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Karcinom pankreatu

« CaP v CR 9. nejéastdji malignita
4. nejcastéjsi pricina umrti

na zhoubné nadory u obou pohlavi

* vice nez 80% lokalné pokrocily nebo
metastaticky karcinom
 Jen cca 15% pacientu jsou kandidati

potencialné kurativni chirurgicke 1écby!
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Table 1

Current concept of resectability (definitions vary slightly between major associations).

Resectable Borderline Resectable Unresectable/Locally Advanced

SMA/CA WMo contact <1807 =180° involvement
PV/SMV WMo contact =180° Mo reconstruction possible

Potentially resectable

Table 2
Classification for of pancreatic cancer involving the head or uncinated process (NCCN/AHPBA/SSO/SSAT).
Resectable Borderline resectable Locally advanced/Unresectable
SMV/PV No abutment/encasement or <180° contact without vein contour  Abutment/encasement (=180"), reconstructible Not reconstructible
irregularity
SMA No abutment/encasement Abutment (<180°) Encasement (=180°)
CHA No abutment/encasement Abutment or short-segment encasement Long-segment encasement
Celiac trunk No abutment/encasement No abutment/encasement Abutment

SMV, superior mesenteric vein; PV, portal vein; SMA, superior mesenteric artery; CHA, common hepatic artery|
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Resekabilni CaP:;

 Standardem lécby je chirurgicka leécba nasledovana adjuvantni chemoterapii.

 Cilem konceptu adjuvantni lecby je snizeni rizika rekurence po (zdanlive) radikalni
resekci

» Obvykle takeé zlepseni celkoveho preziti

Neoptolemos JP et al. European Study Group for Pancreatic Cancer. Adjuvant chemoradiotherapy and chemotherapy in resectable pancreatic cancer: a
randomised controlled trial. Lancet. 2001.

Sinn M et al. CONKO-005: Adjuvant Chemotherapy With Gemcitabine Plus Erlotinib Versus Gemcitabine Alone in Patients After RO Resection of
Pancreatic Cancer: A Multicenter Randomized Phase Ill Trial. J Clin Oncol. 2017

Neoptolemos JP et al. European Study Group for Pancreatic Cancer. Comparison of adjuvant gemcitabine and capecitabine with gemcitabine
monotherapy in patients with resected pancreatic cancer (ESPAC-4): a multicentre, open-label, randomised, phase 3 trial. Lancet. 2017
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Adjuvantni lecba

 Uziva se gemcitabine nebo kombinované rezimy
« mFOLFIRINOX zasadni zlepseni prognozy oproti gemcitabine
» median DFS 21.6 mésice oproti 12.8 mésice a 3-lety DFS 39.7% oproti 21.4%

« mFOLFIRINOX protokol superiorni i pri subanalyze (T3/4 tumory, N+ stadia, R1
resekce, spatne diferencované tumory)

Ale

« Pouze asi 60% pacientu po resekci podstoupi adjuvantni IéCbu (perioperacni
morbidita)

Conroy T, Hammel P, Hebbar M, et al. FOLFIRINOX or Gemcitabine as Adjuvant Therapy for Pancreatic Cancer. N EnglJ Med 2018

Deutsche_Krebsgesellschaft: Jahresbericht der zertifizierten Pankreaskarzinomzentren - Kennzahlenauswertung 2019. Available online:
https.//www.krebsgesellschaft.de/jahresberichte.html
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A Disease-free Survival

100+ Stratified hazard ratio for cancer-related event,
second cancer, or death, 0.58 (95% Cl, 0.46-0.73)
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Subgroup

Sex
Male
Female
Age
<65 yr
=65 yr
WHO performance-status score
0
1
Diabetes
No
Yes
Turnor location
Head
Other
Tumer grade
Well differentiated
Maderately differentiated

Poorly differentiated or undifferentiated

Primary tumor status
pTl or pT2
pT3 or pT4
Modal status
pNO
pN1
Tumeor stage
1A or B
A or 1B
Mor IV
Status of surgical margins
RO
Rl
Supérior-mesenteric-vein resection
No
Yes
Portal-vein resection
Mo
Yes
Postoperative CA 199 level
=90 Ufml
=90 U/ml
Early stopping of treatment
No
fes
Qverall
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FOLFIRINOX Gemcitabine
(N=247) (N=246)

no. of events ftotal no. of patients
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21735

