Predictive Factors in the Neoadjuvant Chemoradiotheapy of
Gastrointestinal Tumors

PhD Thesis

Rébert Farkas MD

Program leader: Prof. dr. Ors Péter Horvath MD, PBSc
Consultants: dr. Laszl6 Mangel MD, PhD
dr. Szabolcs Bellyei MD,Ph

University of Pécs, Medical Faculty

2012



1. INTRODUCTION

Neoadjuvant chemoradiotherapy (CRT) followed bygsuy is a widely accepted treatment
in gastrointestinal tumors such as loco-regionallivanced esophageal and rectal cancer.
From theoretical perspective neoadjuvant CRT offseveral advantages compared to
postoperative treatment. Better oxygenation of tienor area leads to increased
radiosensitivity enhancing radiation response. Doaing of the tumor may facilitate optimal
surgical removal, which may enable function preagon. The combination of radiation and
systemic agents decreases tumor seeding, consigoneytimprove local and distant control
rates. In clinical practice patients can toleratoperative treatment better, due to less acute
toxicity and lack of postoperative complicationsofdover, radiotherapy target volume for
treatment planning is easier to define becauseisible tumor mass. One of the main
disadvantages of the neoadjuvant treatment strasethe potential overtreatment of patients
with early disease. In addition, not all tumorspasd to neoadjuvant CRT, thus non-
responding patients may progress during the pratiger therapy and suffer from
unnecessary toxicity. The ultimate response to @Rietermined by the quality of treatment,
as well as by the genetic make-up of the tumor #ied various biochemical pathways
implicated in chemoradiosensitivity. Understandinige biology of the disease and
pretreatment identification of molecular markergdicting therapeutic response would be
invaluable in individualizing patient treatments.

2. THESIS

The aim of this study was to investigate certainlemalar-biological markers which
characterize the two major cell death pathways @ssiple clinically useful predictors of
response to neoadjuvant CRT for esophageal andl regmhcer. The main objectives of my
research were the following:

1. to assess the efficacy and tolerability of the d@goant chemoradiotherapy regimen used
in treatment of loco-regionally advanced squamalisssophageal carcinoma

2. to determine a correlation between the expressioheat shock proteins (HSP90 and
HSP16.2) and the clinical or pathological respdnsgeoadjuvant CRT in esophageal cancer

3. to determine a correlation between the Bax/Bclbyaepresenting the apoptotic route of
cell death, and the clinical or pathological regmto neoadjuvant CRT in esophageal cancer

4. to determine a correlation between SOUL implicatedecrotic cell death and the clinical
or pathological response to neoadjuvant CRT in lesggal cancer

5. to identify, whether there is any difference in tumnelated protein expression of
squamous cell carcinomas arising in the middlenahé upper third of esophagus

6. to evaluate efficacy of neoadjuvant CRT regardirgthplogical response in loco-
regionally advanced rectal cancer and to assessnipect of patient/therapy-related clinical
factors on tumor response

7. to identify, whether the expression of heat shoo#tgins (HSP90 and Hspl6.2) are
correlated with histopathological response afteragguvant therapy of rectal cancer

8. to identify, whether expression of p-AKt has anffuance on histopathological response
after neoadjuvant therapy of rectal cancer



9. to evaluate the impact of GHRH-R expression onop&thological response after
neoadjuvant therapy of rectal cancer

10. to evaluate the impact of necrosis-inducing henmelibg protein 2 (SOUL) expression
on histopathological response after neoadjuvamagyeof rectal cancer to identify one or
more tumor-associated proteins as independent gbrexli markers of the response of
individual rectal tumors to neoadjuvant CRT

11. to identify one or more tumor-associated proteimsnaependent predictive markers of
the response of individual rectal tumors to neoaaljn CRT

