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STRESZCZENIE
WSTEP

Rak zotadka nalezy do nowotwordw o agresywnym przebiegu i powigzanym
z tym ztym rokowaniem, ktére przede wszystkim zalezne jest od stopnia zaawanso-
wania w momencie rozpoznania choroby. Leczenie chirurgiczne pozostaje najlepsza
metoda leczenia potencjalnie radykalnego, ktéorego skutecznos¢ jest jednak ograni-
czona przez ryzyko rozsiewu nowotworu. Ponadto okoto 2/3 pacjentéw w populacji
zachodniej w momencie diagnozy ma chorobe miejscowo zaawansowang. Badanie
brytyjskie MAGIC i francuskie FNCLCC/FCD 970333 wykazaty znaczng korzys¢ w zakre-
sie catkowitego czasu przezycia wynikajgca z zastosowania chemioterapii okotoope-
racyjnej, ktora jest obecnie ztotym standardem postepowania w populacji zachodniej
w chorobie miejscowo zaawansowanej. Wedtug analizy Al-Batrana S. i wsp., opubli-
kowanej w czasopi$mie Lancet w 2019 roku, schemat FLOT jest skuteczniejszym ty-
pem chemioterapii okotooperacyjnej niz ECF/ECX. Niestety, odsetek odpowiedzi po
chemioterapii neoadjuwantowej pozostaje ograniczony, a ponadto leczenie neoadju-
wantowe i/lub adjuwantowe nie zmniejszyto znaczgco czestosci nawrotow w otrzew-
nej. Dyskusyjng kwestig pozostaje, czy nalezy skracaé czas trwania leczenia przedope-
racyjnego u chorych, ktérzy nie odpowiadajg na to leczenie oraz jakie jest najwtasciw-
sze postepowanie u chorych z dodatnim wynikiem poptuczyn z otrzewnej. Co wiecej,
w praktyce klinicznej obecnie nie dysponujemy tatwo dostepnymi biomarkerami su-
rowiczymi umozliwiajgcymi ocene dynamiki rozwoju nowotworu, przewidywanie sku-
tecznosci terapeutycznej chemioterapii przedoperacyjnej, a tym samym identyfikacje

pacjentéw o duzym ryzyku ztej odpowiedzi na to leczenie.

CEL PRACY

Celem pracy byta ocena przydatnosci obecnosci komdérek nowotworowych

w poptuczynach z otrzewnej jako czynnika prognostycznego w dtugoterminowej ob-
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serwacji, identyfikacja surowiczych biomarkeréw wczesnej odpowiedzi na chemiote-
rapie neoadjuwantowg oraz ocena bezpieczenstwa i skutecznosci schematu FLOT

w populacji polskiej.

MATERIAL | METODY

W pierwszym artykule przedstawiono wyniki prospektywnej, dtugoterminowej
analizy 157 pacjentéw, u ktérych przed resekcjg zotgdka wykonano ptukanie otrzew-
nej z oceng immunocytochemiczng obecnosci wolnych komdérek nowotworowych.
Wszystkich pacjentéw obserwowano pod katem punktéw koncowych, czyli progresji
choroby i Smiertelnosci. Pozytywny wynik poptuczyn z otrzewnej powigzano z klinicz-
nym stopniem zaawansowania raka zotadka, przezyciem catkowitym (OS — Overall
Survival) i przezyciem wolnym od progresji (PFS — Progression-Free Survival).

W drugiej i trzeciej publikacji przedstawiono wyniki prospektywnego badania
przeprowadzonego w celu identyfikacji surowiczych biomarkeréw wczesnej odpowie-
dzi na chemioterapie neoadjuwantowa oraz oceny bezpieczenstwa i skutecznosci
schematu FLOT w populacji polskiej. Grupe badang stanowito 71 pacjentow i 15 zdro-
wych ochotnikdw. Na poczatku badania i przed kazdym cyklem w krwi obwodowej
oceniono morfologie, parametry biochemiczne, antygen rakowo-embrionalny (CEA),
antygen raka 125 (CA125), antygen raka 19.9 (CA19.9) i fibrynogen (F). Krgzace ko-
morki nowotworowe (CTCs —cirulating tumour cells), interleukine-18 (IL-1B), interleu-
kine-6 (IL-6), interleukine-8 (IL-8) i interleukine-10 (IL-10) mierzono w pilotazowej gru-
pie 40 pacjentdéw na poczatku leczenia oraz przed cyklem drugim (C2) i cyklem trzecim
(C3). Przed kazdym podaniem chemioterapii raportowano zdarzenia niepozgdane
(AEs — Adverse Events) zgodnie z CTCAE 5.0 (Common Terminology Criteria for Ad-
verse Events, wersja 5.0, 27 listopada 2017). Wszyscy chorzy w profilaktyce pierwot-
nej goraczki neutropenicznej i neutropenii G3/4 otrzymali czynnik stymulujacy two-
rzenie kolonii granulocytéw (GCS-F — Granulocyte Colony-Stimulating Factor). Po re-

sekcji w materiale pooperacyjnym oceniano stopien regresji guza wedtug klasyfikacji
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Beckera. Wszystkich pacjentéw obserwowano pod kagtem punktow koricowych, czyli

nawrotu choroby i Smiertelnosci.

WYNIKI

Analiza statystyczna ujawnita zwigzek pomiedzy obecnoscig wolnych komadrek
nowotworowych (FCCs — free cancer cells) w poptuczynach z otrzewnej a charaktery-
styka kliniczng badanych chorych. 5-letni OS i 10-letni OS oraz 5-letni PFS i 10-letnie
PFS u pacjentdw z ujemnym wynikiem poptuczyn z otrzewnej byt dtuzszy niz u pacjen-
tow z dodatnim wynikiem.

W sumie 93,4 % (57) pacjentow ukonczyto cztery cykle chemioterapii przedo-
peracyjnej, a 78,7 % (48) otrzymato chemioterapie pooperacyjng. U wszystkich wysta-
pita toksycznosé G1/2. Jedynie u 24,6 % (15) pacjentéw odnotowano dziatania niepo-
zgdane G3/4 podczas chemioterapii przedoperacyjnej oraz u 20,8 % (10) podczas che-
mioterapii pooperacyjnej. Neutropenia G1/2 wystgpita odpowiednio u 3 % w poréw-
naniu z 6 % pacjentow, a G3/4 u'5 % w poréwnaniu z 2 % pacjentéw w leczeniu odpo-
wiednio przed- i pooperacyjnym. Nie odnotowano przypadkdow goraczki neutrope-
nicznej ani infekcji.

Szacowany odsetek 3-letniego czasu wolnego od nawrotu choroby wynidst
53 % (95 % Cl: 40,5; 66,1), podczas gdy szacowany odsetek 3-letniego czasu catkowi-
tego przezycia wyniést 60,2 % (95 % Cl: 45,1; 72,3).