16/31
118/216

25/55
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4/9

73/148
61/99

122/228
12/19

112/215
22/32

123/231
11/16

83/158
51/80
134/247

96/135
84111

103/140
77/106

96/127
80/115

123/177
52/64

129/175
47/67

58/79
91125
23/29

16/23
164/221

33/61
147/185
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167/226
5/6
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Gemcitabine
Better

0.68 (0.50-0.92)
0.56 (0.40-0.78)

0.61 (0.46-0.82)
0.63 (0.44-0.90)

0.51 (0.37-0.71)
0.77 (0.56-1.06)

0.66 (0.50-0.86)
0.55 (0.35-0.85)

0.62 (0.48-0.80)
0.62 (0.39-0.98)

0.52 (0.34-0.81)
0.69 (0.51-0.93)
0.62 (0.34-1.13)

0.67 (0.34-1.34)
0.62 (0.49-0.79)

0.89 (0.53-1.49)
0.54 (0.42-0.69)

0.36 (0.10-138)
0.64 (0.50-0.80)
0.07 (0.01-0.61)

0.72 (0.53-0.98)
0.52 (0.37-0.72)

0.61 (0.48-0.77)
0.92 (0.44-1.91)

0.62 (0.49-0.80)
0.64 (0.37-1.11)

0.61 (0.43-0.77)
0.74 (0.33-1.64)

0.56 (0.42-0.73)
0.53 (0.35-0.81)
0.62 (0.49-0.77)

P Value

0.42

0.88

0.10

0.59

0.89

0.69

0.82

0.10

0.31

0.29

0.26

0.49

Conroy et al. N EnglJ Med 2018,379:2395-2406
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Neoadjuvantni lécba

« Koncept neoadjuvantni lecby se stal standardem u vetsiny Gl tumoru (karcinom jicnu,
zaludku, rekta)

* NA lécba je lépe tolerovana a pacienti maji sanci byt vice l1éceni (pokud je lécba
zahajena predoperacné)

* Vzhledem k pooperacnim komplikacim a vysokému poctu primarné neresekabilnich
tumoru

— neoadjuvantni chemo(radio)terapie je vyuzivana se vzrustajici tendenci u CaP

Sauer R., Becker H., Hohenberger W., Rodel C., Wittekind C., Fietkau R., Martus P, Tschmelitsch J., Hager E., Hess C.F.,, et al. Preoperative versus
postoperative chemoradiotherapy for rectal cancer. N. Engl. J. Med. 2004

Cunningham D., Allum W.H., Stenning S.P, Thompson J.N., van de Velde C.J., Nicolson M., Scarffe J.H., Lofts F.J, Falk S.J, Iveson TJ., et al. Perioperative
chemotherapy versus surgery alone for resectable gastroesophageal cancer. N. Engl. J. Med. 2006
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Neoadjuvantni lécba - teoretické predpoklady

* Mozné vyhody neoadjuvantni terapie:

1) Systemovy efekt (Ieécba cirkulujicich nadorovych bunék nebo mikrometastaz pred
chirvykonem)

2)  Vyssi sance dosahnout RO resekce (prognosticky vyznam)

3) Dowstaging onemocnéni

4)  Snizeni komplexity chirurgického vykonu

5) Lepsi efektivita diky zachované anatomii a prokrveni oproti adjuvanci

6) Lepsi tolerance oproti adjuvantni lécba (jasné definovana, kratsi leécba u NA, oproti adjuvanci
po narocném vykonu)

7) Window of opportunity” — zhodnoceni biologie tumoru = lepsi selekce vhodnych kandidatu
chirvykonu (cca 20% pacientl generalizuje behem lécby)
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Neoadjuvantni lécba - teoretické predpoklady

* Mozné nevyhody:
1)  Toxicita leécby zhorsujici vysledky chirurgické lécby

2) Progrese choroby béhem neoadjuvantni léCby

Gillen S, et al. Preoperative/neoadjuvant therapy in pancreatic cancer: a systematic review and meta-analysis of response and
resection percentages. PLoS Med 2010
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Neoadjuvantni chemoterapie vs chemoradioterapie