3. MATERIALS AND METHODS
3.1. Materials and Methods in Esophageal Study

Patients and tumor specimens

Twenty patients with esophageal cancer, candidateNRCT, were enrolled in the study
between 2005 and 2006. All the patients had squaroell cancer, with stages cT3-4, cNO-1,
cMO, located in the upper two-thirds of the esopisagrhe staging procedures included
endoscopy with biopsy, endoscopic ultrasound, cdatptomography (CT) scan of chest and
abdomen and bronchoscopy. From each patient ops\biwas taken from the tumor and one
biopsy from the intact part of the esophagus teesas control. The biopsy from the tumor
was divided into two parts. One tumor sample aedibrmal tissue sample were immediately
frozen in liquid nitrogen and the other tumor sanplas formalin-fixed for pathological
examination. The biochemical examinations werei@drout on fresh frozen samples. The
patients then received external-beam radiothertgigl (of 36 Gy, fraction dose: 1.8 Gy) and
concomitant chemotherapy during the first week wdiation: cisplatin (100 mg/m
intravenously on day 1) and 5-fluorouracil (1000/mfgday, continuous intravenous infusion
through days 1-5). Four weeks after the compledioRCT, the clinical response to treatment
was assessed according to the Response EvaluaitenaCin Solid Tumors (RECIST). Six
to nine weeks after the neoadjuvant therapy ifdhveas no evidence of disease progression,
the patients underwent definitive surgical resecti®athological response to treatment was
determined by the histological evaluation of theerted specimen. Side-effects were
documented in conformity with the Common TermingloGriteria for Adverse Events,
Version 3.0.

Immunoblot analysis.

The tissue specimens were homogenized, then aegedffor 10 minutes. Isolation of the
cytosol and nuclear fractions was carried out andard laboratory protocols described
previously. The samples were equalized to 1 mgatal {protein concentration using Biuret's
method and subjected to SDS-PAGE. The proteins weparated and then transferred to
nitrocellulose membranes. The membranes were edpodée following primary antibodies:
anti-Hsp 16.2, anti-SOUL, anti-Hsp 90, anti-Bax aaati-Bcl-2. Appropriate horseradish
peroxidase-conjugated secondary antibodies weral wmal peroxidase labeling was
visualized with enhanced chemiluminescence (EClgguan ECL Western blotting detection
system. The developed films were scanned, and thel polumes of the bands were
determined using NIH Image J software. All the ekxpents were repeated four times.

Statistical analysis

Statistical analysis was performed by analysisasfance followed by Studenttsest and the
Mann-Whitney U-test. Statistical significance was set @0.05. The analyses were
performed using the statistical software SPSS forddivs.



3.2. Materials and Methods in Rectal Study

Patients, Pre-treatment and Posttreatment

Sixty nine consecutive patients with median agéQyears (range 34-78), were treated for
rectal adenocarcinoma with neoadjuvant CRT betwkerary 2005 and December 2006.
All the patients had locally advanced tumors (cB3and /or cN+ and cMO). Preteatment
workup consisted of digital rectal examination nsaydoscopy, biopsy, abdomino-pelvic CT,
pelvic MRI, chest x-ray or CT. In all cases 3D plad conformal radiotherapy was carried
out with belly board in prone position, with 18 Mdhotons. Primary tumor as well as lymph
nodes at risk were covered with 3 irradiation feedthd received 45 Gy in 25 fractions over a
period of 5 weeks. As a concomitant chemotheraf, riig/nf of 5-Fluorouracil continuous
infusion and 30 mg/MFolic acid bolus on days 1-5 of' &nd &' weeks of radiotherapy was
administered. Four weeks after the completion off Opaitients were re-staged and definitive
surgical resection was performed six to nine wedtes neoadjuvant therapy in 64 cases.

Histopathological Evaluation

Pathological response to neoadjuvant treatment determined by the histological
evaluation of the resected specimens using reathbtherapy grading system adapted from
Mandard et al. This five point tumor regressiondgng (TRG) is based on the presence of
residual tumor cells and the extent of fibrosisid a&onsists of the following: TRG 1
(complete regression) is defined as the absenceesilual tumor and fibrosis extending
through the different layers of the rectal wall, GRis characterized by the presence of rare
residual tumor cells scattered throughout theofils;, TRG3 shows an increase in the
number of residual tumor cells, but the fibrosisl giredominates, TRG4 demonstrates
residual tumor outgrowing the fibrosis and TRGXlmaracterized by the absence of any
tumor regression. In accordance with previous stidn order to simplify the statistical
analysis, the TRG was combined into two groups:dg@sponders comprising TRG1-2 and
poor responders consisting of TRG 3- 5.