Sposréd wszystkich zmierzonych parametréw jedynie poziom IL-6 w surowicy
krwi okazat sie potencjalnym biomarkerem odpowiedzi patologicznej na chemiotera-
pie neoadjuwantowa. Poziom IL-6 przed C2 chemioterapii byt istotnie nizszy w grupie
catkowitej odpowiedzi patologicznej (pCR — pathological complete response) w po-
rownaniu z grupga, w ktérej nie stwierdzono pCR (3,71 pg/ml vs. 7,63 pg/ml, p=0,004).
Podobna zaleznos¢ wystapita w przypadku podgrupy z niezajetymi weztami chtonnymi

w ocenie patomorfologicznej po zastosowanym leczeniu neoadjuwantowym (ypNO)
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w poréwnaniu z podgrupg z dodatnimi weztami (ypN+). Poziom IL-6 przed C1 chemio-
terapii byt istotnie wyzszy w grupie ypN+ w porownaniu z ypNO (7,69 pg/ml vs.
2,89 pg/ml, p=0,022).

PODSUMOWANIE

Wyniki niniejszej pracy doktorskiej wykazaty dobrg skutecznos$é oraz akcepto-
walny profil toksycznosci chemioterapii okotooperacyjnej wedtug FLOT w populacji
polskiej oraz zasadnos¢ stosowania w tym schemacie chemioterapii GCS-F jako profi-
laktyki pierwotnej gorgczki neutropenicznej i neutropenii G3/4. Dzieki przeprowadzo-
nym badaniom mozna potencjalnie uznaé IL-6 za czynnik predykcyjny odpowiedzi hi-
stopatologicznej na chemioterapie neoadjuwantowg, natomiast obecnosé wolnych

komarek nowotworowych w poptuczynach z otrzewnej jako czynnik prognostyczny.
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ABSTRACT
BACKGROUND

Gastric cancer is associated with poor prognosis, which is highly dependent on
tumour stage at presentation. Surgical treatment remains the best treatment modal-
ity for a potential cure. However, the efficacy of this procedure may be substantially
limited by the risk of dissemination. Moreover, approximately 2/3 of the Western pa-
tients are diagnosed with locally advanced disease. Gastroesophageal junction and
gastric cancer treatment no longer involves surgery alone but over the past decade
has become multimodality treatment. Most notably, the MAGIC trial and the French
FNCLCC/FCD 970333 trial demonstrate a significant survival benefit of perioperative
treatment, which is currently a gold standard in the Western population. According
to the report by Al-Batran S. et al. published in The Lancet in 2019 the FLOT regimen
is more effective type of perioperative chemotherapy than ECF/ECX. Unfortunately,
the response rate after neoadjuvant chemotherapy (NAC) remains limited, further-
more adjuvant and/or neoadjuvant treatment did not significantly reduce the rate of
peritoneal recurrence. It is debatable whether the duration of preoperative treatment
should be shortened in non-responding patients and what is the most appropriate
procedure in patients with positive peritoneal washing. Moreover, there are currently
no biomarkers enabling an individual prediction of therapeutic efficacy, real tumour

dynamics or identifying patients at increased risk of a poor pathological response.

OBJECTIVE

The aim of this study was evaluation of the utility of peritoneal washing im-
munocytochemistry as a prognostic factor in long-term observation, identification of
serum biomarkers of an early response to the neoadjuvant chemotherapy and assess-

ment of safety and efficacy of the FLOT regimen in the Polish population.
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MATERIALS AND METHODS

In the first article we presented results of a prospective, long-term analysis of
157 patients who underwent peritoneal lavage with immunocytochemistry assess-
ment prior to gastrectomy. All patients were followed up with endpoints of cancer
progression and mortality. Positive peritoneal washing immunocytochemistry was as-
sociated with clinical staging of gastric cancer, overall survival (OS) and progression-
free survival (PFS).

In the second and third publications we presented results of a prospective
study conducted in order to identify serum biomarkers of early response to NAC as
well as safety and efficacy of FLOT regimen in the Polish population. The study group
consisted of 71 patients and 15 healthy volunteers. Complete blood count, blood
chemical test, carcinoembryonic antigen (CEA), carcinoma antigen 125 (CA125), car-
cinoma antigen 19.9 (CA19.9) and fibrinogen (F) were measured at baseline and be-
fore every cycle. Circulating tumour cells (CTCs), interleukin-1pB (IL-1B), interleukin-6
(IL-6), interleukin-8 (IL-8) and interleukin-10 (IL-10) were measured in a pilot group of
40 patients at baseline and before cycle two (C2) and cycle three (C3). We graded
adverse events (AEs) according to CTCAE 5.0 (Common Terminology Criteria for Ad-
verse Events, version 5.0, 27 November 2017) before each cycle. Granulocyte colony-
stimulating factor (G-CSF) was used for primary prophylaxis of febrile neutropenia.
Pathological tumour regression grade (TRG) of the primary tumour to NAC was eval-
uated according to the Becker classification. All patients were followed up with end-

points of cancer recurrence and mortality.

RESULTS

Statistical analysis revealed the associations between the presence of free can-
cer cells (FCCs) in peritoneal washings and clinical characteristics of the study subjects.
5-year OS and 10-year OS as well as 5-year PFS and 10-year PFS of patients with neg-

ative peritoneal washing were longer than in patients with positive peritoneal wash-

ing.
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A total of 93.4% (57) patients completed four cycles of preoperative chemo-
therapy and 78.7% (48) received postoperative chemotherapy. All of them experi-
enced G1/2 toxicities. Only 24.6% (15) patients had G 3/4 AEs during preoperative
chemotherapy and only 20.8% (10) during postoperative chemotherapy. Neutropenia
G1/2 occurred in 3% vs. 6% and G3/4 was observed in 5% vs. 2% of patients in pre-
operative and postoperative treatment, respectively. There were no cases of febrile
neutropenia or infections.

The estimated DFS at 3 years was 53% (95% Cl: 40.5-66.1%) and the estimated
OS at 3 years was 60.2% (95% Cl: 45.1-72.3%).

Of all the measured parameters, only the IL-6 serum level was found to be a po-
tential biomarker of the pathological response to NAC. The IL-6 level before C2 of
chemotherapy was significantly decreased in the complete pathological response
(pCR) vs. the non-pCR group (3.71 pg/mL vs. 7.63 pg/mL, p=0.004). A similar relation-
ship was found in the ypNO (yp — pathological data following systemic therapy, N —
nodus) vs. ypN+. The IL-6 level before C1 of chemotherapy was significantly elevated

in ypN+ vs. ypNO (7.69 pg/mL vs. 2.89 pg/mL, p=0.022).

CONCLUSIONS

The results of this doctoral thesis showed good effectiveness and an acceptable
toxicity profile of perioperative chemotherapy according to FLOT in the Polish popu-
lation and the validity of using GCS-F chemotherapy as primary prevention of febrile
neutropenia in this regimen. Thanks to the conducted research, IL-6 can potentially
be considered as a predictive factor of the histopathological response to NAC, while
the presence of free tumor cells in peritoneal washings can be considered as a prog-

nostic factor.
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WSTEP

Rozprawa doktorska powstata w oparciu o trzy tematycznie powigzane arty-
kuty opublikowane w recenzowanych czasopismach naukowych z impact factor w la-
tach 2022-2024, ktdrych uzupetnieniem sg doniesienia konferencyjne. Projekt byt fi-
nansowany z funduszy statutowych Narodowego Instytutu Onkologii im. M. Sktodow-
skiej-Curie — Panstwowego Instytutu Badawczego (grant naukowy SN/GW24/2017
z dnia 13 lutego 2017 roku) oraz uzyskat pozytywng opinie Komisji Bioetycznej Insty-
tutu (zgoda 51/2016/2017 z dnia 5 stycznia 2017 roku).