Historicky koncept neoadjuvantni lecby zalozen na CHRT
(vzhledem nizsi ucinnosti konvencni CHT oproti jinym solidnim tumorim)
Gemcitabine v monoterapii je neucinny v neoadjuvanci

Dublet CHT na bazi gemcitabine efektivnéjsi

S rozvojem polychemoterapie (FOLFIRINOX) se dostava do popredi NACHT (systémové
lécba mikrometastaz) oproti NACHRT (lokalni leécba ve vysoké davce)

Diky vysokému procentu lécebnych odpovedi u FOLFIRINOX a gemcitabine/nab-

paclitaxel v paliativni Iécbe CaP — vyuziti v posledni dobe u borderline resekabilnich a
neresekabilnich CaP

Evans DB et al. Preoperative chemoradiation and pancreaticoduodenectomy for adenocarcinoma of the pancreas. Arch Surg. 1992

Palmer DH et al. A randomized phase 2 trial of neoadjuvant chemotherapy in resectable pancreatic cancer: gemcitabine alone versus gemcitabine
combined with cisplatin. Ann Surg Oncol. 2007

Heinemann V. Gemcitabine-based combination treatment of pancreatic cancer. Semin. Oncol. 2002

Sukerr M et al. FOLFIRINOX for locally advanced pancreatic cancer: a systematic review and patient-level meta-analysis. Lancet Oncol. 2016
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Podklady neoadjuvantni lécby

* Prakticky dva koncepty

a) Lécba borderline resekabilniho nebo lokalné pokrocilého CaP s cilem
dosanout sekundarni resekability = indukcni (konverzni) lécba

b) Predoperacni lécba primarneé resekabilniho nadoru s cilem snizit riziko
rekurence a zlepseni celkového preziti = neoadjuvantni lecba

Hackert T. et al. Locally Advanced Pancreatic Cancer: Neoadjuvant Therapy With Folfirinox Results in Resectability in 60% of the Patients. Ann. Surg.
2016



Protokol - indukcni terapie modifikovanym FOLFIRINOXem se sekvencni
radioterapii u pacientt s lokalné pokrocilym karcinomu pankreatu

= | = e

CT nebo CT nebo
PET/CT PET/CT
4x modifikovany ™ radioterapie ™ gemcitabine +

. o I
FOLFIRINOX MDT 40Gy (15fr a 2,66Gy) MDT nab-paclitaxe

oxaliplatina 64mg/m? CT za 2 mesice
irinotecan 135mg/m?

leukovorin 300mg/m?
5-flurouracil bolus 300mg/m?
5-fluorouracil infuzor 1800mg/m?
* 75% redukce, s bolusem,

bez primarni profylaxe RF

gemcitabine
PD + nab-paklitaxel

gemcitabine

+ nab-paklitaxel

CT a 3 mésice CT a 3 mésice

* potencialné resekabilni



AP, 1. LEKARSKA
&l 2} FAKULTA

\7 ) . . ,
¥ Univerzita Karlova

+ VSEOBECNA FAKULTNiI
NEMOCNICE V PRAZE

Vliv komplikaci chirurgické lécby na multimodalni
lécbu
* Perioperacni mortalita 3-5 % (high volume centra)

* Morbidita zlstava vysoka cca 40-60 % (pankreaticka pistél 10-29 %)
— 40 % pacientl po resekci nemUze podstoupit adjuvantni terapii

nebo ji odmitne

Tzeng C.W.et al. Treatment sequencing for resectable pancreatic cancer: Influence of early metastases and surgical complications on multimodality
therapy completion and survival. J. Gastrointest. Surg. 2014

Labori K.J,, et al. Impact of early disease progression and surgical complications on adjuvant chemotherapy completion rates and survival in patients
undergoing the surgery first approach for resectable pancreatic ductal adenocarcinoma—A population-based cohort study. Acta Oncol. 2016



