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Prof. Ezra Cohen MD
Associate Director, Moores
Cancer Center

Chair of the National Cancer
Institute (NCI)

University of California, San
Diego.
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Sponsor Duration = Amount
The Israel Science Foundation (ISF) 2015-2018 140,000$
The U.S.-Israel Binational Science Foundation (BSF) 2012-2016 105,000S
Clinical Research Institute at Rambam (CRIR) 2014-2018 30,0005
Israel Cancer Research Fund (ICRF) 2014-2017 120,000S

Dahlia Greidinger Anti-Cancer Fund Foundation, Israel,

Research Grant. 2014-2015 25,0005

Kamin ministry of industry 2015-2016 25,0005

Atidim Rambam 2015-2017 50,0005
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» Amit M, Binenbaum Y, Trejo-Leider L, Sharma Books:

K, RgmerN, Ramer |, Agbetoba A, MHGS B, Yang » Atlas of Surgical Approaches to Paranasal
X, Lei D, Bjgrndal K, Godballe C, Mucke T, Wolff
KD, Eckardt AM,Copelli C, Sesenna E, Palmer F,
Ganly I, Patel S, Gil Z. Internationalcollaborative
validation of intraneural invasion as a prognostic Dan M. Fliss
marker inadenoid cystic carcinoma of the head Atlas Of oA
and neck. Head Neck. 2015;37(7):1038-45

Sinuses and the Skull Base.
Fliss, Dan M., Gil, Ziv

» Amit M, Yen TC, Liao CT, Chaturvedi P,
Agarwal JP, Kowalski LP, Kohler HF,Ebrahimi A,
Clark JR, Cernea CR, Brandao SJ, Kreppel M,
Zoller J, Fliss MD,Bachar G, Shpitzer T, Bolzoni
VA, Patel PR, Jonnalagadda S, Robbins KT, lyer
NG, Skanthakumar T, Shah JP, Patel SG, Gil Z.
Prognostic Performance of Current Stagelll Oral
Cancer Patients After Curative Intent Resection:
Evidence to Support aRevision of the American
Joint Committee on Cancer Staging System. Ann
SurgOncol. 2015 Dec;22 Suppl 3:985-91
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» Hilly O, Gil Z, Goldhaber D, Amit M, Biadsee ) Springer

A, Popovizer A, Shvero J, Cohen J, Fliss
D, Feinmesser R, Bachar G. Elective neck
dissection during salvage total laryngectomy--a
beneficial prognostic effect in locally advanced
recurrenttumours.  Clin  Otolaryngol. 2015
Feb;40(1):9-15

» Duek I, Sviri GE, Amit M, Gil Z (2015)
Endoscopic Repair of Carotid Artery Injury.
Otolaryngol (Sunnyvale) 5:211.

» Benyamini L, Awwad F, Gil Z, Cohen JT.
In office vocal cord injection for treatment of
dysphonia. Harefuah. In press.
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International Press
» Binenbaum Y, Na'ara S, Gil Z. Gemcitabine

resistance in pancreatic ductaladenocarcinoma.
Drug Resist Updat. 2015; 23:55-68.

» Amit M, Na'ara S, Leider-Trejo L, Akrish
S, Cohen JT, Billan S, Gil Z.Improving the
rate of negative margins after surgery for oral
cavity squamouscell carcinoma: A prospective
randomized controlled study. Head Neck. 2015
[Epub ahead of print].

» Ganly I, Amit M, Kou L, Palmer FL, Migliacci
J, Katabi N, Yu C, Kattan MW,Binenbaum Y,
Sharma K, Naomi R, Abib A, Miles B, Yang X,
Lei D, Bjoerndal K,Godballe C, Micke T, Wolff
KD, Fliss D, Eckardt AM, Chiara C, Sesenna
E, Ali S,Czerwonka L, Goldstein DP, Gil Z,
Patel SG. Nomograms for predicting survival
andrecurrence in patients with adenoid cystic
carcinoma. An internationalcollaborative study.
Eur J Cancer. 2015 ;51(18):2768-76.

