responsible for transactivating activity inhibition, has been investigated in the attempt to
define whether the nature of the mutant p53 engaged in this association might be relevant.
Using the unique opportunity of the temperature sensitivity of Xenopus p53, we have demon-
strated that binding of and interference with p73 require a change of conformation in the p53
protein. This interaction occurs through the DNA-binding domain of p53 only when it is in
a denatured state. These results reinforced the notion that mutant p53 with a conformational
change can act as a down-regulator of the p73 pathway in human cancer and could confer a
selective survival advantage to the tumor.

The function of p73 proteins in different cellular and pathophysiological contexts is regulat-
ed not only through protein-protein interactions, but also by post-translational modifications.
We found that p73 is a physiological target of the p34cdc2-cyclin B mitotic kinase complex in
vivo. Both p73 and its isoforms are hyper-phosphorylated in normal mitotic cells and during
mitotic arrest induced by microtubule-targeting drugs and p34cdc2-cyclin B phosphorylates
and associates with p73 in vivo. The association results in a decreased ability of p73 to bind
DNA and activate transcription in mitotic cells, thus indicating that M phase-specific phos-
phorylation of p73 by p34cdc2-cyclin B is associated with negative regulation of its transcrip-
tional activating function.

We have, recently, shown that p53-dependent apoptosis is promoted by homeodomain-inter-
acting protein kinase-2 (HIPK2), which is known to bind p53 and induce its phosphoryla-
tion in promyelocytic leukemia protein nuclear bodies (PML-NBs). To further investigate the
role of this kinase and p53 activation during stress conditions, studies have been undertaken
to evaluate whether the stress protein TP53INP1 might be involved in activation of p53 and
its phosphorylation. The TP53INP1 gene encodes two protein isoforms, TP53INP1a and
TP53INP1b, located into the nucleus. Their synthesis is increased during cellular stress by p53-
mediated activation of transcription. Overexpression of these isoforms induced apoptosis, sug-
gesting an involvement of TP53INP1s in p53-mediated cell death. We found that 1)
TP53INP1s localize with p53, PML-IV, and HIPK2 into the PML-NBs, 2) TP53INP1s in-
teract physically with HIPK?2 and p53, 3) TP53INP1s, in association with HIPK2, regulate p53
transcriptional activity on p21, mdm2, pig3, and bax promoters, 4) TP53INP1s overexpression
induces G1 arrest and increases p53-mediated apoptosis. These results indicate that
TP53INP1s and HIPK2 could be partners in regulating wt-p53 activity.

2. SIGNAL CONTROL OF CELL CYCLE PROGRESSION

Studies on transcription control of the cell cycle progression and differentiation have been par-
ticularly focused on understanding how NF-Y transcription factor regulates cell fate, cell pro-
liferation and/or transformation, and cellular functions. The rationale is based on the consid-
eration that the majority of the genes essential for the progression of the cells throughout the
cell cycle phases are regulated, at transcription level, by the NF-Y complex. Most of the cell
cycle regulatory genes are targets for NF-Y transcription factor, thus this complex could play
a key role in the control of the cell cycle progression. Our work allowed the identification,
during cell cycle checkpoints and difterentiation, of a common mechanism of inactivation of
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a class of cell cycle regulatory genes mediated by NF-Y. NE-Y is composed of three subunits,
NF-YA, NF-YB, and NF-YC, all required for DNA binding. Recently we have reported that
all subunits are expressed in proliferating skeletal muscle cells, whereas NF-YA alone is unde-
tectable in terminally differentiated cells in vitro. By immunohistochemistry, we have shown
that the NF-YA protein is not expressed in the nuclei of skeletal and cardiac muscle cells in
vivo. By chromatin immunoprecipitation experiments, we demonstrated that NF-Y does not
bind to the CCAAT boxes of target promoters in differentiated muscle cells. Consistent with
these data, we found that the activity of these promoters is down-regulated in differentiated
muscle cells, and forced expression of the NF-YA protein in cells committed to differentiate
leads to an impairment in the down-regulation of cyclin A, cyclin B1, and cdkl expression
accompanied by a delay in myogenin expression. Thus, our results indicate that the suppres-
sion of NF-Y function is of crucial importance for the inhibition of several cell cycle genes
and the induction of the early muscle specific program in post-mitotic muscle cells.

3. INTEGRIN SIGNALING IN GROWTH CONTROL

The a6b4 integrin was originally identified as a tumor-associated antigen (TSP-180).The in-
tegrin abb4 is essentially expressed by epithelial tissues where it plays an essential role for the
formation and the stabilization of the emidesmosomes. We have previously reported that b4-
subunit expression correlates with the metastatic phenotype of mouse tumors and increases in
human invasive carcinomas suggesting a role for this integrin during tumor progression. With
the aim to understand the pathways of interaction between growth factors and integrins we
also demonstrated that the laminin receptor a6b4 integrin associates with ErbB-2 tyrosine ki-
nase in human mammary and ovarian carcinoma cell lines. We also found that the association
of a6b4 integrin with ErbB-2 generates a strong activation of PI3K that results in a strong in-
crease of invasion. These studies addressed for the first time the identification of a specific sig-
naling pathway, activated by the b4 integrin subunit and ErbB-2 receptor interaction, which
modulate the invasion. Both b4 integrin subunit and ErbB-2 receptor lack the consensus mo-
tif for p85 binding suggesting that the mechanism by which a6b4 and ErbB-2 cooperate to
activate PI3K involves their synergistic activation of signaling intermediates that could repre-
sent potential targets for tumor therapy. Recently, by the use of two-hybrid system we found
that b4 interacts in vitro and in vivo with a protein named WSB1 recently cloned in human
and mouse. WSB1 is a member of the SOCS family and among this class of proteins its func-
tion in unknown. The relevance of b4 and WSB1 protein interaction in physiological and
pathological conditions is now under investigation.

4. HORMONE REGULATION OF TELOMERE DYSFUNCTION IN CANCER

Studies have been pursued through a close collaboration between the Molecular Oncoge-
nesis Laboratory and Dr. Antonella Farsetti (CNR, Rome). The group has demonstrated
that the catalytic subunit of human telomerase (hnTERT) is a direct target of estrogen re-
ceptor signaling in normal and malignant hormone-dependent tissues, such as ovary, mam-
mary and prostate human epithelium (Misiti et al., Mol. Cell. Biol. 2000 e Nanni et al. J.
Clin. Invest. 2002).

The scope of the on-going project is to develop innovative therapeutical strategies for hor-
mone-dependent cancers, in particular prostate cancer (PCa), based on modifications of Es-
trogen Receptor signaling through the use of Selective Estrogen Receptor Modulators,
SERMs. The long-term goal of the research is to provide a rationale for the development of
clinical trials aimed at preventing or curing PCa using hormone-based therapeutics capable
to inhibit telomerase activity, and hence cancer progression.

To pursue this goal, the group has established a large number of independent populations of
epithelial cells freshly explanted from PCa specimens. Using this unique experimental mate-
rial, she has set out to gather interrelated information directed at the identification of molec-
ular targets and mechanisms which may be relevant to PCa development and progression. In
this context great emphasis is given to recently obtained data deriving from gene expression
profiles of PCa-derived cells analyzed before and after treatment with a combination of se-



lective estrogen receptor modulators (SERMs) and/or anti-androgens to identify novel hor-
mone-responsive genes. In this regard, the research project has both basic and translational rel-
evance.

Validation of the experimental cellular model for the identification of novel biomarkers po-
tentially useful in predicting biological responses to therapy and eventually disease outcome,
has been obtained in pilot experiments in which was analyzed the gene expression profile of
16 independent PCa cell populations. A restricted number (200) of genes resulted significant-
ly regulated across the samples (at least a two-fold difference) and appears to be organized in
two clusters by means of an unsupervised two-dimensional cluster analysis. This peculiar dis-
tribution among samples suggests that test populations present a characteristic profile that
might be correlated with clinical and/or histopathological data.
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Scientific Activities

NEW DIAGNOSTIC STRATEGIES FOR HUMAN PAPILLOMAVIRUS (HPV) AND DETERMINATION OF
PROGNOSTIC MARKERS.

Growing evidence suggest that some aspects of HPV infection may be used not only for
the diagnosis but also for the prognosis of the lesion. The Virology Lab. is developing new
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methods to obtain a definition of risk factors associated with different biological features
of HPV infection. In particular the following features of viral infection, that may be cor-
related with the progression of the lesion, have been analysed:
* incidence of HPV, typing and intra-type variants by PCR and sequencing, in the attempt
to define the role of the viral sub types;
* mRNA level for the HPV oncogenic proteins that are an index of active viral tran-
scription, in the attempt to distinguish active from latent infection;
¢ viral load by quantitative PCR methods using dedicated real-time methods, in order to
verity inter- and intra-tumour differences during the time;
* episomal or integrated state of viral genome through a dedicated method of PCR for
the detection of infections due to evolve into neoplastic lesions.
These characteristics have been studied in a large number of gynaecological samples, most-
ly collected from patients attending, either the Gynaecology Division of our Institute or
other National Medical Institutions. Samples deriving from patients from scientific insti-
tutions of other Mediterranean countries (Albania; Tunisia) were also analysed. In every
population high risk HPV-16 confirmed to be the most prevalent type. However, there was
a sharp difference in frequency from one region to another, as well as from that expected
on the basis of global survey data. Striking differences were also observed in other less fre-
quent types. These findings suggest that HPV distribution is far more complex at the re-
gional level than commonly supposed. Regarding the viral genome physical status, avail-
able data indicated that a high frequency of integrated forms, both of type 16 and 18, are
present in the neoplastic tissue as well as in the adjacent tumour-free area. This phenom-
enon could be responsible of the disease recurrence after surgery.
DETECTION OF HPV IN EXTRA-GENITAL TUMOURS (HEAD/NECK AND SKIN CANCERS) AND IN OTH-
ER ANIMAL SPECIES.
Head and neck. Data currently available are in favour of an association of HPV infection
with tumours affecting specific subsites of head/neck region. However, present data are
fragmentary because it is derived from studies carried out with inconsistent methodolo-
gies on heterogeneous populations. Therefore, the prevalence of HPV infection, its associ-
ation with the clinical-histopathological features and its precise role in the neoplastic pro-
gression of head and neck lesions, is far from being established. To address these questions
our group is carrying out studies on head/neck tumours collected from Otorhinolaryn-
gology Division of San Carlo di Nancy Hospital (IDI-IRCCS) and from our Institute. In
agreement with published results the presence of HPV is consistently observed in these
samples, although to a lesser extent compared to the genital area. In particular, tonsil car-
cinomas are highly associated with HPV 16.The analysis of viral factors involved in neo-
plastic progression is currently in progress. The results will be correlated to expose other
risk factors, to pathological parameters and clinical outcome. Final data are expected to be
obtained at the end of the enrolment due in 2005.
Skin. Cutaneous HPVs have been detected in squamous cell carcinoma in EV patients
(HPV5b, 21, 17). These results reinforce the hypothesis of an association between viruses
and tumour progression. Studies are under way to evaluate the mechanism of canceroge-
nesis that seems to be linked to an inhibition of apoptosis rather than to an inactivation of’
ONCOSUPPLEsSOr genes.
Animal species. Studies on papillomavirus infection in animals provide precious answers to
questions pertaining to virus biology and address aspects of the natural virus history, oth-
erwise almost obtainable in humans. For this reason the research for papillomavirus se-
quences has been extended to animal species, highly relevant to the human food chain.
Our results indicate the PV involvement in bovine pathology such as oesophageal papil-
lomas and urinary bladder carcinomas of cattle.

