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Radioterapie lokalizovanych
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Rekurence

o Pancreatic Cancer Metastatic disease
R 1 10-15% 30-40% 50-60%
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Role radioterapie v lokalni leécbé

* Adjuvantni chemo(-radio)terapie (RChT)

* Neoadjuvantni /konverzni RCT u borderline-tumoru
(BRPc)

* Definitivni RCT u inoperabilnich lokoregionalnich
tumoru

* Nove techniky a pristupy (SBRT, eskalace davky, nové
kombinace se systémovou |lécbou)



Pozitivni studie
e GITSG 9173:

split kurz RChT vs Observace

2y-0S (14% vs 4%)
2v-DFS (48% vs 14%)

* EORTC 40891: 200 pts.

RChT vs Observace

bez rozdilu 2y-DFS (37 a
38%), 2y-0S 24 vs 19M

Negativni studie

* ESPAC 1: 4 ramena, 289 pts.

RChT->CHT, RCHT, CHT a
observaci split kurz RT-

nepriznivy ucinek radiace mOS
20,1vs 15,5M

Neoptolemos subanalyza R+
10,9 vs 16 M

 RTOG 97-04 (+CONKO-1) :
RCHt bez OS a DFS benefitu s
vyrazne vyssi toxicitou



Neoadjuvantni chemo(-radio)terapie:

* R+ resekce vyznamné snizuje OS (= neresekabilni Tu)
—> DOWNSTAGING a snaha o RO resekci u BRPC ev. resekabilnich
* Lepsi selekce pacientu profitujicich z OP
* Snaha o Casnou sterilizaci mikrometastaz (20-30% pacientu)
* Neoadjuvantni RChT > Adjuvantni
* Lehce lepsi prezitii v pripadé R+-resekce
* Nizsi riziko insuficience anastomozy



Borderline-Tumory:

* Pravdépodobnost RO resekce na podkladé znamek
zasazeni cév (horni mesentericka arteria a véna (SMA a
SMV), a. coeliaca (CA) a SMV do portalnej vény (PV):

* Definice jsou nejednotné (NCCN, IAP, MD Anderson, ..)
* Konsenzu IAP: zaleZi od lokalizace tumoru:
vendzni: SMV/PV >180° nebo bilateralni okluze
arterialni: zadny kontakt Tu s SMA, CA
< 180° kontakt k SMA, CA
kontakt s CHA bez kontaktu s CA a PHA
* Biologicka kritéria : Cal9-9, CEA, PS

Antolino L et al, The Role of Neoadjuvant Therapy in Surgical Treatment of Pancreatic cancer. In e-book:Advances in Pancreatic cancer. IntechOpen.
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>4.0 em

N1

1-3 nodes

N2

N1

Regional lymph node metastasis

Category 7" edition 8" edition
Ti Tumor limited to the pancreas, <2 em | Tumor =2 ¢m in greatest dimension
in greatest dimension
Tla - Tumor =0.5 cm in greatest
dimension
Tib - Tumor =0.5 cm and <1 in greatest
dimension
Tlec - Tumor 1-2 cm in greatest
dimension

Metastasis in 1-3 regional lymph

nodes

N2
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CA, denotes celiac axis

SMA, denotes superior mesenteric artery

CHA, denotes common hepatic artery




prim.operabilbi

Neoadjuvantni chemo-(radio)terapie I: fm e

LAPC
Hugh et al, 2007: CRT s konfliktnimi vysledky * Golcher et al, 2015: prosp. flinedostatecny nabor
ECOG E4201: RChT vs. GEM:m0S 9,2 vs. 11 M OP-> 6XGEM vs. GEM+cDDP->RT(55,8Gy)-> OP
Gillen et al. 2010 metaanalyza -> 6xGEM
skupina A —primarné operabilni / skupina B — BRPc RO a NO resekce byly srovnatelné
PCR 4%, PR 31% , RR: 73,6% vs. 33,2%, mO514,4 vs. 17,4 M
Morbidita/mortalita: 26,7% vs. 39,1% Katz et al, Allianz A021101, 2016: f Il, 22pts
mOS 23,3 M vs. 20,5 M 4xFOLFIRINOX-> CRT 50,4Gy+X-> OP vs.
Katz et al , 2011 (MD Anderson) : 160 pts BRPc OP->adjuvantni CHT
6XGEM->CRT-> OP RR 68%, RO 96%, pCR 13%,
RR 41% , RO 94% mOS 21,7 M, Toxicita 2 G3: 64%
mOS 40 vs. 13 M (bez OP) * PREOPANC -1, 2018, flll, 246 ptc

1XGEM -> 36 Gy +GEM->1xGEM -> OP->4xGEM
vs. OP->6xGEM
RO 63% vs. 31% , DFS 7,9 vs. 9,9M

mOS 17,1 vs. 13,5 M (operovani vs neoparovani
29,9vs 16,8M 1)



Neoadjuvantni chemo(-radio)terapie Il:

* SWOG S1505: f II, resekabilni Pc
inicidlni CHT-> OP-> adjuvantni:
6XFOLFIRINOX vs. 9x GEM-NabPakli

RR 73 vs. 70%, RO 85%vs 85%, GEM-NabPakli vice pCR (25
vs. 42%) a DFS (10,9 vs. 14,2M)

2y 0S 43,1 % vs 46,9 %, mOS 22,4 vs 23,6 M

* ESPAC-5F: 4 ramena, prospektivni, multicentricka fll :

GemCap RChT
(50,4 Gy+ X)