Immunohistochemistry

Sections from the pretreatment tumor tissue sanpée fixed in formalin and embedded
in paraffin. Subsequently, they were incubated wiith following primary antibodies: self-
developed anti-Hsp 16.2 and anti-SOUL polyclonamary antibodies, GHRH-R primary
antibody, p-AKT and Hsp90 primary antibodies. Immhistochemical staining was carried
out and the staining intensity was recorded senmigaéively as mild (+), moderate (++) or
strong (+++). All slides were assessed by the saxperienced pathologist blinded to clinico-
pathological data.

Statistical Analysis

All statistical analyses were carried out usingSSPL6.0 statistical program. Univariate
chi-square test was used to compare clinical pass@nd biological markers for tumor
regression grade. To increase the number of pgtengroup, the categories of the various
variables were combined for these analyses: age Gf¥gears vs. below 60 years, cT2 vs.
cT3 vs. cT4, cNO vs. cN1-2, distance from the aeafe less than 5 cm vs. between 5 and 10
cm vs more than 10 cm, time to surgery within 7 kgees. over 7 weeks. For statistical
testing intensity values of immunohistochemistryavdichotomised into low (0, +) and high
(++, +++) intensity categories. All parameters wexealysed afterwards in a logistic
regression multivariate analysis. g\ value of less than 0.05 was considered statisficall
significant.



4. RESULTS
4.1.Results in Esophageal study

Clinical outcome.

A 65% clinical response rate was found. One patie@t complete remission (5%), 12
patients had partial remission (60%), 5 patientd ktable disease (25%), 1 patient had
progressive disease (5%) and 1 patient died duhegtreatment (5%). The patients with
complete or partial remission underwent definitisergery. The following histological
response was observed: no residual tumor tissue patients (10%), down-staging of the
tumor size (T) or lymph node involvement (N) in 3%o) and 5 (25%) cases, respectively.
Complete (RO) resection was possible in 9 case8o)78nd no perioperative mortality
occurred. Grade 3 or 4 gastrointestinal (30%), helogical (15%) and pulmonary (15%)
side-effects occurred, one patient (5%) died dusetere sepsis.

Detection of possible new markers by Western-blot.

All twenty squamous-cell esophageal cancer andespanding normal esophageal tissue
samples were examined by Western-blot. The tumorpkss from the patients with no
clinical response contained approximately double tbvel of Hsp 90 and Hsp 16.2,
significantly higher than responding tumops=0.049 ando=0.019 respectively). They also
expressed SOUL at a higher level and had a lowevBg&2 ratio than those with good
clinical response, but these results were not fsogmit (0=0.247 an¢=0.883). The results of
the pathological examination were similar to thénical results. The tumors with no
histological response expressed twice as much HgeD0005) and Hsp16.2£0.002) and
1.5 times more SOULpED.218) than the responders. On the other hanolar|Bax/Bcl-2
ratio was seen in the non-responders compareceteiponders, but as SOUL this result was
not significant p=0.499). Particularly interesting results were obsd when the samples
were analyzed according to the tumor location. Tpper tract tumors expressed the Hsp
proteins in significantly lower quantities than thenors located in the lower-third of the
esophagus (Hsp90 uppes middle-third p=0.006 and Hspl6.2 uppers. middle-third
p=0.012). The SOUL protein was also expressed inifsgigntly smaller quantities in the
upper-third of the esophagus=0.047). Although the Bax/Bcl-2 ratio seemed toldxeer in
the middle-third tumors, the difference was nonh#igant (p>0.05).

4.2.Results in Rectal Study

Histopathological Response to Neoadjuvant CRT

Curative resection was performed in 64 (92 %) cables surgical intervention was a low
anterior resection in 49 cases (70%) or abdominogal resection in 15 cases (21%), with
RO resection rate of 90%. Pathological evaluatidnresponse to preoperative CRT in
resected rectum specimens revealed complete resgoR$51) in 11 of 64 cases (17%) and
significant response (TRG2) in 20 of 64 cases (314&nhce good responders encompassing
TRG1 and TRG2 categories account for 48% of ptjemhile poor responders including
TRG3 for 19 cases (30%), TRG4 for 12 cases (19%) @8RG5 for 2 cases (3%) represented
the remaining 52% of the patients.

Protein Expression in Pre-treatment Biopsy Specimnsen

Immunohistochemical evaluation of the pre-treatmbitpsy specimens showed high
intensity staining (++, +++) for SOUL, Hsp 16.2,¢9€ and for GHRH-R in 67%, 61%, 58%
and 25% of the cases, respectively. High intensifikt staining was found in all the rectum
biopsy specimens.