Rak zotadka i potaczenia przetykowo-zotagdkowego nalezy do nowotworéw
0 agresywnym przebiegu i powigzanym z tym ztym rokowaniem, ktore przede wszyst-
kim zalezne jest od stopnia zaawansowania w momencie rozpoznania choroby [1,2].
W populacji zachodniej okoto 2/3 pacjentéw w momencie rozpoznania ma miejscowo
zaawansowang chorobe [3]. Z licznych analiz wiemy, ze pomimo pierwotnie miejsco-
wego zaawansowania raka zotgdka i potaczenia przetykowo-zotagdkowego nalezy roz-
patrywac jako chorobe mikro-przerzutowga. Nawrot po pierwotnie radykalnym lecze-
niu operacyjnym wystepuje przede wszystkim w postaci przerzutéw odlegtych.
W okoto 22-54 % przypadkow czestym miejscem nawrotu po radykalnej gastrektomii
z limfadenektomiag D2 jest otrzewna [4,5]. Od ponad dekady w Europie, na podstawie
wynikéw randomizowanych badan klinicznych Il fazy (MAGIC, ACCORD-007, EORTC
40954), standardem postepowania terapeutycznego w pierwotnie operacyjnym,
miejscowo zaawansowanym raku zotgdka i potgczenia przetykowo-zotgdkowego jest
zastosowanie chemioterapii okofooperacyjnej opartej na zwigzkach platyny [6,7].
W swietle nowszych doniesien, zgodnie z wynikami randomizowanego badania Il fazy
FLOT-AIO/NCT01216644, mediana czasu catkowitego przezycia (OS — Overall Survival)
wyniosta 35 miesiecy u chorych otrzymujacych leczenie wedtug ECF/ECX vs. 50 mie-
siecy u chorych otrzymujacych leczenie wedtug FLOT. Badany schemat takze znaczgco

wydtuzyt czas do nawrotu choroby (DFS — Disease-Free Survival), 30 miesiecy vs. 18

-12 -



Czynniki prognostyczne i predykcyjne w leczeniu chorych z miejscowo zaawansowanym rakiem zotadka i potaczenia przetykowo-zotadkowego

miesiecy. Obecnie za standard leczenia okotooperacyjnego w chorobie miejscowo za-
awansowanej uwaza sie schemat FLOT [8]. Zastosowanie okotooperacyjnego leczenia
systemowego wigze sie ze zmniejszeniem wielkosci guza pierwotnego, stopnia zaa-
wansowania klinicznego, a takze istotnym statystycznie wydfuzeniem czasu wolnego
od nawrotu choroby (DFS) oraz czasu catkowitego przezycia (OS), w poréwnaniu do
podgrupy otrzymujgcej wytacznie leczenie operacyjne [6-8]. Zastosowanie chemiote-
rapii neoadjuwantowe;j i/lub adjuwantowej nie zmniejszyto znaczgco wystepowania
nawrotéw w otrzewnej, ktére powstajg w wyniku wysiania wolnych komérek nowo-
tworowych (FCCs — free cancer cells) z pierwotnego guza zotadka [4,9-12]. Wiadomo,
ze szczegolnie rak gruczotowy zotadka o niskim stopniu zréznicowania oraz rak o ni-
skiej kohezji (poorly cohesive carcinoma), w tym signet ring cell, ma znacznie wiekszg
sktonnos¢ do rozwoju przerzutéw do otrzewnej [13]. Rokowanie w przypadku na-
wrotu raka zotadka po leczeniu radykalnym jest niekorzystne [1,2].

Obecnie nie ma ustalonego standardu postepowania u chorych po gastrektomii
z dodatnig poptuczyng z otrzewnej. Wprowadzenie dootrzewnowej chemioterapii
perfuzyjnej w hipertermii (HIPEC — hyperthermic intraperitoneal chemotherapy) moze
miec¢ wptyw na odlegte wyniki leczenia w tej grupie pacjentdow, jednak zwigzane z tg
procedurg dos¢ wysokie ryzyko powikfan uzasadnia okreslenie wtasciwej populacji pa-
cjentow do HIPEC.

Kwestig dyskusyjng pozostaje takze optymalne postepowanie u 10-15 % cho-
rych, ktérzy nie odpowiadajg na systemowe leczenie przedoperacyjne.

Badania naukowe przeprowadzone w ostatniej dekadzie wyjasnity
podstawowe mechanizmy molekularne i tym samym dostarczyty niezbite dowody na
to, ze stan zapalny odgrywa kluczowa role w procesie nowotworzenia.
Mikrosrodowisko guza, w sktad ktdrego wchodzg komoérki zapalne czy mediatory
zapalenia takie jak cytokiny, chemokiny, czynniki wzrostu, prostaglandyny, a takze
aktywacja zrebu, moze wywotywaé zmiany genetyczne, epigenetyczne, w tym
mutacje punktowe w genach supresorowych, metylacje DNA, a takze post-

translacyjne modyfikacje [14-16]. Majg one wptyw na kluczowe szlaki sygnatowe
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odpowiedzialne za zachowanie homeostazy komdrkowej. Zatem mikrosrodowisko
guza odgrywa decydujacy role w réznych stadiach rozwoju nowotworu, w tym
inicjacji, ztosliwej transformacji, promocji, inwazji oraz w powstawaniu przerzutéw
[14-16]. Cytokiny prozapalne: interleukina-1 (IL-1), interleukina-6 (IL-6), interleukina-8
(IL-8) oraz czynnik martwicy nowotwordéw alfa (TNF-a — tumour necrosis factor o)
odgrywajg role w promocji przerzutowania i kacheksji, podczas gdy cytokiny
przeciwzapalne majgce dziatanie immunosupresyjne, takie jak interleukina-10 (IL-10),
opisywane s3 jako marker wiekszego zaawansowania choroby [17,18]. IL-6 oraz IL-8
sg istotnym czynnikiem proangiogennym w raku zotgdka poprzez indukcje czynnika
wzrostu srédbtonka naczyniowego (VEGF — vascular endothelial growth factor)
[19,20]. Obok cytokin prozapalnych, za czynniki powigzane z rozwojem nowotworu
uwaza sie aktywacje uktadu krzepniecia i angiogenezy [21].