NEW THERAPEUTIC STRATEGIES AGAINST HPV INFECTION AND ASSOCIATED TUMOURS.
DNA wvaccines. The intrinsically poor immune response to natural viral infection is a key
factor in anogenital HPV persistence and the consequent cancer development.To assess the



appropriateness of genetic immunisation in order to overcome this drawback a heterolo-
gous mouse model has been set up and used. Mice C57BL/6 were vaccinated with sever-
al HPV-16 E7 DNA constructs expressing either the unmodified E7 protein or fused to
products able to target the fusion protein to the processing pathways of MHC class T or IT
molecules. Groups of vaccinated animals were challenged with different cancer cell lines
engineered to express the HPV16 E7 protein. Each cell line was characterised by different
levels of MHC class I on the cell surface. The different preparations elicited poor protec-
tion by i.m. administration except for the E7-Invariant Chain fusion protein (E7-Ii) that
induced more pronounced inhibition of tumour growth. No difterences were associated
with the MHC class I status of the challenging cell lines, demonstrating that engineering
the intracellular pathway for antigen presentation is able to produce a valid therapeutic re-
sponse even against tumours with down-regulated MHC class 1.

In another attempt to improve the efficacy of anti HPV vaccines the E7 gene has been
fused to one of the coat protein (CP) of the vegetal virus PVX and cloned into the pcD-
NA plasmid. This PVX protein is known to have self assembling activity and it is a pri-
mary antigen for humans. In this fused E7/PVX construct the E7-RDb binding domain was
mutated by base substitution to obtain an E7 domain with no or very low oncogenic ac-
tivity and to maintain a correct folding, a Gly-Pro-Gly-Pro linker has been inserted be-
tween the E7 and CP protein. This recombinant plasmid proved to be able to induce a
strong Th1 and Th2 response in mice, representing a possible therapeutic vaccine without
oncogenic activity.

Finally the gene gun delivery system has been introduced in the schedule of vaccination
improving the performance of the DNA vaccines that were being administered by 1.m..
Plant extract vaccines. In previous works a transient expression of the HPV16 E7 protein has
been obtained in tobacco plants by infection with the PVX recombinant virus. From data col-
lected it is evident that PVX is a convenient, rapid and low cost plant expression system. Con-
clusive results in the mouse model developed in the Virology Lab. have now firmly established
that the E7-containing foliar extracts act per se as a potent adjuvant. One explanation of this
function may be the peculiar ability of the E7 protein in interacting with plant cell compo-
nents, producing macro-aggregates able to induce strong Th1 immune response.

To increase the quantity of E7 protein into the plant extracts, constructs of the E7 gene
have been made with an N-terminal signal sequence for targeting to the endoplasmic
reticulum (ER). Protein targeting to the secretory pathway and, possibly, to the apoplast,
might facilitate purification procedures, offering a natural way to concentrate foreign pro-
teins. The signal peptide coding sequence of a bean protein, the Polygalacturonase-In-
hibiting Protein (PGIP) has been utilised for this purpose. Plants infected the PGIP-E7
construct show a 5-fold increase of the expression levels compared to the cytoplasmic con-
struct. This new PGIP-E7 plant extract has been analysed in our pre-clinical models by
i.m. and oral administration. Preliminary results demonstrate an high efficacy for the i.m.
administration while the oral delivery, although promising, requires further studies.
Animal models. Animal studies are essential for devising a candidate HPV vaccine to be used
in clinical trials. The bovine papillomavirus (BPV) system has been utilised to explore the
efficacy of vaccine strategy (particularly therapeutic) during the natural history of the dis-
ease. In the South of Italy we have identified a bovine population in which bladder tu-
mours arise in BPV2 infected animals with enzootic hematuria. In these animals the pres-
ence of the E5 protein has been detected in both pre-neoplastic and neoplastic lesions but
not in normal tissues. This is the first demonstration of E5 expression in naturally occur-
ring BPV-associated urinary bladder tumours and reinforces the hypothesis that BPV re-
mains latent in normal tissue until some factors triggers viral gene expression. Thus, this
model is appropriate to check the activity of an anti-E5 vaccine. Moreover, the number of
infected animals is quite large, BPV being present in up to 70% of tumours, facilitating the
enrolment of a herd for a proposed study on a therapeutic DNA vaccine.

Endothelin-1 receptor antagonists in the treatment of cervix carcinoma. Previous research con-
ducted in the Virology Lab have clearly indicate that:
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1) ET-1 participates in the progression of neoplastic growth in HPV associated carcinoma,
in which ET,R are increased;

11) Treatment of mouse xenografts with a selective antagonist of ET,R (atrasentan) are ef-
fective in reducing the number and the size of tumors produced by CaSki cells (HPV16
positive cell line of human cervix carcinoma);

11) This action is associated with a reduced vascularization and an increased apoptosis. Sim-
ilar results have also been obtained in ovarian carcinoma. Starting from these results we
have extended the study to other compounds. B-selective or non-selective ET-1 antago-
nists that are effective in blocking both type A and B receptors have been analysed. A tru-
ly ‘balanced” ET,/ET} antagonist (A-182086), was the only compound able to aftect
growth rate. The A-182086 shows a similar potency to atrasentan. In conclusion targeting
the ET,R may be a valid tool in the therapy of cervix carcinoma.To validate this hypoth-
esis the presence of these receptors and the E5 oncogene of HPV16 have been analysed in
archival clinical samples by immunohistichemistry and real time RT-PCR. Data collected
have indicated that it is possible to quantify precisely the expression levels, but only fresh
samples guarantee the collection of the appropriate RNA. Therefore, fresh samples will be
required to define the association between progression of displasia and expression of the
viral E5 gene and ET-1 receptor type A.

MOLECULAR MECHANISMS OF CANCEROGENESIS:

E5 oncogene and apoptosis. Recent reports suggest that HPV E5 interacts with the cell cy-
cle and concurs to the ability of HPV-positive keratinocytes to retain proliferative compe-
tence. HPV-16 E5 has been implicated in protecting cells from apoptosis induced by sev-
eral stimuli (UV-B irradiation; FAS ligand (FasL) and TNF-related apoptosis-inducing lig-
and (TRAIL). The inhibition of apoptosis in human keratinocytes could be a primary
function of the HPV-16 E5 protein necessary to prevent apoptosis at early stages of viral
infection. To dissect this phenomenon at the molecular level, two established cell lines,
HaCaT E5 and E5RxR, and primary human keartinocytes have been employed. HaCaT
cells have a mutated p53 and are suitable for the analysis of p53-independent apoptosis,
whereas primary keratinocytes would give information on apoptosis in a normal p53 con-
dition. The first cell line expresses the E5 protein under the control of a desamethasone in-
ducible promoter, whereas the second one was established in our laboratory by transtec-
tion of HaCat cells with a plasmid carrying the HPV16 E5 sequence under a ponasterone
inducible promoter. Primary keratinocytes obtained from human foreskins by standard
procedure have been infected with a retrovirus expressing high levels of the E5 protein,
the LZRS-16E5. All these cell lines have been treated with paclitaxel to induce apoptosis.
Differences have been evaluated in E5 expressing cells by measuring apoptosis by several
conventional methods like DNA ladder, FACS analysis, TUNEL assay and enzymatic cell
death ELISA. Preliminary data indicate that E5 impairs paclitaxel-induced apoptosis in
human keratinocytes.

Oxidative stress in HPV transformed cells. Oxidative Stress (OS) represents the common trait
of several physical, chemical and biological toxic stimuli. OS plays a crucial role in several
cellular functions, highly relevant for carcinogenesis. The epithelial tissues, the natural tar-
get of HPV infection are heavily exposed to oxidative stress that might therefore represent
a key factor in viral carcinogenesis and tumour progression. To shed light on this possible
connection, studies have been conducted on the role of OS in neoplastic progression, cell
proliferation and cell death.

The effect of Reactive Oxygen Species (ROS) generated under sub-lethal UV-B irradia-
tion on HPV-16 mRNA expression has been studied in human keratinocytes transfected
with the whole HPV-16 genome (HK-168). This OS has induced a global reduction of
viral oncogenes transcription that was followed by growth arrest and moderate apoptosis.
HK-168, as well as other HPV transformed cells, appear rather resistant to OS compared
with HPV negative cells. This difference in cell response seems to correlate with the ac-
tivity of the NAD(P)H Quinone Oxidoreductase (NQO-1). This is a cytoplasmic mem-



brane-bound enzyme that, catalysing the two electron reduction of quinones to hydro-
quinones, prevents the semiquinone radical generation. Preliminary results indicate that
this correlation does not depend on the physical interaction of NQO-1 t with the cellu-
lar p53, and suggest that the modulation of the viral E2 gene might be involved.

The study of the action of NQO-1 has also been extended to diploid melanocytes and to
melanoma cells. In this cell setting the NQO-1 takes part in the generation of melanin
precursors, and provides a mechanism for sinking quinones (highly reactive, potentially
harmful compounds) into stable inert polymers (the melanins). This scavenging mechanism
is also available in diploid keratinocytes where it may be relevant in sinking aldehydes and
quinones into the lipo-fuscin pigments. Moreover, preliminary observation suggests that a
similar mechanism may also be occurring in non related cell lines, namely neuronal cells
where the detoxication of potentially hazardous compounds may fuel the unexplained pig-
ment deposition into deep brain loci.

CONTROL OF KERATINOCYTE GROWTH AND DIFFERENTIATION IN THE PSORIASIS.