+ VSEOBECNA FAKULTNI L LEKARSKA 1.0
NEMOCNICE V PRAZE Univerzita Karlova
0.8
=]
liv k likaci chi ické lécby :
Viiv komplikaci chirurgicke lecby ...
I to d II Ve I V4 vb § Multimodality Therapy Completed
Na MNUiItimodaini iecou E 041 .
% W p<0.001
o e
: 0.2 4
e Studie MD Anderson CC (2002-2007) 7%, Multimodality Therapy Not Completed
1)  Celkové preziti pacient(, ktefi dokondili 001 | o , ,
MMT, signifikantné lepsi oproti tém, 0 224 3% 4 60
kteﬁ nedOkonéiIi Ovwerall Survival (months)
2)  Pacienti s kompl.chirléCby stejné b,
preziti jako pacienti s NA léCbou bez | -Nsurgery First. Completed Adjuvant
chiru rgie o INeoadjuvant Therapy, Resected
- 0.8+ -: -tSurgery First, No Adjuvant
3) PaC|enti po NA Iéébé S ,E :} .::Naoadju'.rantTherapy, Not Resected
kompl.chir.lecby vyssiho stupne stejné :;; 0.6-
preziti jako ti bez komplikaci g { by
€ 0.4+ }
g - p<0.860
g |00 L i . )
0.2 L
}Fn.m
0.0+ o
0 12 24 36 48 60
Tzeng C.W.et al. Treatment sequencing for resectable pancreatic cancer: Influence of early n Overall Survival (months)

therapy completion and survival. J. Gastrointest. Surg. 2014
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Vliv multimodalni lécby na chirurgické komplikace

» Neoadjuvantni terapie je dobre tolerovana (zadny pacient neodmitl chirurgickou lécbu
pro toxicitu NA lecby)

* Morbidita neni vyssi nez u up-front surgery

* Riziko pankreatické pistele dokonce nizsi (zlepseni nutricniho stavu, fibroza
pankreatu?)

Heinrich S., et al. Prospective Phase Il trial on Neoadjuvant Chemotherapy with Gemcitabine and Cisplatin for Resectable Adenocarcinoma of the
Pancreatic Head. J. Clin. Oncol. 2008

O'Reilly E.M., et al. A single-arm, nonrandomized phase Il trial of neoadjuvant gemcitabine and oxaliplatin in patients with resectable pancreas
adenocarcinoma. Ann. Surg. 2014

Verma V. et al. Neoadjuvant Therapy for Pancreatic Cancer: Systematic Review of Postoperative Morbidity, Mortality, and Complications. Am. J. Clin.
Oncol. 2016
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Vliv NA lecby na nutricni stav

« Malignity obecné spojeny se zhorsenim nutricniho stavu

« U CaP typicky biliarni obstrukce, ktera vede k nedostatku zluci ve streve a porucham
traveni

» Studie hodnotici nutricni stav behem NA lécby — zhorseni (pacienti s G3 strevni
toxicitou)

Ale
 Zlepseni nutricniho stavu ( hladina prealbuminu) po NA lecbé — rezim gem+cis

Naumann P. et al. Outcome after neoadjuvant chemoradiation and correlation with nutritional status in patients with locally advanced pancreatic
cancer. Strahlenther. Onkol. 2013

Sho M., et al. Pathological and clinical impact of neoadjuvant chemoradiotherapy using full-dose gemcitabine and concurrent radiation for resectable
pancreatic cancer. J. Hepatobiliary Pancreat.Sci 2013

Heinrich S. et al.Prospective Phase Il trial on Neoadjuvant Chemotherapy with Gemcitabine and Cisplatin for Resectable Adenocarcinoma of the
Pancreatic Head. J. Clin. Oncol. 2008
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Predikce lécebné odpovedi

Standardni stagingové (restagingoveé) vysetreni je CT

Hodnoceni vaskularni invaze a vzdalenych metastaz

Exaktni hodnoceni lokalni regrese po NA neni mozné (desmoplasticka reakce v okoli
tumoru)

¥

Chirurgicka explorace u vsech borderline resekabilnich a primarné neresekabilnich CaP

Katz MH et al. Response of borderline resectable pancreatic cancer to neoadjuvant therapy (s not reflected by radiographic
(ndicators. Cancer. 2012

Dholakia A.S.et al. Resection of borderline resectable pancreatic cancer after neoadjuvant chemoradiation does not depend on
improved radiographic appearance of tumor-vessel relationships. J. Radiat. Oncol. 2013
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Hodnoceni lécebné odpovedi

 Objektivni hodnoceni patologem po resekci
 Skore podle Evanse —zalozena na pomeéru nekrozy tumoru jako lécebné odpovedi

« Studie ukazuji priznivy efekt na T a N stadiu (downstaging), snizeni poctu
lymfovaskularni invaze a perineuralniho sireni, zvyseni poctu RO resekci !