Niestety, nie dysponujemy obecnie tatwo dostepnymi dla praktyki klinicznej
markerami, na podstawie ktorych mozliwe bytoby wczesne przewidywanie dynamiki
rozwoju nowotworu oraz odpowiedzi na leczenie indukcyjne, a tym samym identyfi-
kowanie pacjentéw o duzym ryzyku ztej odpowiedzi patologicznej ocenianej w mate-
riale pooperacyjnym wedtug klasyfikacji Beckera TRG (stopien regresji guza [tumour
regression grade]). Odsetek 5-letniego czasu catkowitego przezycia (OS) w podgrupie
ypNO i TRG1a wynosi 82 % i jest znacznie dtuzszy w poréwnaniu z podgrupga chorych
ypN+ i TRG1a<0, w ktdrej wynosi 46 % (p<0,001) [22]. Analiza wieloczynnikowa prze-
prowadzona przez Smyth E. i wsp. wykazata, ze obecnos¢ przerzutéw do weztéw
chtonnych w materiale pooperacyjnym (ypN+) jest jedynym niezaleznym czynnikiem
predykcyjnym OS u pacjentdw po chemioterapii przedoperacyjnej [23]. Zaleznos¢ ta
zostata rowniez potwierdzona przez ostatnio przeprowadzong analize Athauda A.
i wsp. [24]. OdpowiedzZ na chemioterapie neoadjuwantowg stanowi istotny czynnik
prognostyczny dotyczacy czasu przezycia wolnego od choroby (DFS) i czasu przezycia
catkowitego (OS) [22-25]. Jak wykazato badanie przeprowadzone w osrodku MD An-
derson Cancer Center Uniwersytetu Teksanskiego, stopien patomorfologiczny zaa-

wansowania choroby oceniony na podstawie materiatu pooperacyjnego ypTNM
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(T —guz [tumour], N — wezet [nodus], M — przerzuty [metastases]) pozwala na przewi-
dywanie przezycia, podczas gdy nie ma takiej zaleznosci dla stopnia zaawansowania
klinicznego cTNM [26]. U pacjentéw ze zmniejszeniem stopnia zaawansowania cho-
roby DFS i OS sg dtuzsze niz u pacjentéw bez odpowiedzi na przedoperacyjng chemio-
terapie a najlepsze wyniki obserwuje sie u pacjentéow z catkowitg odpowiedzig pato-
logiczng (pCR — pathological complete response) [22-25].

Powyzsze obserwacje wskazujg na koniecznos$é rozwijania markeréw wczesnej
odpowiedzi, aby w przysztosci umozliwi¢ klinicystom zastosowanie bardziej zindywi-
dualizowanego podejscia, m.in. unikniecia narazenia pacjentéw na potencjalng tok-
sycznos$¢ niepotrzebnej chemioterapii, poprawiajgc w ten sposéb jakos¢ zycia, obni-
zajac koszty leczenia a takze umozliwiajac rozwazenie wczesniejszego wykonania za-

biegu operacyjnego.

CEL PRACY

Celem pracy byta:

e ocena przydatnosci obecnosci komdérek nowotworowych w poptuczynach
z otrzewnej jako czynnika prognostycznego w dtugoterminowej obserwacji;

e ocena przydatnosci surowiczych markeréw nowotworowych, wyktadnikéw nasi-
lenia stanu zapalnego oraz krgzgcych komérek nowotworowych jako markeréw
wczesnej odpowiedzi na neoadjuwantowe leczenie systemowe wedtug sche-
matu FLOT;

e ocena bezpieczenstwa i skutecznosci schematu FLOT w populacji polskiej.

MATERIAt | METODY

W pierwszym artykule przedstawiono wyniki prospektywnej, dtugoterminowej
analizy pacjentéw, u ktorych przed gastrektomia wykonano laparotomie i sSrddopera-
cyjne ptukanie otrzewnej (lavage) w celu uzyskania materiatu do oceny immunocyto-

chemicznej. Wszystkich pacjentéw obserwowano pod katem progresji nowotworu
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i Smiertelnosci. Pozytywny wynik poptuczyn z otrzewnej powigzano z klinicznym stop-
niem zaawansowania raka zotadka, przezyciem catkowitym (OS) i przezyciem wolnym
od progresji (PFS).

W drugiej i trzeciej publikacji przedstawiono wyniki prospektywnego badania
przeprowadzonego w celu identyfikacji surowiczych biomarkeréw wczesnej odpowie-
dzi na chemioterapie przedoperacyjng oraz w celu oceny bezpieczenstwa i skuteczno-
sci schematu FLOT w populacji polskiej. Grupe badang stanowito 71 chorych z po-
twierdzonym histopatologicznie, miejscowo zaawansowanym rakiem zotgdka lub po-
taczenia przetykowo-zotgdkowego, ktdérzy zostali zakwalifikowani przez zespot wielo-
dyscyplinarny do chemioterapii okotooperacyjnej wedtug schematu FLOT oraz 15
zdrowych ochotnikéw. Na poczatku badania i przed kazdym cyklem oceniono petna
morfologie krwi z rozmazem, parametry biochemiczne, antygen rakowo-ptodowy
(CEA), antygen raka 125 (CA125), antygen raka 19.9 (CA19.9) i fibrynogen (F). Krazace
komorki nowotworowe (CTCs — circulating tumour cells), interleukine-1p (IL-1B), in-
terleukine-6 (IL-6), interleukine-8 (IL-8) i interleukine-10 (IL-10) oceniono w pilotazo-
wej grupie 40 pacjentdw na poczatku leczenia oraz przed cyklem drugim (C2) i cyklem
trzecim (C3). Zdarzenia niepozgdane oceniono zgodnie z CTCAE 5.0 (Common Termi-
nology Criteria for Adverse Events, wersja 5.0, 27 listopada 2017) przed kazdym po-
daniem leczenia.

Wszyscy pacjenci otrzymywali w profilaktyce pierwotnej gorgczki neutrope-
nicznej i neutropenii G3/4 czynnik stymulujgcy tworzenie kolonii granulocytéw (G-CSF
— Granulocyte Colony-Stimulating Factor). Po resekcji zotgdka w materiale poopera-
cyjnym oceniano regresje patologiczng guza wedtug klasyfikacji Beckera. Wszystkich
pacjentéw obserwowano pod katem punktéw koncowych, czyli nawrotu choroby

i Smiertelnosci.
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WYNIKI

Analiza statystyczna ujawnita zwigzek pomiedzy obecnoscig wolnych komorek
nowotworowych (FCCs) w poptuczynach z otrzewnej a charakterystyka kliniczng ba-
danych chorych. 5-letni OS i 10-letni OS pacjentéw z ujemnym wynikiem poptuczyn
z otrzewnej byt dtuzszy niz u pacjentéw z dodatnim wynikiem (94,2 miesiecy [95 % ClI:
88,7-97,12] vs. 94,7 miesiecy [95 % Cl: 68,1-99,2] oraz 85,5 miesiecy [95 % Cl: 68,1—
99,2] vs. 57,9 miesiecy [95 % Cl: 33,2-76,3]) odpowiednio. Takze 5-letni PFS i 10-letni
PFS u pacjentéw z ujemnym wynikiem poptuczyn z otrzewnej byt dtuzszy niz u pacjen-
tow z dodatnim wynikiem (87,7 miesiecy [95 % Cl: 80,9-92,2] vs. 84,2 miesiecy
[95 % Cl: 58,7-94,6] oraz 76,1 miesiecy [95 % Cl: 58,7-94,6] vs. 31,6 [95 % Cl: 12,9-
52,3]) odpowiednio.