Association Between Pre-treatment Clinical Data aHdstopathological Response to CRT

None of the pre-treatment clinical characteriségsept the elapsed time interval between
the end of neoadjuvant therapy and surgery was dfotn be statistically related to
histopathological response. The patients who weerated on 7 weeks or more after CRT
ended, had a significantly higher chance of showangyood response to neoadjuvant
treatment, than those who underwent surgery withiveeks (63% versus 37%+0.041)
following CRT. Univariate analysis of the corretati between other clinical parameters
including age, sex, distance from anal verge, mratinent cT or cN and tumor regression
grade revealed no statistically significant asdama

Association between Protein Expression and HistdpaEbgical Response to CRT

Among the markers evaluated in pre-treatment bigpgcimens, SOUL, Hspl16.2 and p-
Akt staining did not show a significant associatwith tumor regression grade. However,
high levels of Hsp90 and GHRH-R expression in the-tppatment tumor biopsies were
significantly correlated with poor histopatholodicaesponse (p=0.00002, p=0.00006
respectively). Multivariate analyses confirmed tha¢ association of GHRH-R and Hsp90
expression with the therapeutic response was gignif (for pGHRH odds ratio, 0.198; 95%
confidence interval, 0.042-0.94p<0.05 and for Hsp90 odds ratio, 0.218; 95% confiden
interval, 0.074-0.647p<0.001)after data was adjusted to account for the cliratioplogical
parameters and expression of the other markers.

5. CONCLUSIONS

In conclusion, our results suggest, in line witheypous studies, that response to
neoadjuvant therapy depends on the treatment miotoduding the radiation dose and time
between CRT and operation as well as on the bicdbdeatures of tumor. The identification
of biomarkers predicting the responses would allmere effective and individualized
treatment.

1. In the present retrospective study of esophagaater the rate of complete responses
achieved with neoadjuvant chemoradiotherapy wasidotvan pCR rates reported in the

literature, which implies a need for escalationradiation dose. However, the serious and
fatal side effects related to CRT scheme indich&e any intensification of therapy requires

thorough selection of patients.

2. In tumor samples from esophageal cancer patwttisno clinical or pathological response
to neoadjuvant CRT significantly higher levels oEPR0 and HSP16. 2 expression were
detectable than in responding tumors, indicatirggrtiie of heat shock proteins in resistance
against chemo-radiotherapy.

3. Our data demonstrate no significant associdteween the response of esophageal tumors
to CRT and BAX/Bcl2 ratio representing the apdiptiorm of cell death.

4. The present study did not find a significantassion between the response of esophageal
tumors to CRT and the expression of SOUL, a proteplicated in necrotic cell death.

5. Upper tract esophageal tumors expressed HSBimsaand SOUL protein in significantly
lower quantities than middle-third tumors, whichynwntribute to their different sensitivity
to CRT.

6. The current investigation indicates that peattment clinical parameters do not influence
the chemo-radiosensitivity of rectal cancer, wherdee time interval longer than 7 weeks
between neoadjuvant CRT and operation is associathdetter tumor response.



7. As regards cytoprotective heat shock protehms |ével of immunhistochemical staining of
Hsp 16.2 was not related to tumor regression, vasernde expression of HSP90 was
significantly correlated with poor histopatholodicasponse to CRT for rectal cancer.

8. The results of our study do not support the vibat the expression of anti-apoptotic p-
AKT has any influence on histopathological respdes€RT for rectal adenocarcinomas.

9. A significant correlation between the expresssbrGHRH-R and poor histopathological
response to neoadjuvant CRT for rectal cancer wasodstrated.

10. In the present study the level of immunhistogical staining of necrosis-facilitating
SOUL was not related to histopathological regressiorectal cancer after neoadjuvant CRT.

11. Our data indicate that GHRH-R and Hsp90 may sesy@retreatment predictors of tumor
regression to neoadjuvant CRT in rectal cancer.edher GHRH-R and Hsp90 hold promise
of providing novel therapeutic options for poorpesder patients. Nevertheless, before any
clinical implications can be drawn, further studaee warranted to confirm our results.