Evans D.B., et al. Preoperative chemoradiation and pancreaticoduodenectomy for adenocarcinoma of the pancreas. Arch Surg. 1992

Mokdad A.A. et al. . Neoadjuvant Therapy Followed by Resection Versus Upfront Resection for Resectable Pancreatic Cancer: A Propensity Score Matched
Analysis. J. Clin. Oncol. 2016

Schorn S., et al. The impact of neoadjuvant therapy on the histopathological features of pancreatic ductal adenocarcinoma—A systematic review and
meta-analysis. Cancer Treat. Rev. 2017
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A.G. Roufi, GA. Manji and [A. Chabot et al. {Seminars in Oncology 46 (2019) 19-27

Meta-analyses supporting a necadjuvant therapy strategy.

21

Study

Patient population

Data

Comment

Gillen et al. (2010)
[13]

D*Angelo et al.
(2017) [14]

Versteijne et al.
(2018) [15]

Suker et al. (2016)

[16]
Mokdad et al.,
(2017 [17]

« Pooled data from 111 necadjuvant trials
conducted between 1966 and 2009

« 4,394 parients with PDAC grouped into
two cohorts: resectable and
nonresectable disease

« Pooled data from 12 prospective
neocadjuvant studies published between
2008 and 2015

+ 024 patients with resectable, BR, and LA
PDAC

» Pooled data from 38 trials

» 3,484 patients with resectable or BR
PDAC

« Pooled data from 11 studies of
neoadjuvant FOLFIRINOX

e 315 partients wirth LA PDAC

» Retrospective study of National Cancer
Database berween 2006 and 2012

e Utilized propensity score matched
analysis to investigate role of
neoadjuvant therapy in stage [ or I PDAC
who underwent surgery

« 2,005 patients treated with neocadjuvant
therapy followed by surgery matched
with 6,015 patients with upfront
resection

« Amongst patients initially diagnosed with
nonresectable disease who underwent
neoadjuvant therapy:
— 46.9% underwent surgical exploration
— B9.9% had successful resection
— 79.2% had RO resection

« Estimated m05 =20.5 months

» ITT analysis

» Resection rate =65%
» Similar mO5S of 22.78 months

« ITT analysis
» Resectable disease
— Similar mOS for upfront surgery (17.4
months) v neocadjuvant therapy (18.2
months)
— RO rares favored neoadjuvant therapy
(85% v 71.4%)
= ER disease
« mOS favored necadjuvant therapy (19.2
months) over upfront surgery, (12.8
months)
» RO rates favored neoadjuvant therapy
(88.6 v 63.9%)
=« 25% of patients effectively downstaged
and able to undergo resection
» Estimared mOS = 24.2 months
= Median overall survival of 26 months
with neoadjuvant therapy v 21 months
with upfront resection

« Estimated mOS of 20.5 months, mirrors
that of patients with resectable disease
at diagnosis

=« Major drawback that analysis not done

by ITT which would reduce potential bias
in treatment effect (survival bias), since
not all patients proceed to surgery

=« One of the first meta-analyses to report

survival using ITT analysis

» Focused solely on prospective trials

« One of the largest ITT meta-analysis

performed o dare

= Focused on solely on LA PDAC

« Limited by inherent selection bias, as
necadjuvant therapy group populated
with those patients who tolerated
necadjuvant therapy

« Demonstrates the utility of neoadjuvant
therapy as a selection strategy for
management of parients with early stage
disease

Abbreviations: m0OS5, median overall survival; ITT, intention-to-treat; BR, borderline resectable; LA, locally advanced; PDAC, pancreatic ductal adenocarcinoma



AT, 1. LEKARSKA
FAKULTA

5/ Univerzita Karlova

+ VSEOBECNA FAKULTNiI
NEMOCNICE V PRAZE

Neoadjuvantni lecba - nevyhody/rizika

= Podle soucasnych guidelines neni nezbytna histologicka/cytologicka verifikace pred
resekcnim vykonem

Ale

“Je nutna pred podanim onkologicke lécby (tedy i neoadjuvantni), coz muze v pripade
opakované neuspésnych pokusl zasadneé oddalit [éCbu a zhorsit prognézu !!