» Amit M, llana K, Avraham SP, Binenbaum Y,
Bachar G, Billan S, Zaarura S,Czerninski R, Bar-
Tov M, Maly A, Akrish S, Gil Z. Trends in human
papillomavirus-related oropharyngeal cancer in
Israel. Head Neck. 2014 [Epub ahead of print]

» Shabtay-Orbach A, Amit M, Binenbaum Y,
Na'ara S, Gil Z. Paracrine regulationof glioma
cells invasion by astrocytes is mediated by
glial-derived neurotrophic factor. Int J Cancer.
2015;137(5):1012-20

» Langer L, Binenbaum Y, Gugel L, Amit M, Gil
Z, Dekel S. Computer-aideddiagnostics in digital
pathology: automated evaluation of early-phase
pancreatic cancer in mice. Int J Comput Assist
Radiol Surg. 2015 Jul;10(7):1043-54

» Amit M, Na'ara S, Sharma K, Ramer N, Ramer
I, Agbetoba A, Glick J, Yang X,Lei D, Bjoerndal
K, Godballe C, Micke T, Klaus-Dietrich W,
Eckardt AM, Copelli C,Sesenna E, Palmer F,
Ganly |, Gil Z. Elective neck dissection in patients
withhead and neck adenoid cystic carcinoma: an
international collaborative study. AnnSurg Oncol.
2015;22(4):1353-9

» Ebrahimi A, Gil Z, Amit M, Yen TC, Liao CT,
Chatturvedi P, Agarwal J,Kowalski L, Kreppel
M, Cernea C, Brandao J, Bachar G, Villaret AB,
Fliss D,Fridman E, Robbins KT, Shah J, Patel S,
Clark J; International Consortium forOutcome
Research (ICOR) in Head and Neck Cancer.
Comparison of the American JointCommittee
on Cancer N1 versus N2a nodal categories for
predicting survival andrecurrence in patients
with oral cancer: Time to acknowledge an
arbitrarydistinction and modify the system. Head
Neck. 2016;38(1):135-9

» Cohen JT, Gil Z, Binenbaum Y, Na'ara S,
Amit M. An orthotopic mouse model of laryngeal
squamous cell carcinoma. Ann Otol Rbhinol
Laryngol. 2015;124(2):143-7

10: Amit M, Binenbaum Y, Sharma K, Ramer
N, Ramer |, Agbetoba A, Glick J, Yang X,Lei D,
Bjorndal K, Godballe C, Mucke T, Wolff KD, Fliss
D, Eckardt AM, Copelli C,Sesenna E, Palmer
F, Ganly |, Patel S, Gil Z. Incidence of cervical
lymph nodemetastasis and its association
with outcomes in patients with adenoid
cysticcarcinoma. An international collaborative
study. Head Neck. 2015;37(7):1032-7
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Poster presentations

at scientifc meetings
» S Naara. Plasmacytoma of the Skull Base, a

Meta-analysis. Israel Society of Otolaryngology
/ Head and Neck Surgery Annual Meeting, Eilat,
Israel, 2015.

» S Naara. Minimal Clinically Important
Difference and Quality of Life Scores of
Patients with Laryngeal Cancer. Israel Society
of Otolaryngology / Head and Neck Surgery
Annual Meeting, Eilat, Israel, 2015.

» M amit. RET activation promotes ductal
adenocarcinoma nerve invasion in Trp53R172H
mice. Israel Society of Otolaryngology / Head
and Neck Surgery Annual Meeting, Eilat, Israel,
2015.

» JT Cohen.Predicting Glottal Insufficiency using
Pitch Analysis. Israel Society of Otolaryngology
/ Head and Neck Surgery Annual Meeting, Eilat,
Israel, 2015.