6. PUBLICATIONS
Publications in the topic:

Farkas R, Pozsgai E, Schally AV, Szigeti A, Szigeti E, LasZl Papp A, Gomori E, Mangel
L, Horvath PO, Bellyei SPossible predictors of histopathological respotsaeeoadjuvant
chemoradiotherapy for rectal cancerCancer Res Clin Oncol. 2012 Mar;138(3):387-95.
PMID: 22160161F: 2,485 (2010)

Farkas R, Pozsgai E, Bellyei S, Cseke L, Szigeti A, Vereizk, Marton S, Mangel L,
Horvath OP, Papp ACorrelation between tumor-associated proteins aggponse to
neoadjuvant treatment in patients with advancedstpus-cell esophageal cancer.
Anticancer Res. 2011 May;31(5):1769-75. PMID: 2183g IF: 1,656 (2010)

Papp A, Cseke Lkarkas R, Pavlovics G, Horvath G, Varga G, Szigeti A, Bell$, Marton

S, Poto L, Kalmar K, Vereczkei A, Pozsgai E, Honv@i.Chemo-radiotherapy in Locally
Advanced Squamous Cell Oesophageal Cancer-are Ugped Tumours more Responsive?
Pathol Oncol Res. 2010 Jun;16(2):193-200. Epub B#j917. PMID:19760128:1,152

Rapolti E, Szigeti AFarkas R, Bellyei S, Boronkai A, Papp A, Gomari E, Horv&r,
Mangel L Neoadjuvant radiochemotherapy in the treatmembcdlly advanced rectaltumors
Magy Onkol. 2009 Dec;53(4):345-9. [Article in Humgan] IF:0

Bellyei S, Szigeti A, Pozsgai E, Boronkai A, GomiariHocsak EFarkas R, Sumegi B,
Gallyas F JrPreventing apoptotic cell death by a novel smadittstock proteinEur J Cell
Biol. 2007 Mar;86(3):161-71. Epub 2007 Febl. PMIDB275951F: 3,224

Papp A, Cseke L, Pavlovics Garkas R, Varga G, Marton S, Poto L, Esik O, Horvath OP.
The effect of preoperative chemo-radiotherapy etteatment of locally advanced squamous
cell carcinoma in the upper- and middle-thirds loé £sophagusMagy Seb. 2007 May-
Jun;60(3):123-9. [Article in Hungarian] IF:0

IF in the topic: 8,517
Additional publications:

Kovacs P, Sebestyén Barkas R, Bellyei S, Szigeti A, Liposits G, Hideghéty K, gy K,
Mangel L.A pelvic phantom for modeling internal organ mosavled Dosim. 2011
Autumn;36(3):250-4. Epub 2010 Jun 18. PMID: 20561 T/#: 1,256 (2009)

Sebestyén Z, Kovacs P, GulybanFarkas R, Bellyei S, Liposits G, Szigeti A, Esik O,
Dérczy K, Mangel LConkiss: Conformal Kidneys Sparing 3D noncoplaRadiotherapy
Treatment for Pancreatic Cancer as an AlternatvéMRT. Med Dosim. 2011
Spring;36(1):35-40. Epub 2010 Jan B24ID: 20097060IF: 1,256 (2009)

Szigeti A, Minik O, Hocsak E, Pozsgai E, BoronkaiFarkas R, Balint A, Bodis J, Sumegi
B, Bellyei S.Preliminary study of TIP47 as a possible new bidreaof cervical dysplasia
and invasive carcinomainticancer Res. 2009 Feb;29(2):717-24. PMID: 12271F: 1,428



Gulyban A, Kovacs P, Sebestyénkarkas R, Karacsonyi G, Dérczy K, Hideghéty K, Esik
O. Multisegmented tangential breast fields: a rationaly to treat breast cancebtrahlenther
Onkol.2008 May;184(5):262-9. PMID: 18427753F: 3,005

Kis E, Szatmari T, Keszei Mrarkas R, Esik O, Lumniczky K, Falus A, Safrany G.
Microarray analysis of radiation response genegiimary human fibroblastdnt J Radiat
Oncol Biol Phys. 2006 Dec 1;66(5):1506-14. PMID:69989 IF: 4,463