HPVS5 induces cutaneous lesions in the skin of patients with Epidermodysplasia Verruciformis
(EV) and the involvement of HPV5 subtype b is associated with the malignant transforma-
tion of EV lesions. Recently, patients with psoriasis have been proposed as a reservoir of
HPV5. Psoriasis is a T-cell mediated inflammatory disease with release of a number of cy-
tokines that may be the cause of the epidermal proliferation. Preliminary results are suggestive
of an involvement of HPV type 5b in psoriasis. According to this view, the replication of
HPV5b (in conjunction with a particular genetic background) may cause the epidermal hy-
perproliferation and antigen stimulation. This chronic antigene stimulation would induce au-
toimmune phenomena thus priming a vicious circle reinforcing the viral replication. This hy-
pothesis may offer a rationale for therapeutic intervention aimed at eradicating viral replica-
tion and suppressing the stimulation of T-cells, inducing keratinocyte hyper-proliferation
through cytokine production. Moreover, high levels of ET-1 have been found in psoriatic skin
and in the serum of patients. Inflammatory cytokines like IL-1 alfa increase the production of
ET-1 that, in turn, may lead to the chronic stimulation of keratinocyte proliferation. Studies
are in progress to verify this hypothesis and to evaluate possible new therapies in controlling
the skin proliferation of psoriasis by utilising ET-1 antagonists

Clinical outcomes

NEW TESTS FOR HPV TYPING

Validation of hybrid capture II (hcIl Digene) as a screening tool for high-risk papillo-
mavirus infection.

Viral integration as possible prognostic marker.

Atrasentan (ET,R antagonist) as a possible therapeutic tool for cervix carcinoma

Plant (tobacco) production of a therapeutic vaccine against HPV16 (National and Inter-
national Patent, together with ISS and ENEA).
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Activities 2003

ENDOTHELIN —1 RECEPTORS AS NOVEL TARGETS IN TUMOR THERAPY

(Anna Bagnato, Ph.D)

In ovarian carcinoma cells, engagement of the endothelin A receptor (ET,R) by endothe-
lin-1 (ET-1) triggers activation of multiple signalling pathways that lead to enhanced tu-
mor cell proliferation, angiogenesis, survival and invasiveness. The acquisition of migrato-
ry and invasive abilities of tumor cells is also characterized by the loss in the gap junctional
intercellular communication (GJIC), that enables tumor cells to overcome microenviron-
mental control of the host, to invade surrounding tissues and to metastasize. In ovarian car-
cinoma cell lines, ET-1 leads to a 50-75% inhibition in intercellular communication and
to a decrease in the connexin 43 (Cx43)-based gap junction plaques. These mechanisms
are due to a transient tyrosine phosphorylation of Cx43 induced by ET,R-activated Src
tyrosine kinase pathway, suggesting that ET,R blockade may also contribute to the con-
trol of ovarian carcinoma cell and progression by preventing the loss of GJIC.

The recent identification of low molecular weight compounds that inhibit ligand-induced
activation of the ET,R now offers the possibility of testing this therapeutic approach in a
clinical setting. ABT-627 (atrasentan) a small molecule ET,R antagonist orally bioavalaible
and with suitable pharmacokinetic and toxicity profiles, inhibits cell proliferation and
VEGEF secretion of ovarian carcinoma cell lines and primary cultures and sensitizes these
cells to paclitaxel-induced apoptosis. In ovarian carcinoma xenografts, in which the ET-
1/ET,R autocrine pathway is overexpressed, tumor growth was significantly inhibited in
ABT-627-treated mice compared with control. The therapeutic efficacy of ABT-627 was
associated with a significant reduction in microvessel density, reduced expression of VEGE
MMP-2, Cx43 phosphorylation and increased percentage of apoptotic tumor cells. Com-
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bined treatment of ABT-627 with paclitaxel produced additive antitumor, apoptotic and
antiangiogenic eftects.

A difterent approach in targeting the ET-1 receptor in cancer treatment is represented by Ka-
posi’s sarcoma (KS) in which ET-1 acts as an autocrine growth factor through both ET,R and
ETyR. Binding of ET-1 and ET-3 to both receptors increased the proliferation, migration and
invasiveness of the KS derived cell line, KS IMM cells. Treatment of KS IMM xenografts with
the small molecule ET,/ET} antagonist A182086 produced a tumor growth inhibition. Thus
ET-1 receptor antagonists may be effective for treatment of this malignancy, being capable of
interfering simultaneously with cell proliferation, invasiveness and angiogenesis.

On the contrary, in melanoma, multiple molecular pathways elicited by ET-1 and ET-3 are
triggered by the ET R leading to the activation of all the molecular effectors involved in
melanoma progression, including integrins, tumor proteases, cell-cell adhesion and com-
munication molecules. The small molecule A-192621, an orally biovailable non peptide
ET,R antagonist, significantly inhibited melanoma growth in nude mice. Therefore, block-
ade of this receptor results in inhibition of melanoma growth in vitro and in vivo, offer-
ing an unprecedented opportunity of targeted therapy in this malignancy.

Nevertheless, aggressive tumor cells are endowed with multiple signaling molecules that
could potentially counteract the blockade of the endothelin receptor. In future studies, we
propose to expand the therapeutic repertoire of ET-1 receptor antagonists with other in-
tegrated protocols targeting multiple molecules to create the rationale to design novel clin-
ical therapeutic approaches in cancer treatment.

ANTIOXIDANT AND HEPATOPROTECTIVE EFFECTS OF ARTICHOKE EXTRACTS

(Stefania Miccadei, Ph.D)

Epidemiological studies have shown that consumption of fruits and vegetables is associat-

ed with reduced risk of chronic diseases.. Diets rich in grains, fruits and vegetables are

known to reduce cancer risk, implicating edible plants as potential sources of anticancer
agents, many of these belong to the flavonoid family.

Extracts from artichokes, Cynara Scolimus have been claimed to exert a beneficial action

against hepato-biliary disease, some of these effects are due to the antioxidative potential

of artichoke extracts or their constituents that are mainly flavones, flavanones, flavonols and
phenolic acids.

The therapeutic activity of the extract is probably due to the phenolic structure of these

substances, that are responsible for the free radical mediated process inhibition. Free radi-

cals and lipid peroxidation are known to play an important role in a great number of
pathological states.

The purpose of this study, was to characterize the antioxidative, hepatoprotective and an-

tiproliferative potential of extracts from the edible part of artichoke and to identify some

of the constituents responsible for these effects.

 Extracts from artichoke protect against oxidative stress induced by hydrogen peroxide in
cultured rat hepatocytes.

* The artichoke extracts diminished the loss of total cellular glutathione resulting from ex-
posure to hydrogen peroxide and reduced the accumulation of lipid peroxidation in-
duced by the oxidative stress.

* In a rat hepatoma cell line system, the extracts induced cells to undergo apoptosis in a
dose-dependent manner. Because isolated human hepatocytes represent a valuable in vit-
ro model to investigate the metabolism and cytotoxicity of xenobiotics, we will study the
antioxidative and protective potential of artichoke in isolated human hepatocytes induced
by oxidative stress. Further studies will be designed to investigate the effects of the arti-
choke on cell growth, cell cycle and apoptosis induction in human hepatoma cell lines.

We are performing these experiments in collaboration with Dr. G.Maiani (INRAN).



RETINOBLASTOMA PROTEIN AS A CO-ACTIVATOR IN THYROID SPECIFIC TRANSCRIPTION

(Stefania Miccadei, Ph.D)

We are studying the regulation of the tissue-specific gene expression in thyrocytes. We have
focused on the role of the transcription factor Pax 8 in the control of the thyroperoxidase
(TPO) gene promoter activity and we are interested in the identification of Pax 8 tran-
scriptional co-activator. The retinoblastoma protein (pRB) is an important regulator of the
cell cycle and works as a tumor suppressor. Although the exact mechanisms are not fully
understood, pRb also plays a positive role in induction of tissue-specific gene expression.
Furthermore, pRb enhances the transcriptional activity of several transcription factors in-
cluding MyoD, MEF2 and C/EBPs

We have obtained experimental data suggesting that pRb cooperates with Pax 8 in the in-
duction of the TPO gene promoter. We have found that Pax 8 and pRb directly interact
and, through X-CHIP experiments, that pRb is bound to the same promoter in thyro-
cytes. Furthermore, utilizing the RNA interference protocol, we have been able to show
that the pRb positive role on the TPO gene promoter is mediated by Pax 8.

In order to obtain some in vivo data on the pRb role in thyrocytes we are selecting a
mouse strain with the somatic, tissue-specific and inducible pRb gene knock-out.

We are performing these experiments in collaboration with Dr. D. Civitareale(CNR).
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Molecular characterization of Che-1 functions

Control of transcription and chromatin remodeling are the main areas of interest for Lab-
oratory B. In particular, The members of Lab B are characterizing the functions of a nov-
el human nuclear protein, Che-1, identified by a two-hybrid screening using the subunit
11 of RNA polymerase II. Che-1 is an ubiquitously expressed nuclear protein. The stud-
ies performed on this protein and its homologues in rat and mice strongly support the idea
that Che-1 is involved in the regulation of gene transcription and cell proliferation. Che-
1 directly interacts with Rb and the core of RNA pol II, it is down-regulated by TGF-b,
and when fused to the GAL4 DNA binding domain transactivates GAL4 target reporters.
The knockout of Traube, the murine Che-1, blocks early embryonic development and re-
duces cell proliferation. Che-1 contains a leucine zipper structure, several potential phos-
phorylation sites for different kinases, and three nuclear receptor-binding LXXLL consen-
sus sequences. Although Che-1 does not possess a LXCXE motif, one of the two regions
of interaction with Rb (aa 305-323) contains features that are conserved among viral Rb-
binding proteins and HDAC1-3, with the importance predicted by crystallographic data
and supported by peptide competition experiments. We have demonstrated that Che-1
contacts the Rb pocket region and competes with HDAC1 for Rb binding site, removing
HDACI1 from the Rb/E2F complex in vifro and from the E2F target promoters in vivo.
Furthermore, in this way we found that Che-1 expression can regulate E2F dependent
transcription and cell proliferation, supporting a novel mechanism of Rb inactivation.
Despite the pro-proliferative role of Che-1/Traube, we observed that Che-1 is down-reg-
ulated in several tumors compared to matching normal tissue with an incidence of 80% in
the colon carcinomas examined. In agreement with these data, Che-1 overexpression
caused cell cycle arrest in human colon carcinomas cell lines through induction of the cy-
clin-dependent kinases inhibitor p21%" (p21).

We have investigated the expression of Che-1 in neuronal cells and we showed that Che-
1 directly interacts with Tau, which is a microtubule-associated protein involved in the as-
sembly and stabilization of the neuronal microtubule network that plays a crucial role
modulating neuronal morphogenesis, axonal shape and transport. In rat cerebellar granule
neurons (CGNs) Che-1 partially co-localizes with Tau in the cytoplasm, and we observed
that Tau/Che-1 interaction is modulated during neuronal apoptosis.

Moreover, we have characterized the genomic organization of the mouse ortholog for
Che-1 and the promoter region together with its activity. The promoter resulted TATA less
and presented several potential transcription factor binding motifs. Importantly, we showed
that Che-1 expression is regulated by a negative feed-back mechanism in which this pro-
tein binds its own promoter and represses its transcription.