W sumie 93,4 % (57) pacjentéw ukonczyto cztery cykle chemioterapii przedo-
peracyjnej a 78,7 % (48) otrzymato chemioterapie pooperacyjng. U wszystkich wysta-
pita toksycznosé G1/2 wg CTCAE. Czestymi zdarzeniami niepozadanymi (AEs) G1/2
w chemioterapii przed- i pooperacyjnej odpowiednio byty: zmeczenie (75 % vs. 60 %),
niedokrwisto$¢ (64 % vs. 62 %), nudnosci (60 % vs. 60 %), neuropatia obwodowa
(60 % vs. 60 %) i zapalenie btony sluzowej jamy ustnej (59 % vs. 50 %). Jedynie 24,6 %
(15) pacjentéw miato AE G3/4 podczas chemioterapii przedoperacyjnej i jedynie
20,8 % (10) podczas chemioterapii pooperacyjnej. W wyniku pierwotnej profilaktyki
GCS-F neutropenia G1/2 wystgpita odpowiednio u 3 % vs. 6 % pacjentéw a G3/4 od-
powiednio u 5 % vs. 2 % pacjentéw w leczeniu przed- i pooperacyjnym. Nie odnoto-
wano przypadkéw goraczki neutropenicznej ani infekgcji.

Szacowany odsetek 3-letniego czasu wolnego od nawrotu choroby wynidst
53 % (95 % Cl: 40,5; 66,1), podczas gdy szacowany odsetek 3-letniego czasu catkowi-
tego przezycia wyniést 60,2 % (95 % Cl: 45,1; 72,3).

Sposrod wszystkich zmierzonych parametrow, jedynie poziom IL-6 w surowicy
krwi okazat sie potencjalnym biomarkerem odpowiedzi patologicznej na chemiotera-

pie neoadjuwantowa. Poziom IL-6 przed C2 chemioterapii byt istotnie nizszy w grupie
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catkowitej odpowiedzi patologicznej (pCR — pathological complete response) w po-
rownaniu z grupg, w ktérej nie stwierdzono pCR (3,71 pg/ml vs. 7,63 pg/ml, p=0,004).
U wszystkich pacjentéw z poziomem IL-6 ponizej 5,0 pg/ml w C2 w pooperacyjnym
materiale histopatologicznym wykryto regresje guza TRG1la/1b wedtug klasyfikacji
Beckera i ypNO. Poziom IL-6 przed C1 chemioterapii byt istotnie wyzszy w grupie ypN+
w poréwnaniu z ypNO (7,69 pg/ml vs. 2,89 pg/ml, p=0,022).

WNIOSKI

Wyniki niniejszej pracy doktorskiej wykazaty dobrg skuteczno$¢ oraz akcepto-
walny profil toksycznosci chemioterapii okotooperacyjnej wg FLOT w populacji pol-
skiej oraz zasadnos¢ stosowania w tym schemacie chemioterapii GCS-F jako profilak-
tyki pierwotnej.

Dzieki przeprowadzonym badaniom mozna potencjalnie uznac IL-6 za czynnik
predykcyjny odpowiedzi histopatologicznej na chemioterapie przedoperacyjng. Ozna-
czenie poziomu IL-6 w surowicy krwi przed rozpoczeciem leczenia i przed podaniem
C2 chemioterapii neoadjuwantowej prawdopodobnie umozliwia szybkg identyfikacje
chorych ypN+inon-pCR o ztym rokowaniu. Badanie jednak wymaga potwierdzenia na
wiekszej grupie chorych.

Dtugoterminowa obserwacja wykazata przydatnos¢ oceny obecnosci komarek
nowotworowych w poptuczynach z otrzewnej jako czynnika prognostycznego, a tym
samym wstepng identyfikacje chorych, u ktdérych zastosowanie procedury HIPEC

moze mieé¢ wptyw na odlegte wyniki leczenia.
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PUBLIKACJE WCHODZACE W SKtAD ROZPRAWY DOKTORSKIE]
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ARTYKUt 1

Long-term observation of gastric cancer patients with positive immunocytochemistry

of peritoneal washing

Dtugoterminowa obserwacja chorych z rakiem Zotqdka z dodatnim wynikiem poptu-

czyn otrzewnej w ocenie immunocytochemicznej

Celem pracy byta ocena dtugoterminowej wartosci prognostycznej badania im-
munocytochemicznego poptuczyn z otrzewnej jako czynnika prognostycznego u cho-
rych na raka zotadka.

W okresie od czerwca 2002 r. do listopada 2004 r. przeprowadzono prospek-
tywne nierandomizowane badanie akademickie. Gtdwnymi kryteriami wtgczenia do
badania byty: histopatologiczne potwierdzenie raka gruczotowego zotadka, wyklucze-
nie w badaniach obrazowych przerzutéw odlegtych, w tym rozsiewu do otrzewnej,
kwalifikacja do gastrektomii totalnej lub subtotalnej z imfadenektomia D2. W czasie
prowadzenia badania leczenie okotooperacyjne nie byto rutynowym podejsciem, dla-
tego tylko 49 chorych otrzymato leczenia adjuwantowe (16 chorych: McDonald CRT,
33 pacjentéw: chemioterapie wg réznych protokotéw). Po otwarciu jamy brzusznej
metodg otrzewnowego lavage uzyskano materiat do oceny cytopatologicznej u 157
chorych. Materiat oceniono w barwieniach hematoksyling-eozyng (HE), a takze w bar-
wieniach immunocytochemicznych przeciwciatami monoklonalnymi przeciwko cyto-
keratynie 19 (CK19), cytokeratynie AE1/AE3 (CK-AE1/AE3) i markerowi miedzybto-
niaka. Oceny dokonato dwdch niezaleznych patologéw.

W badanej grupie u 12,1 % pacjentdw w ocenie immunocytochemicznej popfu-
czyn z otrzewnej wykryto wolne komérki nowotworowe (FCCs — Free Cancer Cells).
Najczesciej wynik pozytywny uzyskano u chorych z rakiem rozlanym wg Laurena

(73,7 %), oraz o niskim stopniu zréznicowania histologicznego G3 (84 %), a takze
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u chorych ze wskaznikiem weztowym 20,20 (wezty dodatnie/wszystkie zbadane we-
zty) (78,9 %). Analiza czasu przezycia u chorych wykazata dtuzszy zaréwno 5-letni OS,
jak i 10-letni OS u pacjentéow z wynikiem negatywnym lavage, w poréwnaniu z pod-
grupa chorych z wynikiem pozytywnym lavage (94,2 miesiecy [95 % Cl: 88,7-97,12]
vs. 94,7 miesiecy [95 % Cl: 68,1-99,2] i 85,5 miesiecy [95 % Cl: 78,4-90,4] vs. 57,9 mie-
siecy [95 % Cl: 33,2—76,3]). Podobng zaleznos¢ wykazano takze dla 5-letniego oraz 10-
letniego czasu wolnego od progresji choroby (PFS) (87,7 miesiecy [95 % Cl: 80,9-92,2]
vs. 84,2 miesiecy [95 % Cl: 58,7-94,6] i 76,1 miesiecy [95 % Cl: 68,1-82,4] vs. 31,6 mie-
siecy [95 % Cl: 12,9-52,3]). Dodatni wynik poptuczyn z otrzewnej stanowit niezalezny
czynnik ztego rokowania.