» Y Binenbaum. Surgical Outcome
and Complications  After  Surgery for
Craniopharyngioma: A meta-Analysis. Israel
Society of Otolaryngology / Head and Neck
Surgery Annual Meeting, Eilat, Israel, 2015.
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Oral Presentations:

» Amit M. The Significance of Close Margins
on Outcome of Patients with Adenoid Cystic
Carcinoma ofthe Head and Neck: *An International
Collaborative Study. ISHNOS 2015

» Cohen JT. Unusual Laryngeal Cancer —
Moderator. ISHNOS 2015

» Na'ara S. Benchmark Values of the Minimal
Clinically Important Difference in Quality of Life
Scores of Patients * with Laryngeal Cancer.
ISHNOS 2015.

» Marrow-derived macrophages mediate invasion
of pancreatic adenocarcinoma by RET activation.
Moran Amit, Rambam Medical Center, Rappaport
School of Medicine, the Technion Israel Insitute
of Technology, Haifa, Israel. AACR 106th Annual
Meeting 2015; April 18-22, 2015; Philadelphia, PA

» Gil Z. panel- contemporary update on
endoscopic skull base surgery. HNSF, 2015
Annual Meeting, Dallas, Texas

Contemporary Update on Endoscopic Skull Base Surgery X3 m
KBHCC, Room D163

Ivan H. El-sayed, MD (Moderator); Ehab Y. N. Hanna, MD;

Marc R. Rosen, MD; Ziv Gil, MD, PhD; Carl H. Snyderman, MD, MBA,
Anand K. Devaiah, MD; Michael E. Kupferman, MD

AAO-HNSF 2015 Annual Meeting & OTO EXPO™

» M Amit. Primary Tumor Staging for
Oral Cancer and a Proposed Modification
Incorporating Depth of Invasion: An International
Multicenter Retrospective Study. Israel Society of
Otolaryngology / Head and Neck Surgery Annual
Meeting, Eilat, Israel, 2015.

» M Amit. Reevaluation of Stage Ill Oral Cavity
Cancer Patients: Evidence Supporting a Revision
of the American Joint Committee on Cancer
Staging System. Israel Society of Otolaryngology
/ Head and Neck Surgery Annual Meeting, Eilat,
Israel, 2015.

» M Amit. How to improve the rate of negative
margins in oral cavity SCC? Israel Society of
Otolaryngology / Head and Neck Surgery Annual
Meeting, Eilat, Israel, 2015.

» M Amit. Oral Squamous Cell Carcinoma is
Determined by the Number of Metastatic Lymph
Nodes Rather than Laterality. Israel Society of
Otolaryngology / Head and Neck Surgery Annual
Meeting, Eilat, Israel, 2015.

» M Amit. A Comparison of the American Joint
Committee on Cancer N1 versus N2a nodal
Categories for Predicting Survival and Recurrence
in Patients with oral Cancer. Israel Society of
Otolaryngology / Head and Neck Surgery Annual
Meeting, Eilat, Israel, 2015.

» AGordin. Failure in Newborn Hearing Screening
Program: The Role of Conductive Hearing Loss and
Its Significance. Israel Society of Otolaryngology
/ Head and Neck Surgery Annual Meeting, Eilat,
Israel, 2015.

» A Gordin. Fiberoptic Endoscopic Evaluation
of Swallowing in the Pediatric Population The
Rambam Voice and Swallowing Disorders Clinic.
Israel Society of Otolaryngology / Head and Neck
Surgery Annual Meeting, Eilat, Israel, 2015.

» L Benyamini. Safety and immediate
complications of In-office laryngeal procedures.
Israel Society of Otolaryngology / Head and Neck
Surgery Annual Meeting, Eilat, Israel, 2015.