PD-no OP 12% 25% 10% 31%
VR 67% 50% 55% 75%
RO 14% 17% 18% 37%
R1 81% 83% 82% 63%
R2 5% 0 0 0

Adj Tp 81% 83% 82% 87%

1y OS 79% 84% 64%

EU (ESMO 2015) uprednostiuje neoadjuvantni /
konverzni chemoterapii (RT pouze v ramci studii)

Hall WA , Goodman KA, Rad.Oncol 2019

_ Neoadj. ChRT OP->ADT

R+ 2-20% 16-60%
N+ 17-40% 62-80%
Ukonceni Tp 70-80% 50-60%
LRR 5-15% 19-53%

USA (ASTRO 2019): ChT 2-6 M->RChT- > OP
Normofrakcionace+5Fu/X: 45-50,4 Gy a4 1,8-2 Gy
SBRT —hypofrakcioance bez CHT:

30-33 Gy 4 6-6,6 Gy /5Fr



Nase dosavadni zkusenosti:

Protokol - schéma Survival of Data 1:Survival proportions

100-
b= CHT + RT
chirurgicka chirurgicka
PR¥ intervence intervence % 80- b CHT
>
s . 2 o mOS 17,84 vs 13,47 M
PET/CT PET/CT E p =0,1474
4x modifikovany ™ radioterapie ™ gemcitabine + -
FOLFIRINOX MDT 40Gy (15fr a 2,66Gy) MDT nab-paclitaxel E 40-
-
oxaliplatina 64mg/m? Q
irinotecan 135mg/m? o 20"
leukovorin 300mg/m? gemcitabine gemcitabine
5-flurouracil bolus 300mg/m? o  + nab-paklitaxel + nab-paklitaxel 0
. T T T T

. il 2 L
5-fluorouracil infuzor 1800mg/m CT 43 mésice
> 75% redukce, s bolusem,

| T T |
0 3 6 9 12 15 18 21 24
Time

bez primarni profilaxe RF

* potencialné resekabilni



LAPC

Definitivni chemo-(radio-)terapie:

Lokalni terapie M1

* + Lokdlni kontrola => zpomaleni PD, kontrola symptomu ESMO 2015 —Standard CHTJ
- paliativni pristup, nezabrani M1, toxicita - tole radioteraple nefists

* Nejasna uloha RT CHT vs. RChT ->CHT (mQOS ca 12M) ASTRO 2019: CHT --> RChT

- ECOG 1985, GITSG 1981, GITSG 1988 —split kurzy radioterapie 40Gy Normofrakcionace +X 50,4 - 56 Gy

. SBRT bez CHT 33-40 Gy a 6,6 -8Gy /5fr
mOS 8-10M , srovnatelny ¢as do progrese CHT /RChT 4-8M

* Sultana et al., Metaanalyza, 2007: 11 Studii, 794 pts: zadna vyhoda RChT k CHT , RCht>RT

* FFCD-SFRO (Chauffert et al. 2008): Gem monoterapie vs RCht +cDDP + 5FU-> Gem udrzovaci terapie, signifikantné horsi preZiti,
vysoka toxicita

* ECOG 4201 (Loehrer et al., 2011): 74 pts srovnava GEM vs GEM + RT 50,4 Gy,
mO0S 9,2 vs 11,1 M, vyrazné vyssi toxicita >G3 : 41% vs. 9%
* LAP-07, Hammel et al 2016: flll, LAPc

GEM vs GEM £ Erlotinib -> pfi SD: RChT vs. GEM+Erlot ‘
mOS 16,5 vs. 15,2 M

lokalni progrese 32% vs. 46%

prodlouzeni treatment free intervalu 6,1 vs. 3,7 %



Intenzifikace Radioterapie I:

e Eskalace Davky:

2000-01 FFCD/SFRO (Chauffert et al.,2008): f I

GEM vs. RChT (60Gy +5FU +cDDP) ->GEM

mOS 13 vs. 8,6 M => velké pole s LU Skodlivé

Krishan et al. BED > 70 Gy MOS (17 vs 15M) a DFS (10 vs 6M)

* SBRT — eskalace davky v malem
objemu,

* presné planovani- pouze SIGRT,
Gating/4D-planovani, FM
Alliance A021501: 40Gy /5 fr

 Dalsi eskalace davky okoli cév (40% R+)

Bajkal A et al.,J.Gastroinstest. Oncol.2018



Intenzifikace Radioterapie II:

e Systémova terapie:

a.) synergie RT + Immunoterapie
- ablativni RT = in situ vakcina

b.) Algenpantucel-L

c.) GVAX

d.) Losartan

NCT02648282, fll , Pembrolizumab + CFA+GVAX + 33Gy /5 fr, LAPc
NCT03104439, fll, Nivolumab +lIpilimumab+24Gy /3fr, OMPc
NCT03161379, fll, CFA+Nivolumab+GVAX+ 33Gy/5fr, BRPc
NCT02305186, fl-Il, Pembrolizumab +Capecitabine+50,4 /28fr, BRPc
NCT03563248, fll, FOLFIRINOX+Losartan+Nivolumab+SBRT, BRPc,LAPc

Iheagwara UK, Clump DA, Heron DE in Radiology Key. Immunoradiosurgery: The Convergence of SBRT and the Immune Responce.
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Role radioterapie v lokalni |écbé:

e Adjuvantni (chemo-) radioterapie: R+, N+, v EU neni
preferovana

* Neoadjuvantni /konverzni radiochemoterapie u Borderline-
tumort (BRLPc): TNRO, LC, OS benefit (?), v EU sporna

* Definitivni RT/RCT u inoperabilnich lokoregionalnich
tumoruy: - t.C. nejasny benefit

* Nové techniky a pristupy (SBRT, eskalace davky , nové
kombinace se systémovou lécbou) —slibna moznost
intenzifikace lécby
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