Majac na uwadze, ze otrzewna jest preferencyjnym miejscem rozsiewu gruczo-
lakoraka zotadka oraz iz nie ma do tej pory ustalonego standardu leczenia u chorych
z rakiem zotgdka z obecnoscig wolnych komérek nowotworowych w poptuczynach
z otrzewnej, w o$rodkach o duzym doswiadczeniu nalezy rozwazy¢ procedure HIPEC.
Ograniczeniem tego badania jest brak zastosowania chemioterapii indukcyjnej, ktéra
od 2007 roku stanowi standard postepowania. Obecnie, patrzgc na dostepnosé od
2017 roku bardziej aktywnej chemioterapii wg schematu FLOT, nalezy rozwazy¢ po-
wtdrzenie badania po zastosowaniu chemioterapii indukcyjnej wedtug ww. proto-

kotu.
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Prognosis in gastric cancer patients is highly dependent on the tumor stage at presentation. Surgery still remains the
main therapentic option in gastric cancer patients. However, the efficacy of this treatment may be substantially limited by
the risk of peritoneal dissemination. The introduction of hyperthermic intraperitoneal chemotherapy (HIPEC) may affect
the long-term outcomes in this group of patients, but high morbidity associated with this procedure provides the rationale
to identify the correct population of patients for HIPEC. The aim of the study was to evaluate a lonp-term prognostic
wvalue of peritoneal washing immunocytochemistry as a prognostic factor in patients with gastric cancer. This is a prospec-
tive, long-term analysis of patients who underwent peritoneal lavage with immunocytochemistry assessment in the Maria
Sklodowska-Curie Mational Research Institute of Oncology, in Warsaw, Poland. Between January 2002 and November
2004, a total of 157 patients with histologically confirmed gastric cancer were enrolled in the study. Laparotomy and intra-
operative peritoneal lavage for immunocytochemistry examination were performed prior to gastrectomy. All patients were
followed up with endpoints of cancer recurrence and mortality. Positive peritoneal washing immunocytochemistry was
associated with clinical staging of gastric cancer, overall survival, and progression-free survival. It is an independent poor

ottcome prognostic factor.

Key words: pastric cancer, peritoneal washing, HIPEC, immunocytochemistry, CTCs

Gastric cancer has been reported as the fourth most
common cancer and the sscond leading cause of cancer
deaths worldwide [1, 2]. Adenocarcinoma constitutes 90%
of all gastric malignancies [3]. Approximately 2/3 of the
western patients are diagnosed with locally advanced disease
[4]. Prognosis in gastric cancer patients is highly dependent
on the tumor stage at presentation [4]. Surgical treatment
remains the best treatment modality for a potential cure.

Despite developments in surgical treatment, the efficacy
of gastrectomy with extended lymph node dissection may be
substantially limited by the risk of peritoneal dissemination
[5, 6]. It is caused by the seeding of free cancer cells from
primary gastric cancer [5]. This is one of the most common
types of metastases for gastric cancer, ranging from 22-54%.
An especially poorly differentiated type or signet ring cell
type is known to have a much higher tendency to develop
peritoneal metastasis [7]. The prognosis of recurrent gastric
cancer is still dismal The introduction of hyperthermic
intraperitoneal chemotherapy (HIPEC) may affect the long-

term outcomes in this group of patients, but high morbidity
associated with this procedure provides the rationale to
identify the correct population of patients for HIPEC. The
aim of the study was to evaluate a long-term prognostic value
of peritoneal washing immunocytochemistry as a prognostic
factor in patients with gastric cancer.

Patients and methods

Study. This nonrandomized, prospective study was
conducted in the Maria Sklodowska-Curie National
Research Institute of Oncology, Warsaw, Poland. The
study was conducted in compliance with the Declaration
of Helsinki for medical research and was approved by the
Local Bioethics Committee at the Maria Sklodowska-Curie
National Research Institute of Oncology in Warsaw.

Inclusion criteria. The patients were enrolled between
June 2002 and November 2004. The main inclusion criteria
were as follows: diagnosis of gastric cancer with no sign
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LONG-TERM OBSERVATION OF GASTRIC CANCER PATIENTS

of metastasis including the peritoneal spread of disease,
patients who were qualified for gastrectomy with D2 lymph-
adenectomy.

The procedures of total or subtotal gastrectomy with D2
lymphadenectomy and peritoneal lavage were performed
in 157 gastric cancer patients aged 29-86 years (median 65
years), including 47 females and 110 males. The results of
HE and immunocytochemistry of peritoneal washes were
analyzed in all 157 patients who underwent surgery during
the study period.

Peritoneal washing with cellblock and IHC is a routine
procedure in diagnostic laparoscopy, which is highly recom-
mended in T2-T4 and/or N+ gastric cancer, in accordance
with the ESMO guidelines.

Perioperative treatment was not a routine approach at
the time of the study. 49 patients underwent postoperative
treatment alone (16 patients - McDonald CRT, 33 patients
- chemotherapy according to different protocels). HIPEC
procedure was not applied in the study. Demographic charac-
teristics of patients are presented in Table 1.

After opening the abdominal cavity, 250 ml of normal
(0.9%) saline was infused intraperitoneally, left for several
minutes, and aspirated. The fluid recovered was centrifuged
and the sediment was fixed in 10% buffered formalin for 24
h, embedded in paraffin, and cut into 4 pm thick sections.
Aside from HE staining, microscopic slides were also
labeled with monoclonal antibodies against cytokeratin 19
(CK-19), cytokeratin AE1/AE3 (CK-AE1/AE3) (cytokeratin
staining manufacturer: DAKO, catalog number IR053), and
mesothelioma marker (mesothelial cells staining manufac-
turer: DAKO, catalog number M 3505-clone HBME-1), and
examined by two independent pathologists.

Results

In 12.1% of patients whose peritoneal washes were
examined, free cancer cells (FCCs) were detected by
immunocytochemical analysis (Figares 1A-1C).

Statistical analysis revealed the associations between the
presence of FCCs in peritoneal washings and clinical charac-
teristics of the study subjects: clinical stage at presentation
according to the 7% AJCC TNM system, lymph node ratio
(positive nodes/total nodes examined), vessel and nerve
involvement, histopathological grade, and completeness
of resection. The positive peritoneal washing was most
frequently observed in the diffuse type (73.7%) according to
Lauren classification and in tumor grade G3 (84.2%). Lymph
node ratio =0.20 was also associated with positive peritoneal
washing (78.9%). These values are presented in Table 2.