Al-Farhat, Liposits G, Boronkai Aarkas R, Lengyel E, Esik OA kemoterapias
dozisintenzitas vizsgalata efndmoros betegek ellatasa sor&yrrent Option in Oncology,
Magyar Kiadas, 2006, 2: 21-24 IF:0

Erfan J, Olajos J, Bellyei SFarkas R, Liposits G, Esik O. The state of Hungarian
radiotherapy Rep.Pract. Oncol.Radiother., 2005200216 IF:0

Additional IF: 11,405
Total IF: 19,922
Abstracts in the topic:

Farkas R, Pozsgai E, Bellyei Sz, Laszl6 Z, Szigeti A, Sep@st, Rapolti E, Gomori E,
Papp A, Mangel L.Klinikai €és molekularis prediktiv markerek vizsgjal rectumtumoros
betegeknéMagyar Onkologid&5:129-146, 2011

Laszl6 Z,Farkas R, Kalincsak J, MangeL Neoadjuvans radiokemoterapias kezelés
hatékonysaganak vizsgalata és prediktiv markeredskse lokoregionalisandthaladott
nyebicsstumorok esetébeagyar Onkol6gi®5:129-146, 2011

Rapolti E. Farkas R., Szigeti A., Kovacs P. Bellyei Sz., Stefanits KsjiO., Dérczy K.,
Mangel L.. A neoadjuvans radiokemoterapia a lokalisafrehaladott rektumtumorok
ellatasaban.Magyar Onkoldgia 53: 187-228, 215, 2009

Papp A, Cseke Farkas R, Bellyei Sz, , Varga G, Szigeti A, Boronkai A, MiaizZs,
Dérczy K, Pozsgai E, Mangel L, Horvath OPkemoradioterapia hatékonysaga és
tumorasszocialt fehérjék kozotti 6sszefliggés Masgélirehaladott nyefcssrakos
betegeknéMagyar Sebészet 2008; 61(3): 145-208 , 180

Papp A., Cseke L., Pavlovics Garkas R., Marton S., Varga, G., Pot6 L.,Horvath OP
Locally advanced squamosus cell cancer of the calréisophagus: role of multimodal
therapy Irish Jurnal of Medical Science 2007 Volume 1Tp@® 5 S216

Farkas R., Al-Farhat Y., Gulyban A, Kovéacs P., Bellyei Stefanits K., Dérczy K., Horvath

O. P.,. llényi L, Siile N., Szilagyi K., Bogner BEsik O: Neoadjuvant Radiochemotherapy
of Locally/Regionally Advanced Rectal Cancer idan8ard Treatment OptioRadiotherapy

and Oncology 2006, Volume 81, Supplement 1 S237

Farkas R.,Al-Farhat Y., Gulyban A., Kovéacs P. Bellyei Sz.efinits K., Dérczy K.,
Horvath O. P., Siile N., Hideghéty K., Esik ®neoadjuvans radiokemoterapia hatékony
eljaras a lokalisan/ regionalisand@ehaladott rerctumtumorok ellatassakdagyar
Onkolégia 49. évfolyam, 3. szam 2005; 255-279



Other Abstracts:

Sebestyén Z., Kovacs P., SebestyerFirkas R.,Bellyei S., Szigeti A. Mangel L.
CONRES: Conformalrectum sparing 3D non-coplanaiatterapy treatment for prostate
cancer as an alternative to IMRRadiotherapy and Oncology 2011, Volume 99, Supptém
1 S577

Sebestyén K, Kovacs P, Sebestyénkaskas R, Bellyei Sz, Olaszné HJ, Kalincsak J, Percsi
P, Hideghéty K, Mangel Patkany kozponti idegrendszer-besugéarzas sztéddaia
modszerrel — BrainLab rendszer komplex értékeldsgyar Onkoldgid5:129-146, 2011

Varga Zs K, Magyary,IFarkas R, Hideghéty KBesugarzas rovidtavu érrendszeri €s
koézponti idegrendszeri hatasai gty zebradanié (Danio rerio) halembriddagyar
Onkol6gia55:129-146, 2011

Dérczy K.,Farkas R., Kovacs P., Sebestyén Zs., Arany®T-alapu besugarzastervezes
soran észlelt patologias folyamatok értékelédagyar Onkologia 53: 187-228, 2009