Recently, we found that Che-1 is accumulated and phosphorylated in cells responding to



genotoxic agents, such as Doxorubicin and ionizing radiation. The DNA damage-activat-
ed checkpoint kinases ATM and Chk?2 interact with and phosphorylate Che-1, enhancing
its accumulation and stability, and promoting Che-1-mediated transcription of p53-re-
sponsive genes and of p53 itself, as evidenced by cDINNA microarray analysis.
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Activities 2003

Our laboratory is essentially involved in studies regarding the molecular bases of cellular
transformation and tumor progression, in order to identify sets of diagnostic, prognostic
and therapeutic targets of potential interest in cancer clinical practice.

E1A DEREGULATES THE CENTROSOME CYCLE IN A RAN GTPASE-DEPENDENT MANNER

The small DNA virus proteins E1A and E1B from human Adenovirus, E6 and E7 from
human papillomavirus, and large T and small T antigens from SV40, are multifaceted mo-
lecular tools that can carry out an impressive number of tasks in the host cell. These viral
factors, collectively termed “oncoproteins” for their ability to induce cancer, can be viewed
as paradigmatic oncogenic factors which can disrupt checkpoint controls at multiple lev-
els - they interfere with both ‘gatekeeper’ cellular functions, including major control path-
ways of cell cycle and apoptosis, and with ‘caretaker’ functions, thereby inducing mitotic
abnormalities and increasing genomic instability.

Exploring the Adenovirus interactome by means of the yeast two-hybrid system, we have
discovered a novel physical interaction between the Adenovirus E1A oncoprotein and
Ran, a small GTPase which regulates nucleo-cytoplasmic transport, cell cycle progression,



and mitotic spindle organization. Expression of E1A elicits induction of S phase and cen-
trosome amplification in a variety of rodent cell lines. The induction of supernumerary
centrosomes requires functional RCC1, the nucleotide exchange factor for Ran and,
hence, a functional Ran network. The E1A portion responsible for the interaction with
Ran is the ENT (Extreme N-Terminal) region (amino acids 1-36), which is also required
for induction of centrosome amplification. In an in vitro assay with recombinant proteins,
wild-type E1A interferes with nucleotide exchange on Ran, while an E1A mutant, lack-
ing the ENT region/deleted from the ENT region, does not. In addition, we detected an
in vitro interaction between Ran and HPV-16 E7 and SV40 large T Ag, two oncoproteins
functionally related to E1A. These findings suggest a common pathway of these oncopro-
teins in eliciting virus-induced genomic instability. In essence, we showed that interference
with the control of the centrosome number is a novel function of E1A, which places E1A
upstream of processes implicated in genomic instability. The finding that both E1A and E7
physically interact with Ran suggests that these oncoproteins - besides their established
role in interfering with pRb/E2F-dependent pathways - can also deregulate the centro-
some cycle by altering Ran GTPase-dependent control directly. Thus, indicating the Ran
GTPase as a novel target of E1A in the pathways controlling centrosome homeostasis,
might represent a novel shared function among the viral oncoproteins E1A, E7 and large
T Ag. Acute expression of these oncoproteins can thus be viewed as a key event able to
uncouple the centrosome cycle from the cell cycle, highlighting a direct link between vi-
ral infection and the induction of genomic instability.

CO-EXPRESSION OF HELICOBACTER PYLORI’S PROTEINS CAGA AND HSPB INDUCES CELL PROLIF-
ERATION INDEPENDENTLY FROM THE BACTERIAL INFECTION

Adenocarcinoma of the stomach is the second most common cause of cancer mortality in
the world. The purpose of this study was to evaluate the potential role in carcinogenesis of
two secreted Helicobacter pylori’s proteins, CagA and HspB, both shown to increase the risk
of gastric carcinoma in patients infected with H. pylori-positive strain. The effects of these
two proteins on cell kinetics and the ability to selectively affect the expression of cell cycle-
related proteins by transtection of a human gastric epithelial cell line (AGS) were analyzed.
Using a genomic library of H. pylori, we isolated and cloned CagA and HspB cDNAs. The
effects of the overexpression of the respective proteins on cell growth were analyzed in AGS
cells by immunoblots, proliferation assay, and flow cytometry. Coexpression of CagA and
HspB in AGS cells in the first 48 h caused an increase of the level of E2F transcription fac-
tor, Cyclin D3, and phosphorylated retinoblastoma protein, all involved in the G1-S check-
point of the cell cycle. Consistently, an increase of cell proliferation, corresponding to an
augment of the fraction of the cells in the S-G2-M phase of the cell cycle, was also demon-
strated. Moreover, an increase of c-jun protein levels, but not of c-fos, was also found after
coexpression of CagA and HspB. All these data suggest that, at least in these cells, the de-
velopment of cancer is not due to a nonspecific accumulation of random mutations, but
may be triggered by hyperproliferative effects specifically due to some proteins produced by
the pathogenic strains of H. pylori. To the best of our knowledge, this is the first report show-
ing a specific hyperproliferative effect on gastric epithelial cells caused by the action of two
bacterial protein products, independently from any eftect due to the mechanism of infec-
tion. This observation further contributes to the elucidation of the molecular mechanisms
involved in the eftects of H. pylori on cell cycle control and provides insights into the roles
played by the organism’s proteins in gastric carcinogenesis. Nevertheless, it indicates possi-
ble molecular targets of diagnosis and therapy for this kind of neoplasm.

IDENTIFICATION OF GENES DOWN-REGULATED DURING MELANOMA PROGRESSION: A CDNA ARRAY
STUDY

Despite the clonal origin of most tumors, their tremendous heterogeneity suggests that
cancer progression springs from the combined forces of both genetic and epigenetic
events, which produce variant clonal populations, together with the selective pressures of
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the microenvironment, which promote growth and, perhaps, dissemination of variants
with a specific set of characteristics.

In order to identify genes relevant for melanoma development, we carried out cDNA ar-
ray experiments employing an in vitro model of human melanoma progression, consisting
of two cell lines: one, LP, derived from a primary melanoma and the other, LM, from its
metastatic supraclavicular lymph node. Basic ¢cDNA array data identified 26 genes as
down-regulated in the LM cell line. Northern blot analysis confirmed an effective tran-
scriptional down-regulation for five out of 13 genes analyzed. The products of these five
genes belong to different functional protein types, such as transcription and translation
regulators (Edg-2, eIF-3 p110, and RNPL/RBM3), extracellular communicators
(PRSS11) and members of the major histocompatibility complex (beta2-microglobulin).
Some previously described differences in expression patterns, such as loss of HLA I, were
confirmed by our array data. In addition, we identified and validated for the first time the
reduced expression level of several genes during melanoma progression. In particular, re-
duced Edg-2 gene product expression was also confirmed in a group of 50 primary
melanomas and unrelated metastases. In conclusion, comparative hybridization by means
of cDNA arrays assisted in identifying a series of novel progression-associated changes in
gene expression, confirming, at the same time, a number of previously described results.
In addition, we reported ferritin light chain (L-ferritin) gene overexpression in the LM
metastatic cell line. We are currently demonstrating that artificial L-ferritin down-modu-
lation in the LM cells strongly inhibits proliferation and chemoinvasion in vitro, and cell
growth in vivo. In addition, LM cells with artificially down-modulated L-ferritin levels dis-
play enhanced sensitivity to oxidative stress, epitomized as increased superoxide dismutase
and decreased catalase activities, and to apoptosis. Immunohistochemical analysis of a hu-
man melanoma tissue array is revealing that ferritin expression levels in metastatic lesions
(50 cases) is significantly higher (P<0.0001) than in primary melanomas. Additionally, fer-
ritin expression results constantly up-regulated in autologous lymph node melanoma
metastases, when compared to the primary tumor (11 cases tested). These data suggest that
high ferritin expression can enhance cell growth and improve resistance to oxidative stress
in metastatic melanoma cells, by interfering with their cellular antioxidant system. The po-
tential significance of these findings deserves to be validated in a clinical setting.

ANALYSIS OF APAF-1 EXPRESSION IN HUMAN CUTANEOUS MELANOMA PROGRESSION

APAF-1 plays a pivotal role in mitochondria-dependent apoptosis, binding to cytochrome
¢ and favoring activation of caspase-9. It has been shown that epigenetic silencing of the
APAF-1 gene is a common event in several metastatic melanoma cells in vitro. We deter-
mined, by Western blot, variations in the level of expression of APAF-1 in several human
melanoma cell lines and, by immunohistochemistry, in a group of 106 histological samples
including benign and malignant melanocytic lesions. We observed APAF-1 down-regula-
tion or loss of expression in two metastatic melanoma cell lines, compared to primary
melanoma cell lines. The immunohistochemical analysis revealed a significant difference in
APAF-1 staining between nevi and melanomas. In addition, we found a significant nega-
tive correlation between APAF-1 expression level and tumor thickness and between pri-
mary melanomas and metastases. To the best of our knowledge, this is the first report show-
ing APAF-1 loss of expression as a marker of malignant transformation and tumor pro-
gression in human melanoma samples. In particular, the observation that melanomas which
have developed metastasis display a lower APAF-1 expression when compared to
melanomas that have not developed a metastasis, irrespective of melanoma thickness,
strongly suggests a possible prognostic value of APAF-1 expression. However, further stud-
ies with a larger number of patients are urgently needed to confirm these observations.
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Activities 2003

The work of our laboratory is centered on these major issues:

Peptide Synthesis and antibodies production.

Role of genetic polymorphisms in individual susceptibility of occupationally exposed
populations.

Serum p53 antibody as a useful marker in cancer

1. PEPTIDE SYNTHESIS AND ANTIBODIES PRODUCTION.

An important field we investigated is the use of synthetic peptides to produce specific an-
tibodies or to inhibit the functions of target proteins.

The production of specific antibodies against a protein involves a rather thorough study on
the structure/function relationship (i.e. conformational, chemical, etc.,) that leads to the
identification of the immunogenical regions therefore identifying the amino acid sequence
to be used.

The preparation of the antigen can be started only after the peptide characterization (i.e.
length, hydrophilicity, side residues). This investigation allows to choose the proper carrier
as well as the amino acidic residue to use in the carrier-peptide conjugation reaction. Af-
ter the completion of these theoretical studies, the peptide synthesis is begun.

These studies allowed to produce several polyclonal antibodies from laboratory animals
(rats and rabbits), currently used by researchers from IFO and other institutes.

The characterization of the protein is mandatory in order to use the peptides as specific
proteins inhibitors. Furthermore, it is important to decide at which level the inhibition of
proteins needs to take place. It is possible to use peptides that impair the protein-receptor
binding or peptides that prevent the conformational change (i.e. the passage from
monomer to dimmer). This structural study allows the identification of groups of peptides
that are synthesized and tested.

In recent years synthetic peptides have been widely used in the treatment of some diseases,
however the main problem of these therapeutic trials is the short life of the peptides in the
blood; since they are inactivated by exopeptidases that affect the amino-terminus leading
to a mix of amino acids and, eventually, a hydrophobic core composed of a few amino
residues.