» JT Cohen. In Office Vocal Cord Injection
for Treatment of Dysphonia Due to Glottic
Insufficiency. Israel Society of Otolaryngology /
Head and Neck Surgery Annual Meeting, Eilat,
Israel, 2015.
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CLINICAL RESEARCH INSTITUTE AT RAMBAM (CRIR)
2015 Principal Investigator Report

Title Date Started Research Focus
1. | Mechanisms of neural inva- 2013 Tumor invasion onto peripheral nerves is a notorious clinical feature
sion by pancreatic cancer of various cancers, including head and neck, prostate and pancreatic

carcinomas. In order to investigate the patterns of neural invasion we
developed a novel in vitro model in which we neural cells within their
microenvironment are simultaneously grown with cancer cells in a plate.
The ability of various neurotrophic carcinomas to migrate along nerves
was investigated. Confocal microscopy and time-lapse analysis showed
that immune cells called macrophages support cancer cell unidirectional
migration along nerves. Our current research concentrate on exploring
the mechanisms involved in neural invasion; and to evaluate the ability
of small molecules to inhibit this process using a novel transgenic in vivo
animal model that reliably recapitulate human pancreatic cancer.

2. | Mechanisms of drug resis- 2013 Resistance to pharmacologic agents used in chemotherapy is common in
tance of pancreatic cancer most human carcinomas, including pancreatic cancer, which is resistant
to almost all drugs, including gemcitabine, a nucleoside analog used as a
first-line treatment. Poor survival rates of PDA patients have, therefore,
not changed much over 4 decades. Our data shows that macrophages,
which are abundant in the microenvironment pancreatic cancer, secrete
pro-tumorigenic factors that contribute to cancer progression. Our team
discovered the mechanism responsible for chemoresistance of pancre-
atic cancer by reducing gemcitabine-induced cancer cell “suicide”. Our
current efforts focus on the communication between macrophage and
cancer cells via nanovesicles called exosomes. These vesicles carries
genetic data that modulate cancer cells sensitivity to chemotherapy by
inducing cytidine deaminase (CDA), the enzyme that metabolizes the
drug following its transport into the cell; hence make them resistant to
therapy. Inhibiting this mode of communication may offer a new strategy
for augmenting the response of PDA to chemotherapy.

3. | Endoscopic delivery of cold 2015 Minimally invasive surgery (MIS) technology has revolutionized the prac-
plasma for treatment of tice of surgery. In MIS surgeons use a variety of techniques to operate
cancer with less injury to the body than with open surgery. In general, it is safer

than open surgery and allows faster recovery with less pain and scar-
ring. MIS is usually done on an outpatient basis or requires only a short
hospital stay.

Inspired by use of plasma in industrial processes such as sterilization and
material fabrication, plasma medicine is emerging as a new independent
medical field. Plasma medicine is envisioned to transform the landscape
of many medical procedures such as the treatment of chronic wounds,
tissue regeneration, skin disease and dental applications. One excep-
tionally appealing form of plasma, Non-Thermal Plasma (NTP), has been
proposed in recent years as new modality for cancer treatment. NTP is a
stream of a low-ionized gas at room-temperature generated by dielec-
tric barrier discharge (DBD). It is accompanied by visible, infra-red (IR)
and UV radiations, as well as with free-radicals and ozone. The type and
intensity of the radicals and radiation emitted with NTP depends on the
gas used for its formation.
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5. | Profiling the immune re- September Pancreatic ductal adenocarcinomas, are characterized by extremely high
sponse developd at peri-neu- | 2015 prevalence of cancer peri-neural invasion (CPNI). The mechanisms lead-
ral spaces of Pancreatic ing to CPNI is a and consequently tumor metastasis are poorly defined.
Ductal Adenocarcinomas and We have demonstrated the accumulation of endoneural macrophages
its role in cancer peri-neural around invaded nerves. Moreover, these macrophages were shown
Invasion to induce invasive properties in PDAC cells. In this work, we wish to

explore the hypothesis that the peri-neural niche constitutes an immune
privileged site. We are currently examining if preferential recruitment of
suppressor immune populations, specifically regulatory T cells and My-
eloid Derived Suppressor Cells to peri-nueral niches occurs, and whether
the preferential accumulation of these cells promote the process of neu-
ro-invasion. To this end we are using microscopy to profile the immune
response at the prei-neural niche in humans and mice. Future studies
will specifically deplete each suppressor population in the KPC mouse,
and evaluate the extent of peri-neural invasion. We expect our results

to shed light on the CPNI process in a way that will help design new
interventions to PDAC.