Even when the clinical stage according to the TNM system
was known, the ratio of lymph nodes, completeness of resec-
tion, and immunocytochemistry of peritoneal washing were
an important predictor of progression-free time (PFS, Table 3).
P-values in multivariable models showed the same correlation
of these parameters to overall survival (OS, Table 4).
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Table 1. Demographic characteristic of study group.
Results of immunocytochemistry of
Parameter  N=157 peritoneal washing p-value
Paositive
N=138 M=19
Age 0.001
20-49 22 13(9.4) 9(47.4)
S0-&4 56 S0(36.2) 61(3L68)
65-69 34 32(23.2) 2 (10.5)
F0-8& 45 43(31.0) 2(10.5)
Sex 0435
Female 47 43(31.2) 41(21.1)
Male 110 95 (68.8) 15(78.9)
Table 2. Clinicopathological characteristic of study gromp.
Results of immunocytochem-
Ne157 istry of peritoneal washing pvalue
Negative Positive
N=138 N=19
Completeness of resection 0.480
Yes 152 134 (97.1) 18(94.7)
Mo 5 4029 1(5.3)
Lymph node ratio 0.007
<020 80 76 (55.1) 4021.1)
=020 77 62 (44.9) 15 (78.9)
Tumor grade 0.296
Gl 11 11 (8.0) 0
G2 41 38(275) 3(158)
G3 105 89 (64.5) 16(84.2)
Involvemnent of blood wessels 0.007
Mo 108 100 (72.5) ai42.1)
Yes 49 38127.5) 11(57.9)
Involvement of nerves 0.745
Mo 130 115(83.3) 15(78.9)
Yes 27 230(16.7) 4(21.1)
Lauren classification 0.001
Intestinal type 56 55 (39.9) 1(5.3)
Mixed type 2 38 (275) 402L1)
Diffuse type 59 45 (32.6) 4737
TIM stage 0.003
1A 22 22(15.9) ]
IB 16 16 (11.6) 0
114 18 17 (12.3) 1(5.3)
IIE 16 13 (9.4) 30158
Ima 22 21 (15.2) 1(5.3)
InE 42 36 (26.1) &131.6)
mnc 17 101072) 7i368)
v 4 3(2.2) 1(5.3)

The median follow-up time of patients with negative
peritoneal washing was longer than in patients with positive
peritoneal washing (38.4 [range 1-170] vs. 11 [range 2-55]
and 30.5 [range 1-170] vs. & [range 1-50.9]), respectively.
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Figure 1. Cancer cells lncmhgy A) HE x400, B) cmhmﬂn positive lhinlm %400, C) mesothelial cells negative staining %400 (courtesy of Professor
of Hi

A. Mréz, Dep Carie N

I R ch Institute of Oncology, Warsaw, Poland)

pathology, Maria Sklod:

Probabiity of survival

Analysis ime [months)]

Figure 2. Kaplan-Meier probability of overall survival (OS) in gastric
cancer patients with positive (yes) and negative (no) results of immuno-
cytochemical of peri 1 washing

S-year OS and 10-year OS of patients with negative
peritoneal washing was longer than in patients with positive
peritoneal washing (94.2 [95% CI 88.7-97.12] vs. 94.7 [95%
CI 68.1-99.2] and 85.5 [95% CI 78.4-90.4] vs. 57.9[95% CI
33.2-76.3]), respectively (Figure 2).

S-year PFS and 10-year PFS of patients with negative
peritoneal washing was longer than in patients with positive
peritoneal washing (87.7 [95% CI 80.9-92.2] vs. 84.2 [95%

g —
: -
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B |
|
g 04 41
B 3
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£ 0244
!
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1 ] 1 I
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Analysis time [months]

Figure 3. Kaplan-Meler probability of p free survival (PFS) in
gastric cancer patients wllh posltiu (yu) and negative (no) results of im-

oty 1
Y ical of p

CI 58.7-94.6] and 76.1 [95% CI 68.1-82.4] vs. 31.6 [95% CI
12.9-52.3]), respectively (Figure 3).

Chi-square test and exact Fisher test were used to
compare categorical variables. Follow-up time was initi-
ated in June 2002 and censored in November 2018. Univari-
able and multivariable Cox proportional-hazard models
were used to estimate hazard ratios (HR) and 95% confi-
dence intervals. Forward stepwise regression at 0.1 signifi-
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Table 3. Progression-free survival (PFS) of study group.

Univariable model Multivariable model

Variable N Progression HR (95% CI) p-val HR (95% CI) p-value
Age

2949 22 14 (£3.5) 1.00 1.00

S0-64 56 41(73.3) 115 (083-2.11) 0LA5T 1.38 (0.63-2.03) 0424

569 34 29 (85.3) 133 (0.70-2.53) 0375 190 (0L85-4.25) 0117

To-86 45 39(88.7) 183 (0.99-3.38) 0052 3.00 (1.39-6.46) 0.005
Sex

Female 47 33(70.2) 1.00

Male 110 90 (81.8) 121 ([0.81-1.81) 0.352
Results of immunocytochemistry
of peritoneal washing

Megative 138 104 (75.4) 1.00 1.00

Positive 19 19 (100) 3.10 (1.86-5.15) <0.001 231 (1.15-4.63) 0.o1s
Completeness of resection

Yes 152 118 (77.6) 1.00

Mo 5 S (100) 456 (1.83-11.35) 0,001 341 (1.33-877 0011
Lymph node ratio

<0.20 a0 40(61.3) 1.00 1.00

=0.20 7 74 (89.1) 361 (249-5.24) <0001 2,15 (1.42-3.25) =0.001
Tumor grade

Gl 11 4 (364) 1.00

G2 41 33(80.5) 371 (1.31-1050 0014

G3 105 86 (81.9) 3,69 (1.35-10.06) 0011
Imvolvemnent of nerves

Mo 108 79(73.2) 1.00

Yes 49 44 (89.8) 190 (1.31-2.75) 0,001
Imvolvernent of blood vessels

Mo 130 98 (75.4) 1.00

Yes 27 25 (92.8) L78 (1.14-2.78) 0oz
Lauren classification

Intestinal type ] 38 (67.9) 1.00

Mimed type 42 35(83.3) L51 (0.95-2.39) o7

Diffuse type 59 50(84.8) 151 (0.99-2.30) 0.058
TINM classification

T1 23 &(261) 1.00 1.00

T2 kX 23(74.2) 405 (164 -10.02 0002 3.92 (1.54-9.98) 0.004

T3 75 66 (88.0) 826 (3.55-19.21) <0.001 5.31(2.13-13.24) =0.001

T4 28 28 (100) 14.72 (5.95-36.38) <0.001 T.E0 (2.87-20.12) =0.001
TINM classification

i} 48 25(52.1) 1.00

M1 21 17(81.0) 201 (1.07-3.78) 0029

N2 34 29(85.3) 270 (1.58—4.64) <0.001

N3 54 52(96.3) 6.07 (3.60-9.98) <0.001
TINM classification

MO 153 119 (77.8) 1.00 1.00

M1 4 4 (100) 257 (0.94-7.07) 0.087 2,85 (0.94-8.67) 0.064
cance level was used for variable selection in multivariable  Discussion

models. Kaplan-Meier estimators were used to calculate the

survivor function. p<0.05 was considered to denote a statis-
tically significant difference. All analyses were performed
with Stata software, version 13.1 (Stata Corporation, College

Station, Texas, USA).

The results of our study revealed associations between the
presence of FCCs in peritoneal washings and clinical charac-
teristics of the study subjects: clinical stage according to the

7% AJCC TNM system, lymph node ratio (positive nodes/
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Table 4. Owerall survival (0S) of study group.