In an attempt to increase peptide resistance towards seric proteases we performed studies
on some peptides that we synthesized and modified at the amino-terminal position.
Synthesis and utilization of quenched fluorescent peptides

A new, innovative and inexpensive synthesis strategy has permitted the assembly and ‘in
synthesis’ labeling of quenched fluorescent peptides to be used in several research projects.
Such peptides contain a fluorescent group, a quencher, and a scissile bond, which can be
cleaved by a protease. The specific trimming of the peptide by exo- or endopeptidases sep-
arates the quencher and the fluorescent reporter group, and this results in a 20 to 40-fold
increase of fluorescence, which can be measured by a luminescence Spectrometer or even
a colorimeter or an ELISA-reader. Such peptides are actually used for the study of antigen
processing and modeling in the endoplasmatic reticulum of selected cancer cells during the
complex pathways of antigen presentation.

Utilization of quenched fluorescent peptides

a) Studies on HIV

A panel of synthetic peptides selected from the amino acid sequence of HIV gp120,
known to inhibit in vitro the binding of the viral protein to CD4 receptors of human lym-
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phocytes, are actually being tested in cultures of infected PBMC, and the results are very
encouraging. At the same time, for future use in clinical trials, a few of these peptides have
been suitably modified at the amino termini in order to increase their resistance to the ac-
tion of circulating amino peptidases.

b) Antigen presentation

Polystyrene 5 m beads linked to purified HLA-A2 chains and loaded with a single syn-
thetic peptide deduced from a Hepatitis C Virus protein have been able to stimulate an
HCV-specific T-cell clone, with a substantial production of g-IFN. The stimulation was
peptide-specific and the efficiency was dependent on bead concentration, surface HLA
class I density, and peptide-bound amount. Thus, polystyrene beads carrying single pep-
tide-loaded HLA class I molecules might be potentially useful for the induction of T-cell
responses in viral infections and in tumors expressing known specific antigens.

2. ROLE OF GENETIC POLYMORPHISMS IN INDIVIDUAL SUSCEPTIBILITY OF OCCUPATIONALLY EXPOSED
POPULATIONS.

In the context of the joint project with the Istituto Superiore di Sanita-Ministero del-
I’Ambiente (Health impacts of urban air pollution), we began a study to highlight the pos-
sible effects of some metabolic polymorphisms (CYP1A1, CYP2E1, GSTM1, GSTT1,
NQO1, MTHFR, MTRR) and of DNA- repair gene polymorphisms (APE1, XRCC1
280, XRCC1 399, XRCC3 241, XPD). We evaluated some biohazard indicators in a hu-
man cohort exposed to occupational hazards. Air pollution is in fact one of the major
health problems in urban areas. The extensive use of oil derivatives for vehicles, house heat-
ing, and energy production involves the release in the air of several substances with a
proven mutagenic and carcinogenic potential such as benzene, benzo(a)pyrene as well as
gas pollutants and dusts.

The cohort we examined was that of Rome traffic officers. These workers are a model to
assess the effects of exposure to air pollutants in urban areas showing a similar hazard po-
tential to that of other workers who are exposed daily to traffic induced pollutants.

The genotyping of these subjects allowed to investigate the effects of some common phase
I and II metabolic polymorphisms (CYP1A1, CYP2E1, GSTM1, GSTT1,NQO1) on the
excretion rates of two metabolites of benzene: S-phenimercapturic acid (S-PMA), and
transmuconic acid (TMA).

The results obtained showed that the TMA/benzene hematic ratio is influenced, in addi-
tion to sex, seasonality, smoking habits, also by the metabolic group GSTM 1 or GSTT1
with relatively higher values in individuals with null genotype. The latter group is more
likely to be sensitive to the toxic eftects of benzene, since TMA is respectively a metabo-
lite of trans-trans-mucon aldeide (highly myelotoxic).

To assess the variable sensitivity to genotoxins we evaluated the individual DNA repair
ability, showing that smoking habits and GSTM1 genotype modulate the individual DNA
repair ability.

On this population we assessed the potential modulating effect of folic acid, that is deeply
involved in DNA methylation and nucleotide synthesis processes. Specifically we evaluat-
ed the role of the interaction between gene and environment on chromosomal stability in
individuals with different exposure to environmental pollutants.

On this regard, individuals were genotyped for polymorphisms of the methylenetetrahy-
drofolate reductase (MTHFR) and methionine sinthase reductase (MTRR) loci.

The results observed showed that seric levels of metabolic folic acid markers are influenced
by genetic factors and sex: in particular homozygotes for the genetic variant 667T of
MTHEFR have higher levels of plasmatic omocystine, that is associated with a higher risk
of severe pathologies.

3. SERUM P53 ANTIBODY AS A USEFUL MARKER IN CANCER
Dysfunctions in the p53 gene are the most common genetic alterations in cancer. They can
lead to the expression of a dysfunctional p53 protein with a longer half —life than the func-



tional one, resulting in accumulation of the dysfunctional protein in cancer cells. The ac-
cumulated protein may act as antigen and induce an immune response with production of
anti-p53 antibodies, detectable in the sera from patients with various types of cancer.
The aim of our work has been to evaluate the presence and the prognostic value of serum
anti-p53 antibodies in gastric carcinoma. In collaboration with the Laboratory of Clinical
Pathology of our Institute, we analysed anti-p53 antibodies by ELISA in sera from 135 pa-
tients with gastric carcinoma and 64 healthy blood donors as a control. The results demon-
strated that 14% gastric cancer patients (19 out of 135), but none of the healthy donors,
had significant levels of serum anti-p53 antibodies. Our results suggest that a low percent-
age of the sera from gastric cancer patients have anti-p53 antibodies; however, they are spe-
cific, resulting absent in healthy donors. The survival time, over 48 months, for patients
with serum positive for anti-p53 antibodies was longer than for those with serum nega-
tive for anti-p53 antibodies.

Since it has been previously reported that serum anti-p53 antibodies may be an early
marker of lung cancer, preceding clinical and radiological signs of disease, we wondered
whether serum anti-p53 antibodies could also be useful in the early diagnosis of gastric
carcinoma, where p53 alterations represent an early event in tumorigenesis. We analysed
100 patients with benign gastric diseases and found that 5 % patients resulted positive for
the presence of anti-p53 antibodies in their sera; in view of these results a higher number
of patients with benign gastric diseases will be studied in order to define the predictive sig-
nificance of serum anti-p53 antibodies in gastric cancer.

H. Pylori infection can induce p53 mutations and appears to be directly involved in the
gastric carcinogenesis. Patients with H. pylori infection and no-ulcer dyspepsia are at risk
of developing gastric cancer. To evaluate a possible role for serum anti-p53 antibodies in
the diagnosis of gastric carcinoma in these patients, we analysed, in collaboration with the
Department of Internal Medicine of the Catholic University of Rome, 287 dyspeptic pa-
tients and found high levels of anti-p53 antibodies in 11 (4 %); 4 of them also resulted H.
pylori positive. These patients are under investigation with regard to clinicopathologic pa-
rameters and clinical examinations.
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Amifostine impairs p53-mediated apoptosis of
human myeloid leukemia cells.

AcosTA J.C., RICHARD C., DELGADO M.D., HORITA M., R1zzO M.G.,
FERNANDEZ-LUNA J.L., LEON ].

Mol. Cancer Ther., 2(9), p.893-900, 2003

ABSTRACTS FROM PUBLICATIONS IN R EFERENCED JOURNALS

Amifostine is used as a cytoprotective agent in cancer treat-
ments. Amifostine protects from apoptosis in some models
and has been used as hematopoiesis stimulator in myeloid ma-
lignancies. As the apoptosis induced by many antitumoral
agents is mediated by p53, we studied the effect of amifostine
on p53-mediated apoptosis. We used human myeloid
leukemia K562 and NB4 cells expressing the temperature-

conditional p53-Val(135) mutant. Both cell lines undergo apoptosis at 32 degrees C due to the
presence of p53 in wild-type conformation. We found that amifostine dramatically reduced

apoptosis by p53 in both cell lines, as assessed by cell morphology, annexin V binding, fraction
of sub-G(1) cells, and DNA laddering. To explore the mechanism responsible for this apopto-

sis protection, we tested the effect of amifostine on p53 transcriptional activity. We found that
amifostine reduced p53-mediated transactivation of target promoters in NB4 and K562.

Macroarray analysis confirmed that several p53 target genes as p21(Wafl), mdm2, gadd45, pig8,
and pig3 were down-regulated at the mRINA level by amifostine in NB4 and K562. Also, c-
myc was up-regulated by amifostine in K562 in the presence of p53, consistently with the im-
pairment of p53-mediated apoptosis exerted by c-Myc in these cells. We conclude that ami-

fostine impairs p53-dependent apoptosis of myeloid leukemia cells by reducing the activation
of apoptosis-related genes. Our results open the possibility that amifostine could reduce the ef-

fectiveness of antitumoral treatments when it is dependent on active p53.

Constitutive knockout of Surfl is associated with
high embryonic lethality, mitochondrial disease
and cytochrome ¢ oxidase deficiency in mice.

AGOSTINO A., INVERNIZZI E, TIVERON C., FAGIOLARI G., PRELLE A.,
LAMANTEA E., GiavAzzI A., BATTAGLIA G., TATANGELO L., TIRANTI V.,
ZEVIANI M.

Hum. Mol. Genet., 12(4), p.399-413, 2003

We report here the creation of a constitutive knockout mouse
for SURF1, a gene encoding one of the assembly proteins in-
volved in the formation of cytochrome ¢ oxidase (COX).
Loss-of-function mutations of SURF1 cause Leigh syndrome
associated with an isolated and generalized COX deficiency
in humans. The murine phenotype is characterized by the fol-
lowing hallmarks: (1) high post-implantation embryonic
lethality, affecting approximately 90% of the Surfl(-/-) indi-
viduals; (2) early-onset mortality of post-natal individuals; (3)

highly significant deficit in muscle strength and motor performance; (4) profound and isolated
defect of COX activity in skeletal muscle and liver, and, to a lesser extent, heart and brain; (5)

morphological abnormalities of skeletal muscle, characterized by reduced histochemical reac-

tion to COX and mitochondrial proliferation; (6) no obvious abnormalities in brain morphol-

ogy, reflecting the virtual absence of overt neurological symptoms. These results indicate a func-
tion for murine Surfl protein (Surflp) specifically related to COX and recapitulate, at least in

part, the human phenotype. This is the first mammalian model for a nuclear disease gene of a
human mitochondrial disorder. Our model constitutes a useful tool to investigate the function

of Surflp, help understand the pathogenesis of Surtlp deficiency in vivo, and evaluate the ef-

ficacy of treatment.
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Can colorectal cancer patients with thymidylate ~No abstract available

synthase-overexpressing liver metastases have an
overall survival advantage with hepatic arterial
infusion alone?