Collaborations with Rambam Staff Members

Name of Collaboration | Staff Person Position Collaboration Details
1. | GPIT complex in well differenti- | Dr. Sagit Zolotov Endocrinologist Data sharing, analysis and
ated thyroid carcinoma data acquisition in the endocri-
nology lab

2. | Oncogenesis mechanisms of
thyroid cancer

Dr. Billan Salem Oncologist Data sharing and
analysis

3. | Oncogenesis mechanisms of
thyroid cancer

Dr. Tomer Charas Oncologist Researcher

4. | Mechanisms of neural invasion | Dr. Yaniv Zohar Pathologist Consultation
by pancreatic cancer

Mentoring: Students, Residents, Fellows and/or Post-docs you are
currently mentoring

Degree / Programs | No. of trainees Details

1. [MD/PhD 4 Moran Amit, MD
Yoav Binenbaum, MD
Shorook Naara, MD
Eran Friedman, MD
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NTP is suggested as a promising new modality for cancer treatment
owing to its ability to selectively kill cancer cells without causing harm

to the adjacent normal cells. Moreover, at different doses of exposure,
NTP has divergent effects on mammalian cells: at a low delivery power
for short exposure periods, NTP will encourage cell proliferation and pro-
mote wound healing; at median power and exposures, NTP causes cells
to undergo programmed cell death (Apoptosis); at high power and expo-
sure, NTP causes necrosis, an unregulated digestion of cellular compo-
nents. NTP probably poses its activity on biological material by exposure
to reactive chemical species, and especially reactive oxygen and nitrogen
species. NTP exposure leads to oxidative stress in the treated tissue,
triggering the death of the more stress-sensitive tissue component - the
cancer cells ®'reactive species and generating transient electric fields.
Given its potential to interact with tissue or cells without a significant
temperature increase, NTP appears as a promising approach for the
treatment of various diseases including cancer. The aim of our study was
to evaluate the interest of NTP both in vitro and in vivo. To this end, we
evaluated the antitumor activity of NTP in vitro on two human cancer
cell lines (glioblastoma U87MG and colorectal carcinoma HCT-116.

In 2014 we have established collaboration with the Physics Department
at the Technion, aiming to develop an NTP source suitable for endoscop-
ic use. Our team has designed, developed and patented a prototype of
an NTP source enabling safe and efficient delivery of NTP to desired loca-
tions inside the human body, on top of conventionally used endoscopes.
The properties of our NTP generator and the NTP itself are compatible
with the guidelines of the International Commission on Non-lonizing
Radiation Protection (ICNIRP), and the EU directives (2002/3/EG) for
long-term expositions to toxic gas.

4. | GPIT complex in well differ- June 2014 Thyroid cancer is a common endocrine malignancy, which in recent years
entiated thyroid carcinoma has steadily increased world-wide. In the last two decades, many studies
have focused on the genetic factors behind the origin and the develop-
ment of thyroid cancer, in order to investigate and shed more light on
the molecular pathways implicated in different differentiated or undiffer-
entiated types of thyroid tumors. The aim of our research is to further
explore the role protein post-translational modification and intracellular
trafficking and thyroid oncogenesis. This is a new field of study in thyroid
tumorigenesis but we believe that this might play a major role in the ini-
tiation and progression of thyroid cancer and will lead to novel detection
methods, biomarkers and therapeutic targets for thyroid cancer.
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Ziv Gil. Operative techniques in otolaryngology head and neck surgery. Surgical A
.approaches to the parapharynx and nasopharynx. Vol 25 (3). Sept 2014
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