“*Pacienti s obstrukcnim ikterem pred neoadjuvantni lécbou stentovani — zvyseni rizika
pooperacnich komplikaci a rannych infekci

Scheufele F, Schorn S, Demir IE, et al. . Preoperative biliary stenting versus operation first in jaundiced patients due to malignant
lesions in the pancreatic head: A meta-analysis of current literature. Surgery. (2017)
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Neoadjuvantni lécba u resekabilniho CaP

Retrospektivni analyzy, systematicka review + 2 prospektivni studie

— ukazuji benefit plynouci z NA lecby

Ale

a) Neni vyreseno, ktery rezim idealni pro neoadjuvanci (FOLFIRINOX, mFOLFIRINOX,
gemcitabine/nab-paclitaxel nebo kombinace s radioterapii)

b) Jak dlouho, v jaké davce? (kolik cykld chemoterapie)?
c) Neni vyjasnena role pripadné adjuvantni chemoterapie po neoadjuvanci

Tienhoven GV, Versteijne E, Suker M, et al. Preoperative chemoradiotherapy versus immediate surgery for resectable and borderline resectable
pancreatic cancer (PREOPANC-1): A randomized, controlled, multicenter phase Ill trial. J Clin Oncol 2018

Motoi F, Kosuge T, Ueno H, et al. Randomized phase Il/Ill trial of neoadjuvant chemotherapy with gemcitabine and S-1 versus upfront surgery for
resectable pancreatic cancer (Prep-02/JSAPO5). Jpn J Clin Oncol 2019
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Probihajici studie — NA lecba u resekabilniho CaP

Table 1

Neoadjuvant/perioperative trials in progress (=phase I) for resectable pancreatic adenocarcinoma (www.clinicaltrials.gov)

No Trial rPDAC hrPDAC n Phase NCT number

Neoadjuvant/perioperative chemotherapy

1 CISPR-I: sequential use of Gem/nab-P and mFOLFIRINOX as necadjuvant CTX + - 416 II NCTO3750669
2 NEONAY: necadjuvant plus adjuvant or only adjuvant Gem/nab-P (17) + - 166 1II NCT02047513
3 Pre-operative Gem/nab-P + hydroxychloroquine +/— avelumab + - 120 II NCT03344172
4 SWOG 1503 perioperative mFOLFIRINOX vs. Gem/nab-P + - 112 II NCTO2562716
5 Necadjuvant/adjuvant GVAX pancreas vaccine (with CY) +/— nivolumab and vrelumab + - 73 I NCT02451082
6 m/TRo:nal-TRI/5-FU/LV and oxaliplatin + - 67 1II NCT035287R5
7 Penoperative Gem/nab-P + + 30 1II NCT02723331

Neoadjuvant/perioperative concepts including radiation therapy

1 FRO3II061: stereotactic body BT vs. conventionally fractionated CRT preoperatively + + 102 II NCTO3704662
2 ESR-16-12313: neocadjuvant CRT {gemecitabine/durvalumab) + adjuvant gemeitabine/durvalumab + + 71 II NCT03572400
3 Preoperative CRT with gemcitabine + - 64 1II NCT01333124
4 UVA-PC-PDI0I: neoadjuvant pembrolizumab (+ radiation) + + 36 I NCTO02305186
5 Necadjuvant Gem/nab-P followed by BT + - 4 I NCTO02427841
6§ PIOPPO: necadjuvant carbon ions RT + + 30 I NCTQ3822036

PDAC, pancreatic ductal adenocarcinoma; fPDAC, resectable PDAC; biPDAC, resectable PDAC; Gem/nab-P, gemecitabine/nab-paclitaxel; CTX, chemotherapy; BT, radiation therapy; CRT, chemoradiotherapy.



AT 1. LEKARSKA
B FAKULTA

Lo o/ Univerzita Karlova
oy 7

+ VSEOBECNA FAKULTNiI
NEMOCNICE V PRAZE

Zaver

« Koncept neoadjuvantni lecby podle dostupnych dat zvysuje pocet RO
resekci a zlepsuje celkove preziti pacienttu s CaP

« Nutné rozsahlejsi randomizované studie k potvrzeni

 Karcinom pankreatu je velmi heterogenni onemocneni — perzonalizace
v lecbe bude jisté zasadni i u neoadjuvantni lécby
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Dekuji za pozornost