Gallainé Foldvari D., Rapolti E., Sebestyén Zs.lyBan A.,Farkas R., Bellyei Sz., Horvath
Zs., Mangel L., Kovacs PSztereotaxias sugarsebészeti kezelés: modszesedddsények.
Magyar Onkolégia 53: 187-228, 197, 2009

Kovacs P., Sebestyén ZBarkas R., Bellyei Sz., Dérczy K., Szigeti A., Liposits Glangel
L. A belgiszerv-mozgas dozishatdsanak vizsgéalata verifikdart®mbarMagyar Onkoldgia
53: 187-228, 200, 2009

Kovéacs P., Sebestyén Zs., Hideghéty K., GulybarFarkas R., Bellyei Sz., Szigeti A.,
Mangel L.Betegpozicio reprokalhatésaganak vizsgélata lézésasfravoros pozicionalo
rendszereknéMagyar Onkoldgia 53: 187-228, 201, 2009

Loécsei Z.,Farkas R., Bellyei Sz., Hideghéty K., Sebestyén K., Kovacs\Mangel L.
PET/CT alkalmazéasa nem-kissejtesstimanatos betegek sugarkezéhitagyar Onkoldgia
53: 187-228, 206, 2009

Olaszné Halasz J., Szigeti R. E., SebestyénFaskas R., Kovacs P., Sebestyén K., Gallainé
Foldvéri D., Szigeti A., Mangel LAz alacsony rizikéju prosztatatumoros betegek 3D
konformalis besugarzastervezési technikainak KeréseMagyar Onkologia 53: 187-228,
212, 2009

Sebestyén Zs., Kovacs P., GulybanParkas R., Bellyei Sz., Szigeti A., Gallainé Foldvari
D., Mangel L.,Modern 3Dkonformalis craniospinalis besugarzésthnika Magyar
Onkologia 53: 187-228, 216, 2009

Sebestyén Zs., Kovacs P., GulybanParkas R., Bellyei Sz., Szigeti A., Liposits G., Dérczy
K., Mangel L.Pankreasztumorok besugarzastervezése conkisskéaehhiOnkolbgia 53:
187-228, 217, 2009

Sebestyén Z., Kovacs Farkas R. Bellyei S., Liposits G., Szigeti A., Dérczy K.,ugban
A., Esik O., Mangel LTheconformal kidney sparing planning method to treatgreatic
cancer.Radiotherapy and Oncology 2008, Volume 88, Suppten? S388

Kovacs P., Sebestyeén Earkas R. Bellyei S., Dérczy K., Szigeti A., Liposits G., Bban
A, Esik O., Mangel LOrgan motion correction with patient shifting dugiprostate cancer



radiotherapy: effect on delivered dostadiotherapy and Oncology 2008, Volume 88,
Supplement 2 S422

Gulyban A, Féldvari D., Kovacs P, bellyei SEarkas R,Strassz A., Sebestyén Zs Esik O.,
Dérczy K, Hideghéty K,Multisegmented tangential breast fields: an effextep towards
IMRT without a significantly higher secondary canagsk. Radiotherapy and Oncology 2006,
Volume 81, Supplement 1 S172

Y. Al-Farhat P. KovacsA. Gulyban,R. Farkas, A. Boronkai, D. Kelemen, O. Esik :
Radiochemotherapy for stage Ill pancreatic candeadiotherapy and Oncology 2006,
Volume 81, Supplement 1 S303

K. Hideghety, Z. Kahan, L. Thurzo, A. GulyhaR. Farkas S. Bellyei, O. Esik, C. Mitine, K.
Slosarekinterim report on clinical testing of a compreheressolution for patient positioning
and immobilisation for high tech RRadiotherapy and Oncology 2006, Volume 81,
Supplement 1 S434

Farkas R., Bellyei Sz., Gulyban A., Kovacs P., Csere Tink8 E., Hideghéty K., Esik O.A
beallitasi pontossag vizsgalata prostatatumorogdek sugarkezelése sordhagyar
Onkoldgia 49. évfolyam, 3. szam 2005 255-279

Bellyei Sz., Kovéacs P., Gulyban Aarkas R., Higeghéty K., Esik O.Osszehasonlito
elemzeés a rizikdszervek dozisterhelésének csokkemtdilonbos emb besugéarzasi
technikak mellettMagyar Onkolégia 49. évfolyam, 3. szam 2005 259-27