ALIMONTI A., FERRETTI G., D1 CosIMO S., COGNETTI E,VECCHIONE A.
J. Clin. Oncol., 21(18), p.3543-4, 2003

Subacute motor weakness and left renal mass.  No abstract available

ALIMONTI A., D1 CosiMO S., D1 STANI E,VECCHIONE A., DI PALMA
M., FERRETTI G.
Am. ] Med., 114(8), p.706-8, 2003

Physical and functional interaction between HCV ~ Hepatitis C virus (HCV) core protein is a structural viral pro-
tein that packages the viral genomic RNA. In addition to this
function, HCV core also modulates a number of cellular reg-
ulatory functions. In fact, HCV core protein has been found
to modulate the expression of the cyclin-dependent inhibitor
p21(WAF1/CIP1) and to promote both apoptosis and cell
proliferation through its physical interaction with p53. Here,
we studied the ability of HCV core to bind the p53-related p73 protein, its isoforms and its
deletion mutants. We found that HCV core co-immunoprecipitated with p73 in HepG2 and
SAOS-2 cells. Deletion mutational analysis of p73 indicates that the domain involved in HCV
core binding is located between amino-acid residues 321-353. We also demonstrate that
p73/core interaction results in the nuclear translocation of HCV core protein either in the

core protein and the difterent p73 isoforms.

AvList A., GIAMBARTOLOMEI S., CUPELLI E, MERLO P., FONTEMAGGI G.,
SPAZIANI A., BALSANO C.

Oncogene, 22(17), p.2573-80, 2003

presence of the p73 alpha or p73 beta tumor-suppressor proteins. In addition, the interaction
with HCV core protein prevents p73 alpha, but not p73 beta dependent cell growth arrest in
a p53-dependent manner. Our findings demonstrate that HCV core protein may directly in-
fluence the various p73 functions, thus playing a role in HCV pathogenesis.

Prognostic value of serum and tumor tissue CA
72-4 content in gastric cancer.

ALOE S., D’ALESSANDRO R ., SPILA A., FERRONI P, BASILI S.,
PALMIROTTA R., CARLINI M., GRAZIANO E, MANCINI R.., MARIOTTI
S., COSIMELLI M., ROSELLI M., GUADAGNI E

Int. J. Biol. Markers, 18(1), p.21-7, 2003

To date no general agreement has been reached regarding the
prognostic significance of CEA, CA 19-9 and CA 72-4 as
serum markers in gastric cancer, and only scattered informa-
tion is available on the predictive value of marker expression
in tumor tissue. Therefore, a longitudinal study was designed
to analyze the presurgical serum and tumor tissue content of

CA 72-4, CEA and CA 19-9 in 166 patients at different stages

of gastric cancer, and to evaluate the possible correlation with
clinicopathological features in respect to prognostic information on relapse-free survival. The
results obtained showed that 48.4% of patients with tumor recurrence had positive presurgical
CA 72-4 levels compared to approximately 24% of patients who remained free of disease. Fur-
thermore, the median presurgical serum CA 72-4 levels were significantly elevated in relaps-
ing patients. Serosa and lymph node involvement as well as positive presurgical serum CA 72-
4 levels had independent prognostic value in predicting recurrence. A significant association be-
tween disease-free survival and lymph node involvement, depth of invasion and tumor tissue
content of CA 72-4 was also demonstrated. We may therefore conclude that CA 72-4 antigen
can be considered the marker of choice in the follow-up of gastric cancer patients and may be
used as a prognostic indicator of relapse.
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Feedback inhibition by RALT controls signal The ErbB-2 interacting protein receptor-associated late trans-

output by the ErbB network. ducer (RALT) was .pre\.nously identified as a feedback 1nh1b1tor
of ErbB-2 mitogenic signals. We now report that RALT binds
to ligand-activated epidermal growth factor receptor (EGFR),
ErbB-4 and ErbB-2.ErbB-3 dimers. When ectopically expressed
in 32D cells reconstituted with the above ErbB receptor tyro-
sine kinases (RTKs) RALT behaved as a pan-ErbB inhibitor.
Importantly, when tested in either cell proliferation assays or biochemical experiments measuring
activation of ERK and AKT, RALT affected the signalling activity of distinct EtbB dimers with
different relative potencies. RALT deltaEBR, a mutant unable to bind to ErbB RTKs, did not in-
hibit ErbB-dependent activation of ERK and AKT, consistent with RALT exerting its suppressive
activity towards these pathways at a receptor-proximal level. Remarkably, RALT deltaEBR re-
tained the ability to suppress largely the proliferative activity of ErtbB-2.ErbB-3 dimers over a wide
range of ligand concentrations, indicating that RALT can intercept ErbB-2.ErbB-3 mitogenic sig-
nals also at a receptor-distal level. A suppressive function of RALT deltaEBR towards the mito-
genic activity of EGFR and ErbB-4 was detected at low levels of receptor occupancy, but was

ANASTASI S., FIORENTINO L., FIORINI M., FRAIOLI R.., SALA G.,
CASTELLANI L., ALEMA S., ALIMANDI M., SEGATTO O.

Oncogene, 22(27), p.4221-34, 2003

completely overcome by saturating concentrations of ligand. We propose that quantitative and
qualitative aspects of RALT signalling concur in defining identity, strength and duration of signals
generated by the ErbB network.

Coexistence of a parathyroid adenoma and  The association of a functional parathyroid cyst with a parathy-

parathyroid cyst causing primary roid adenoma is an uncommon finding. In this report we de-
hvperparathvroidism scribe the clinical history of a 60-yr-old man, presenting with
yperp Y * the following findings: hypercalcemia (18.9 mg/dl), elevated
ARDITO G., FADDA G., DANESE D-’MODEGZO P, GI}SR;ANO A-vREX‘ serum parathormone levels (1320 pg/dl), hypercalciuria (228
EL’LI » ARDITO B, FONTECORVE A mg/dl), and hyperphosphaturia (155 mg/dl). Neck ultrasound,
J- Endocrinol. Invest., 26(7), p.679-82, 2003 y1opetic resonance imaging (MRI) and 99Tc Sestamibi
scintigraphy led to the identification of a left parathyroid ade-
noma, located at the lower pole of the left thyroid gland lobe, associated with a parathyroid cyst,
located at the upper extremity of the same thyroid lobe. Parathyroidectomy was performed and
the histological examination confirmed the diagnosis of a parathyroid adenoma with aspects of
cystic degeneration and an upper parathyroid cyst. Analysis of the crystal clear intracystic fluid
showed elevated parathyroid hormone (PTH) levels (137.000 pg/ml). The patient is normocal-
cemic at 2 yr after surgery without signs of recurrent parathyroid enlargements. Aetiology, diag-
nosis and management of parathyroid cyst will be discussed.

Dietary glycemic index, glycemic load and  Background: Dietary carbohydrates vary in their ability to
ovarian cancer risk: a case—control study in Italy. raise blood glucose and insulin levels, which, in turn, influence
levels of sex hormones and insulin-like growth factors. We ana-

AUGUSTIN L.S., POLESEL J., BOSETTI C., KENDALL C.W., LA VECCHIA .
J lyzed the effect of type and amount of carbohydrates on ovari-

C., PARPINEL M., CONTI E., MONTELLA M., FRANCESCHI S., JENKINS ) ) o )
DJ., DAL Maso L. an cancer risk, using the glycemic index (GI) and the glycemic

Ann. Oncol., 14(1), p.78-84, 2003 load (GL) measurement in a large case-control study conducted
in Italy.

Materials and methods: Cases included 1031 women with incident, histologically confirmed
epithelial ovarian cancer, from four Italian regions. Controls included 2411 women admitted to
the same hospital networks for acute, non-neoplastic conditions. Average daily GI and GL were
calculated from a validated food frequency questionnaire. Odds ratios (OR) and the correspon-
ding 95% confidence intervals (CI) were computed using multiple logistic regression.

Results: Ovarian cancer was directly associated with dietary GI (OR for highest versus lowest
quartile = 1.7, 95% CI 1.3-2.1) and GL (OR = 1.7,95% CI 1.3-2.1). The associations were ob-
served in pre- and postmenopausal women, and they remained consistent across strata of major co-
variates identified. CONCLUSIONS: This study supports the hypothesis of a direct association be-
tween GI and GL and ovarian cancer risk and, consequently, of a possible role of hyperinsuline-
mia/insulin resistance in ovarian cancer development.
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Therapies for cancer targeting endothelin
receptors.

BAGNATO A.
Drug of the Future, 28, p.983-989, 2003

Emerging role of endothelin-1 in tumor
angiogenesis.
BAGNATO A., SPINELLA E

Tiends Endocrinology Metabolism,14(1), p.44-50, 2003

No abstract available

Tumor vessels express distinct molecular markers that are
functionally relevant in the angiogenic process. Although ty-
rosine kinase receptor agonists are the major mediators of an-
giogenesis, several G-protein-coupled receptor agonists have
also been shown to have a role. Among these, endothelin-1
(ET-1), by acting directly on endothelial cells via the ET(B)
receptor, modulates different stages of neovascularization, in-

cluding proliferation, migration, invasion, protease production and morphogenesis, and also
stimulates neovascularization in vivo. ET-1 can also modulate tumor angiogenesis indirectly
through the induction of vascular endothelial growth factor (VEGF). Engagement of the
ET(A) receptor by ET-1 induces VEGF production by increasing levels of hypoxia-inducible
factor 1 alpha. Moreover, tumor cells themselves, predominantly expressing the ET(A) recep-
tor, might form vessel-like channels within the tumors. The role of ET-1 and its signaling net-
work in tumor angiogenesis suggests that new therapeutic strategies using specific ET(A)-re-
ceptor antagonists could improve antitumor treatment by inhibiting both neovascularization
and tumor cell growth.

Identification of genes down-regulated during
melanoma progression: a cDNA array study.

BALDI A., BATTISTA T., DE LUCA A., SANTINI D., ROSSIELLO L., BALDI
E, NATALI P.G., LOMBARDI D., PICARDO M., FELSANI A., PAGGI M.G.

Exp. Dermatol., 12(2), p.213-8, 2003

In order to identify genes relevant for melanoma develop-
ment, we carried out cDNA array experiments employing an
in vitro model of human melanoma progression, consisting of
two cell lines: one, LP, derived from a primary melanoma and
the other, LM, from its metastatic supraclavicular lymph node.

BALDI A., SANTINI D., DE Luca A., PAGGI M.G.
J. Cell. Physiol., 196(2), p.219-23, 2003

Basic cDNA array data identified 26 genes as down-regulat-
ed in the LM cell line. Northern blot analysis confirmed an
effective transcriptional down-regulation for five out of 13 genes analyzed. The products of
these five genes belong to different functional protein types, such as transcription and transla-
tion regulators (Edg-2, elF-3 p110, and RINPL/RBM3), extracellular communicators
(PRSS11) and members of the major histocompatibility complex (beta2-microglobulin). Some
previously described differences in expression patterns, such as loss of HLA I, were confirmed
by our array data. In addition, we identified and validated for the first time the reduced ex-
pression level of several genes during melanoma progression. In particular, reduced Edg-2 gene
product expression was also confirmed in a group of 50 primary melanomas and unrelated
metastases. In conclusion, comparative hybridization by means of cDNA arrays assisted in iden-
tifying a series of novel progression-associated changes in gene expression, confirming, at the
same time, a number of previously described results.

cDNA array technology in melanoma:  Genetic aberrations, mostly resulting in changes in gene ex-

an overview.  pression, are critical events in cancer onset and progression.
The advent of the cDNA array technology allows the screen-
ing and the efficient measurement of expression of thousands
genes simultaneously in a wide spectrum of experimental and
clinical models. This genomic scale approach is being cur-
rently used to obtain global views of human cancer gene expression and to identify genetic
markers that might be important for diagnosis, prognosis, and therapy. This review discusses
some recent findings obtained by means of cDNA arrays investigating the human melanoma.



Rb binding protein Che-1 interacts with Tau in  Che-1 is a recently identified human Rb binding protein that

cerebellar granule neurons inhibits the Rb growth-suppressing function and regulates cell

proliferation. Che-1 contacts the Rb and competes with
HDAC1 for Rb-binding site, removing HDAC1 from the

BarpaTO C., CORBI N., CANU N., FANCIULLI M., SERAFINO A., CIOT-  Rb/E2F cell cycle-regulated promoters. We have investigated
T1 M., LIBRI V., BRUNO T., AMADORO G., DE ANGELIS R.., CALISSANO

P, PassaNnaNTI C.
Mol. Cell. Neurosci., 24(4), p.1038-50, 2003

Modulation during neuronal apoptosis.

the expression of Che-1 in neuronal cells and we showed that
Che-1 directly interacts with Tau. Tau is a microtubule-associ-
ated protein involved in the assembly and stabilization of neu-
ronal microtubules network that plays a crucial role modulat-
ing neuronal morphogenesis, axonal shape, and transport. In rat cerebellar granule neurons
(CGNs) Che-1 partially colocalizes with Tau in the cytoplasm. Che-1 binds the amino-termi-
nal region of Tau protein, which is not involved in microtubule interactions. Tau and Che-1 en-
dogenous proteins coimmunoprecipitate from CGNs cellular lysates. In addition, Che-1/Tau
interaction was demonstrated both in overexpressing COS-7 cells and CGNs by FRET analy-
sis. Finally, we observed that Tau/Che-1 interaction is modulated during neuronal apoptosis.

Change of conformation of the DNA-binding  Xenopus p53 has biological and biochemical properties sim-

domain of p53 is the only key element for bind- ilar to those of human p53, except for optimal temperature.

ing of and interference with p73. The frog protein is f}llly active at 30 degrees C :flr.ld inactive at
37 degrees C, leading to a temperature-sensitive behavior

BEnsaAD K., LE BrAs M., UNsAL K., STRANO ., BLANDINO G.,TOM- ¢iinilar to that of the human mutant p53Ala(143) and the

INAGA O., ROUILLARD D., Soussi T. . X . .
murine mutant p53Val(135). Using hybrid proteins between
J Bil. Chem., 278(12), p.10546-55, 2003 1113 and Xenopus expressed from artificial p53 minigenes,
we have been able to demonstrate that change of conforma-
tion of the DNA-binding domain is the major determinant of this heat sensitivity. It has been
reported that some human tumor-derived p53 mutants can engage in a physical association
with p73, thus inhibiting its transactivating properties. The mechanism of this association re-
mains to be elucidated. The nature of the mutant p53 that can engage in this association also
remains controversial. Using the unique opportunity of the temperature sensitivity of Xeno-
pus p53, we demonstrate that binding of and interference with p73 require a change of con-
formation in the p53 protein. This interaction occurs through the DNA-binding domain of
p53 only when it is in a denatured state. These results reinforce the notion that mutant p53
with a conformational change can act as a down-regulator of the p73 pathway in human can-

cer and could confer a selective advantage to the tumor.

En bloc vertebrectomy and dural resection for — Study design: Case report.

chordoma: a case report. Objectives: Report a surgical technique for dural recon-

BiaGINT R., CASADEI R., BORIANI S., ERBA E, STURALE C., MASCARI struction after Vertebrectomy.
C., BorToLorT! C., MERCURI M.

) Methods: Clinical case analysis: chordoma from T12 to L2
Spine, 28(18), p.E368-72, 2003

with infiltration of the dura.

Results: Forty-six months after vertebral resection and re-
construction, the patient is disease free.

Conclusions: Wide en bloc resection is required for local control in chordoma. When the tu-
mor permeates the dura, resection not including the dura is intralesional with high risk of lo-
cal recurrence. Therefore, a proper wide resection consists in vertebrectomy removing the du-
ra infiltrated by the tumor. The two-stage dural reconstruction had strongly limited the leak-
age of liquor during surgery, and the dural patch provided extra strength anteriorly, where the
dural suture is more difficult.
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growth of human melanoma cells by inducing

Inhibition of c-Myc oncoprotein limits the  Here, we show that inhibition of c-Myc causes a proliferative

arrest of M14 melanoma cells through cellular crisis, evident
by the increase in size, multiple nuclei, vacuolated cytoplasm,

cellular crisis. induction of senescence-associated beta-galactosidase activity

Biroccio A., AMODEL S., ANTONELLI A., BENASSI B., ZUPL G and massive apoptosis. The c-Myc-induced crisis is associated

J. Biol. Chem., 278(37), p.35693-701, 2003 with decreased human telomerase reverse transcriptase ex-

pression, telomerase activity, progressive telomere shortening,

glutathione (GSH), depletion and, increased production of re-
active oxygen species. Treatment of control cells with L-buthionine sulfoximine decreases GSH
to levels of c-Myc low expressing cells, but it does not modify the growth kinetic of the cells.
Surprisingly, when GSH is increased in the c-Myc low expressing cells by treatment with N-
acetyl-L-cysteine, cells escape crisis. To test the hypothesis that both oxidative stress and telom-
erase dysfunction are involved in the c-Myc-dependent crisis, we directly inhibited telomerase
function and glutathione levels. Inactivation of telomerase, by expression of a catalytically in-
active, dominant negative form of reverse transcriptase, reduces cellular lifespan by inducing
telomere shortening. Treatment of cells with L-buthionine sulfoximine decreases GSH content
and accelerates cell crisis. Analysis of telomere status demonstrated that oxidative stress aftects
c-Myc-induced crisis by increasing telomere dystunction. Our results demonstrate that inhibi-
tion of c-Myc oncoprotein induces cellular crisis through cooperation between telomerase
dysfunction and oxidative stress.

Telomere dysfunction increases cisplatin and
ecteinascidin-743 sensitivity of melanoma cells.

Biroccio A., GABELLINI C., AMODEI S., BENAssI B., DEL BUraLO D.,
ELLI R., ANTONELLI A., D’INcALCI M., Zupl G.

Mol. Pharmacol., 63(3), p.632-8, 2003

The aim of this study was to investigate the role of telomerase
function on the chemosensitivity of melanoma cells. To this
end, ecteinascidin-743 (ET-743) and cisplatin [cis-di-
amminedichloroplatinum(Il) (CDDP)], two DNA-interacting
drugs that invariably cause an arrest in the G(2)/M phase, and
1-(2,4-dichlorobenzyl)-1H-indazole-3-carboxylic acid

(LND), a mitochondria-targeting drug inducing a G(1) block,
were used. As experimental model, human melanoma clones showing reduced human telom-
erase reverse transcriptase (WTERT) expression and telomerase activity and characterized by
telomere dysfunction were used. Reconstitution of telomerase activity by exogenous hTERT
expression improved telomere function and reduced the sensitivity to CDDP and ET-743 with-
out affecting LND susceptibility. The decreased sensitivity to CDDP and ET-743 was mainly
caused by the ability of cells to recover from drug-induced damage, evaluated in terms of both
chromosomal lesions and cell survival. The ability of hTERT-reconstituted cells to recover from
drug-induced damage was attributable to the restoration of cell cycle progression. In fact, the
cells without hTERT restoration remained for a prolonged time in the G(2)/M phase, and this
cell cycle alteration made irreversible the drug-induced S-G(2)/M block and led to the activa-
tion of apoptotic program. On the contrary, the hTERT-reconstituted cells progressed quickly
through the cell cycle, thus acquiring the capacity to recover from drug-induced block and to
protect themselves from the G(2)/M phase-specific drug-triggered apoptosis.

The future of antisense therapy: combination
with anticancer treatments.

Biroccio A., LEONETTI C., Zuprl G.

The current direction in cancer research is rational drug de-
sign, which is based on the evidence that transformed cells are
characterized by alterations of genes devoted to the regulation

of both cell proliferation and apoptosis. A variety of ap-
Oncogene, 22(42), p.6579-88, 2003 proaches have been carried out to develop new agents selec-
tive for cancer cells. Among these, antisense oligonucleotides
(ASOs) are one of such class of new agents able to inhibit specifically the synthesis of a par-
ticular cancer-associated protein by binding to protein-encoding RNA, thereby preventing
RNA function. In the past decade, several ASOs have been developed and tested in preclinical
and clinical studies. Many have shown convincing in vitro reduction in target gene expression
and promising activity against a wide variety of tumors. However, because of the multigenic
alterations of tumors, the use of ASOs as single agents does not seem to be effective in the treat-
ment of malignancies. Antisense therapy that interferes with signaling pathways involved in cell



proliferation and apoptosis are particularly promising in combination with conventional anti-
cancer treatment. An overview of the progress of ASOs used in combination therapy is pro-

vided.

Tanycytic ependymoma of the spinal cord. Case
report and review of the literature.

BOCCARDO M., TELERA S.,VITALI A.

Objective and importance: We report a rare case of the
tanycytic variant of intramedullary ependymoma. Tanycytes
are the common progenitor cells of both ependymal cells and

astrocytes. These particular elongate unipolar and bipolar
Neurochinurgie, 49(6), p-605-10, 2003 ependymal cells extend from the ventricular lumen to the
surface of the nervous system. It is extremely important, in
terms of both management and prognosis, to distinguish intramedullary tanycytic ependymo-
mas from intramedullary astrocytomas although a correct histological diagnosis may be difti-

cult since tanycytes resemble astrocytes.

Case report: A 39-year-old woman underwent surgical treatment for a cervical in-
tramedullary tumor in our department. Although pathological examination of frozen sections
was suggestive of low-grade astrocytoma, the definitive histological diagnosis was “tanycytic”
ependymoma, a tumor characterized by poor cellularity, elongated elements mixed with fib-
rillary components, rare pseudo-rosettes and mixed astro-ependymal aspects. Since a complete
resection was performed at surgery, no further treatment was proposed. After a follow-up pe-
riod of two years the patient is free from recurrence.