Bellyei Sz., Szigeti A.Farkas R. Boronkai A., Berki T., Bodis J, Esik O. Sumegi/B.
méhnyakrak monitorozasara alkalmas PP17 fehérJadsalapkutatasai €s klinikai
vizsgalata. Magyar Onkologia 49. évfolyam, 3. szam 2005 258-27

Gulyban A. Bellyei Sz.Farkas R. Strassz A. Kovéacs P., Gallainé Féldvari D., Rgrk.,
Hideghéty K., Esik O.Az emdbesugarzasnal alkalmazott tangencionalis ékez
multisegmentélasaval javithatd a céltérfogat ddmsiogenitasaMagyar Onkoldgia 49.
evfolyam, 3. szam 2005 255-279

Presentations in the topic:

Farkas R, Sz. Bellyei, A. Szigeti, A. Boronkai, P. KovacsSebestyén, K. Déreczy, E.
Pozsgai, A. Papp, L. Cseke, K. Hideghéty, O.EsiR.®lorvath, L. MangePredictors of
response to chemo-radiotherapy for esophageal squarcell carcinoma: Association of
tumor related protein expression with outcome afatguvant treatmentl1th World

Congress of the International Society for the Dsgeaf the Esophagus, Budapest, September
10-13. 2008.

Papp A., Cseke L., Pavlovics Garkas R, Marton S., Varga G., Poté L, Horvath OP.
Locally advanced squamosus cell cancer of the calraiesophagus: role of multimodal
therapy.11th World Congress of the International Societythe Disease of the Esophagus,
Budapest, September 10-13. 2008.

Farkas Robert, Bellyei Szabolcs, Szigeti Andras, Boronkai Arpadulyban Akos, Kovacs
Péter, Sebestyen Zsolt, Miszlai Zsuzsanna, Hordith Péter, Papp Andras, Hideghéty
Katalin, Pozsgai Eva, Esik Olga, Mangel Laszl6.A neoadjuvans radiokemoterapia



hatékonysaga és tumor asszocialt fehérjék kozetrailiggés vizsgalata njedstumoros
betegeknélMagyar Sugarterapias Tarsasag Kongresszusa, &epr2007

Papp, Csekdsarkas R, Pavlovics G, Varga G, Marton S, Poto L, EsikHtorvath OPA
neoadjuvans kemo-radioterapiajal/ei nyaki lokalizacioju érehaladott nyefcsi
laphamrakok sebészi kezeléseM&iT Kisérletes Sebészi szekcid Kongresszusa, Péag,

Szigeti A Farkas R, Al-Farhat Y, Gulyban A, Kovacs P, Bellyei Sz, fatgts K, Dérczy K,
Horvath OP, Papp A, Siile N, Higehéthy K, Esik Onigiel L: A neoadjuvans
radiokemoterapia hatékony eljaras a lokoregionatisabrehaladott rectumtumorok
ellatasara,Magyar Sugarterapias Tarsasag Kongresszusa, 2eh2@07

Other presentations:

Bellyei SzabolcsFarkas Robert, Szigeti Andras, Miszlai Zsuzsa, Kovéacs Péterk Edga,
Bodis Jozsef, Mangel Lasz® neoadjuvans radiokemoterapia és azt kdveertheim nitét
hatékony eljaras lehet a lokélisan/regionalisadirehaladott cervixdaganatok ellatasara
Magyar Sugarterapias Tarsasag Kongresszusa, Dabga@/

Al-Farhat Y, Kovacs P,Gulyban Barkas R, Liposits G,Kelemen D,Horvath OP, Esik
Mangel L.III. stadiumu pancreastumorok multimodalis kezeMsgyar Sugarterapias
Tarsasag Kongresszusa, Debrecen, 2007

Farkas R.Bellyei Sz. Gyulyban A. Kovacs P., Strassz A. E3ikHideghéty K.Az
elmfbesugarzas mifsegelledrzesi Iépései a Pécsi TudomanyegyeteSmagedi Endlrak
Szimpdzium, Szeged, 2005. szeptember 16-18.

Bellyei Sz., Kovéacs P., Gulyban Rarkas R., Hideghéty K. Esik O Rizikdszervek
dozisterhelésének csokkentési lébégiei endlbesugarzas sordBzegedi Endrak
Szimpdzium, Szeged, 2005.szeptember 16-18.