Conclusion: Tanycytic ependymomas should be managed in the same way as “ordinary”
ependymomas, since there is no current evidence suggesting that these morphologically dis-
tinct tumors differ in terms of biological behavior. Increased awareness of this transitional form
of intramedullary ependymoma among neurosurgeons and pathologists may avoid incorrect
surgical approaches and postoperative treatment.

Impact of epoetin beta on quality of life in
patients with malignant disease.

BOOGAERTS M., COIFFIER B., KAINZ C.;EPOETIN BETA QOL WORK-

This open-label, prospective study was conducted to compare
the impact of epoetin beta vs standard care on quality of life
(QoL) in anaemic patients with lymphoid or solid tumour

malignancies. A total of 262 anaemic patients (haemoglobin
[Hb]<or=11 g dI(-1)) were randomised to a 12-week treat-
ment with s.c. epoetin beta (initial dose 150 IU kg(-1) three
times weekly) or standard care. Transfusions were recom-

ING GROUP (COGNETTI E)
Br. J. Cancer, 88(7), p.988-95, 2003

mended for both groups at an Hb threshold of 8.5 g dI(-1). The primary efticacy variables were
improvement in QoL as measured using the Short-Form-36 physical component summary
(SE-36 PCS) score and the Functional Assessment of Cancer Therapy fatigue and anaemia sub-
scales (FACT-F and FACT-An). A visual analogue scale (VAS) was also used as a global QoL
measure. Clinical response was defined as a >or=2 g dl(-1) increase in Hb level without need
of transfusion after the initial 4 weeks of treatment. Baseline to final visit changes in SF-36
PCS, FACT-F and VAS scores were significantly greater with epoetin beta than with standard
care (P<0.05); changes in FACT-An subscale score tended to be greater with epoetin beta
(P=0.076). Epoetin beta significantly increased Hb concentrations relative to standard care (re-
sponders: 47% vs 13%; P<0.001). Levels of endogenous erythropoietin <50 mIU ml(-1) were
significantly predictive of response (OR 2.496, 95% CI: 1.21-5.13). Epoetin beta therapy sig-
nificantly improves QoL compared with standard care in anaemic patients with solid tumours
and lymphoid malignancies.
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Bovine papillomavirus type 4 in oesophageal
papillomas of cattle from the south of Italy.

BORZACCHIELLO G., AMBROSIO V., ROPERTO S., POGGIALI E, TSIRI-
MONAKIS E.,VENUTI A., CAMPO M.S., ROPERTO E

J. Comp. Pathol., 128(2-3), p.203-6, 2003

Oesophageal papillomas are known to occur in cattle infect-
ed with bovine papillomavirus type 4 (BPV-4), and BPV-4
papillomas may undergo malignant progression in cattle that
feed on bracken fern. In the south of Italy, where bracken fern
is common, examination of 1133 slaughterhouse cattle aged
4-12 years revealed oesophageal lesions (single or multiple pe-
duncuolated proliferations, or mucosal thickening) in 147

(13%). These two types of lesion were consistent with exophytic and inverted papilloma, re-
spectively. BPV-4 was detected by polymerase chain reaction (PCR) analysis in >60% of the
samples in which oesophageal papilloma was diagnosed histopathologically. Nucleotide se-
quencing of the PCR amplicons confirmed the presence of BPV-4 in the papillomas. This is

the first report of such infections in a European country other than Britain.

Presence of bovine papillomavirus type 2 DNA
and expression of the viral oncoprotein E5 in nat-
urally occurring urinary bladder tumours in cows.

BORZACCHIELLO G., IOVANE G., MARCANTE M.L., POGGIALI E, Ropr-
ERTO E, ROPERTO S.,VENUTI A.

J. Gen. Virol., 84(Pt 11), p.2921-6, 2003

Samples of neoplastic and normal urothelium were obtained
from cows originating from areas of southern Italy, a region in
which chronic enzootic haematuria is endemic and bracken
fern infestation is widespread. Specimens were analysed for
bovine papillomavirus type 2 (BPV-2) DNA, BPV-2 E5 ex-
pression and telomerase activity. A total of 46 of 60 tumours
and 17 of 34 normal bladder mucosa samples harboured
BPV-2 DNA. Analysis of a subset of samples showed E5 pro-

tein expression and telomerase activity in tumour tissue only. No normal samples positive for
BPV DNA showed E5 protein expression or telomerase activity, suggesting the presence of
DNA in a latent state. Taken together, these data on naturally occurring bovine bladder tu-

mours corroborate the hypothesis of their virus origin.

Early detection of meningeal localization in
acute promyelocytic leukaemia patients with
high presenting leucocyte count.

BRrECcIA M., CARMOSINO 1., DivERIO D., DE SANTIS S., DE PROPRIS
M.S., RoMANO A., PETTI M.C., MANDELLI E, LO-Coco E

Br. J. Haematol., 120(2), p.266-70, 2003

Extramedullary relapse occurs infrequently in acute promye-
locytic leukaemia (APL) but has been increasingly reported
after the advent of all-trans retinoic acid (ATRA) treatment,
probably as a consequence of improved patient survival. We
describe our single centre experience of six APL patients who
had disease localization in the central nervous system (CNS).
In three patients, clinical symptoms (headache and/or nausea)

that presented during follow-up led to the performance of a
lumbar puncture and detection of overt CNS infiltration. Two of these patients had simultane-
ous haematological relapse and one was in molecular remission when CNS leukaemia was
documented. One patient with no local symptoms showed CNS infiltration at the time of mo-
lecular relapse. Following the introduction of routine lumbar puncture, carried out after front-
line induction in all newly diagnosed patients with white blood cell count (WBC) greater than
10 x 109/1, two additional patients in molecular remission with no local symptoms were found
to have initial APL localization in the CNS. Presenting features included in 6/6 patients an el-
evated WBC count (> 10 x 109/1) and a predominance of the PML/RAR bcr3 type (5/6 pa-
tients) and of microgranular morphology (5/6 patients). Our findings highlight the importance

of carrying out lumbar puncture in APL patients presenting with high-risk features.

The diagnostic importance of the isolated
supranuclear downward gaze ophthalmoplegia in
progressive supranuclear palsy.

BRrRuUSA A., BENTIVOGLIO A.R., CALZETTI S., CAMMARATA S., CONGIA
S., FASANO A., JANDOLO B., Lucct B., PRIMAVERA A., STOEHR R.

Neurol. Sci., 24(3), p.161, 2003

No abstract available



Kit regulatory elements required for expression
in developing hematopoietic
and germ cell lineages.

CAIRNS L.A., MORONI E., LEVANTINI E., GIORGETTI A., KLINGER
EG., RONzONI S., TATANGELO L., TIVERON C., DE FELICI M., DOLCI
S., MAGLI M.C., GIGLIONI B., OTTOLENGHI S.

The Kit (White) gene encodes the transmembrane receptor
of stem cell factor/Kit ligand (KL) and is essential for the nor-
mal development/maintenance of pluripotent primordial
germ cells (PGCs), hematopoietic stem cells (HSCs),
melanoblasts, and some of their descendants. The molecular
basis for the transcriptional regulation of Kit during develop-

ment of these important cell types is unknown. We investigat-
ed Kit regulation in hematopoietic cells and PGCs. We iden-
tified 6 DNase I hypersensitive sites (HS1-HS6) within the
promoter and first intron of the mouse Kit gene and developed mouse lines expressing trans-

Blood, 102(12), p.3954-62, 2003

genic green fluorescent protein (GFP) under the control of these regulatory elements. A con-
struct driven by the Kit promoter and including all 6 HS sites is highly expressed during mouse
development in Kit+ cells including PGCs and hematopoietic progenitors (erythroid blast-
forming units and mixed colony-forming units). In contrast, the Kit promoter alone (com-
prising HS1) is sufficient to drive low-level GFP expression in PGCs, but unable to function
in hematopoietic cells. Hematopoietic expression further requires the addition of the intron-
proximal HS2 fragment; HS2 also greatly potentiates the activity in PGCs. Thus, HS2 acts as
an enhancer integrating transcriptional signals common to 2 developmentally unrelated stem
cell/progenitor lineages. Optimal hematopoietic expression further requires HS3-HS6.

Understanding human cancer using Drosophila:
Tid47, a cytosolic product of the DnaJ-like tumor
suppressor gene 12Tid, is a novel molecular partner
of patched related to skin cancer.

CANAMASAS 1., DEBES A., NATALI P.G., KURZIK-DUMKE U.
J. Biol. Chem., 278(33), p.30952-60, 2003

Recessive mutations of the Drosophila gene lethal(2)-tumor-
ous imaginal discs (1(2)tid) cause neoplastic growth of the an-
lagen of the adult organs, the imaginal discs. Here we report
that the three proteins encoded by this evolutionarily con-
served gene, Tid50, Tid47, and Tid40, identified as members
of the DnaJ cochaperone family, are destined for different cel-
lular compartments, build complexes with many proteins in a

developmental stage-specific manner, and are likely to be in-

volved in different cellular processes. We show that the cy-
tosolic Tid47 molecule is a novel component of the Hedgehog (Hh)-Patched (Ptc) signaling
regulating cell/tissue polarity and spatial patterning during development and is associated with
human tumors such as basal cell carcinoma (BCC) and medulloblastoma. We provide func-
tional evidence for its direct in vivo interaction with the Hh-bound Ptc receptor during sig-
nal transmission. Because loss of 1(2)tid causes neoplastic transformation of Hh-responsive cells,
we suggest that Tid47 may at least act as a guardian of the Hh signaling gradient by regulating
Ptc homeostasis in the tissue. Finally, we show that the expression of htid-1, the human coun-
terpart of 1(2)tid, 1s altered in human BCCs. We demonstrate that in BCCs loss of htid expres-
sion correlates with loss of differentiation capacity of the neoplastic cells similar to that found
in the Drosophila tumor model.

The EUROCARE-3 database: methodology of  No abstract available

data collection, standardisation, quality control
and statistical analysis.

CAPOCACCIA R., GATTA G., Roazz1 P, CARRANI E., SANTAQUILANI
M., DE ANGELIS R.., TAVILLA A., THE EUROCARE WORKING GROUP
(CONTI E.M.S)).

Ann. Oncol., 14 Suppl 5, p.V14-127, 2003
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ten-year surgical experience.

CARBONI E, CARLINI M., SCARDAMAGLIA E, SANTORO E., BOSCHETTO
A., CASTELLI M., MARANDINO E, SANTORO E.

J. Exp. Clin. Cancer Res., 22(3), p.379-84, 2003

CARLINI M., LONARDO M.T., BOSCHETTO A., CARBONI E, APPETEC-

J. Exp. Clin. Cancer Res., 22(1), p.141-5, 2003

metastatic 