Univariable model Multivariable model

Variable N Progression HR (95% CI) p-valoe HR (95% CI) p-value
Age
20-49 22 13 (59.1) 1.00 100
S0-64 Sa 41 (73.2) 1.32 (0.71-2.47) 0.378 1.89 (0.89-3.99) 0.096
6569 34 29 (85.3) 1.66 (0.86-3.20) 0.131 264 (1.19-5.86) 0.7
TO-86 45 39 (84.7) 2.13(1.13-3.99) 0oe 3.94 (1.83-8.50) <0001
Sex
Female 47 32(e8.1) 1.04
Male 110 90 (81.8) 1.32 (0.88-1.08) 0179
Results of immunocytochemistry
of peritoneal washing
Megative 138 103 (74.8) 1.00 100
Paositive 19 19 (100) 348(2.00-581) <0.001 2,05 (1.50-5.79) 0.002
Completeness of resection
Tes 152 117 (77.0) 1.00 100
Mo B 5 (100 548 (2.20-13.67) =0.001 392 (152-10,10) 0.005
Lymph node ratio
<020 &0 48 (80.0) 1.00 100
=0.20 77 74 (96.1) 4,08 (2.79-5.59) =0.001 247 (1.63-3.73) =0.001
Tumaor grade
Gl 11 4(36.4) 1.04
G2 41 32(72.1) 356 (1.26-10.09) ooy
3 105 85(81.9) 381 (1.40-10.42) 0.009
Involvement of nerves
Mo 108 79(73.2) 1.00
Tes 49 43 (a7.8) 168 (1. 16-2.44) 0.008
Imvolvement of blood vessels
Mo 130 97 (74.6) 1.00
Tes 7 25(92.6) 1.70(1.08-2.65) 0oe
Lauren classification
Intestinal type S& 37 (86.1) 1.00
Mixed type 42 35(83.3) 1.62 (1.02-2.58) 0041
Diffuse type ] S0 (84.8) 1.75(1.14-2.68) 0010
THNM classification
Tl 23 6(26.1) 1.00 100
T2 31 22(71.0) 5.05 (2.02-12.60) 0ol 2.81 (1.12-7.05) 0.027
T3 75 &6 (83.0) 9.01 (3.84-21.12) <0.001 4.31 (L.76-10.56) 0.001
T4 28 28 (100) 1341 (541-33.24) <0.001 7.37 (281-19.37) <0.001
THM classification
N 48 25(52%1) 1.00
N1 21 16 (76.2) 243 (1.30-4.53) 0.005
N2 34 29 (85.3) 2.88(1.68-494) <0.001
N3 54 52 (96.3) 573 (348-9.43) <0.001
THM classification
Mo 153 118 (77.1) 1.00
M1 4 4 (100) 316(1.14-8.74) 0.028

total nodes examined), vessel and nerve involvement, histo-
pathological grade, and completeness of resection. Moreover,
we verified whether the presence of FCCs documented by
an immunocytochemical analysis was a predictor of overall
survival and progression-free survival. Despite the fact that
we used more advanced surgical techniques and periopera-

tive chemotherapy, the outcome of gastric cancer treatment
was still unsatisfactory. Cumulative recurrence rates of the
patients with recurrence were 28.9% at 6 months, 53.5% at
1 year, 73.5% at 1 year and 6 months, 80% at 2 years, 89% at
3 years, 94.7% at 4 years [8]. Over half of the patients with
recurrence had an initial single recurrence. Taking single
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and multiple recurrences together, more recurrences (86.9%)
were distant. Among the patients with distant metastasis,
38.2% had peritoneal dissemination, 26.8% hematogenous
metastases, and 8.9% distant lymphatic spread [9]. Patients
who had paraaortic lymph node metastasis were at high risk
of developing distant lymphatic recurrence [9].

Although adjuvant and/or neocadjuvant treatment can
improve survival after curative surgery in GC, it does not
significantly reduce the rate of peritoneal recurrence [10,
11, 12]. Peritoneal recurrence after curative resection for
gastric cancer is thought to originate from intraperito-
neal free cancer cells (IFCCs), which in turn arise from
two potential sources: spontaneous exfoliation of cancer
cells from the primary tumor from the serosal surface and
iatrogenic dissemination of cancer cells resulting from the
surgical trauma [13]. Scirrhous-type stromal reaction, serosa
invasion, and female gender were factors negatively related
to peritoneal recurrence [9]. Recurrence rate ranged from
11.1% to 100% for patients positive for IFCC and from 0%
to 51% for those negative for IFCC [14]. Wu et al. identi-
fied two factors with statistically significant associations
with peritoneal dissemination following curative resection:
N stage (p<0.001) and the ratio of lymph node metastasis
(p<0.001). Both variables were included in a multivariate
logistic regression to adjust for the effects of covariates. In
that model, only N stage showed a significant correlation
with peritoneal dissemination following a curative resec-
tion [15]. Deng et al. also demonstrated that the N3 category
was an independent factor of peritoneal dissemination and
distant metastases [8]. 100% of the patients with positive
peritoneal lavage cytology (PLC) had an N-positive tumor,
which is in agreement with our data. Even when the clinical
stage according to the TNM system is known, the ratio of
lymph nodes, completeness of resection, and immunocyto-
chemistry of peritoneal washing are important predictors of
progression-free time (PFS) and overall survival (OS). The
detailed mechanism behind the correlation between lymph
node metastasis and peritoneal dissemination from gastric
cancer is still unclear. The peritoneum may therefore be
associated with affluent lymphatic systems [16]. In patients
with serosa imvolvement, the peritoneal recurrence reached
50% even if curative resection was performed. Overall, 86%
of patients with pesitive PLC had pT3/T4 tumors. The OS5
of patients T3/T4 with negative PLC was longer than those
with a positive PLC (27 months vs. 18 months, p = 0.06). In
73.9% of patients with positive PLC, the tumor grade was
G3/G4 [17]. We revealed that subjects with a positive result
of FCCs in the peritoneal cavity suffered from G2/G3 tumor
in 100%. According to the 7 edition of the American Joint
Committee on Cancer Staging, positive cytology i.e., stage [V
disease was the most negative preoperative prognostic factor.
The median OS5 (mOS) in patients with positive cytology
undergoing microscopically radical gastrectomy was 15
months vs. 98 months for the group of patients with negative
cytology [18]. Mezhir et al. revealed that there was no differ-

ence in the mO35 between a group of patients with positive
cytology undergoing resection and a group without resec-
tion. The 5-year survival of patients {Cy+/P0) treated with
surgery and adjuvant systemic chemotherapy is only approx-
imately 2%, similar to those with established peritoneal
metastases [19]. Although the surgical treatment for gastric
carcinoma is well established, patients with the advanced
disease still have a poor prognosis. The recent REGATTA
trial concluded that gastrectomy followed by chemotherapy
does not improve survival in advanced gastric cancer when
compared with chemotherapy alone [20]. This result implies
that patients with positive cytology should avoid gastrectomy
followed by adjuvant chemotherapy and instead undergo
intensive multimodal treatment. Several authors reported
that hyperthermic intraperitoneal chemotherapy (HIPEC),
which eliminates free cancer cells from the peritoneal cavity,
significantly reduced the incidence of peritoneal recurrence
and increased the survival rate. Yonemura et al. randomized
139 patients into 3 arms: surgery alone, surgery with HIPEC,
and intraperitoneal chemotherapy without hyperthermia.
The 5-year survival rate was 61% in the HIPEC group, as
opposed to 43% and 42% in the other two groups [21]. Yan et
al. published a meta-analysis, which also demonstrated that
using HIPEC as an adjuvant treatment significantly improved
the survival rates of patients with stomach cancer (HR=0.60;
CI 95%=0.43 to 0.83; p=0.002) [22]. However, an increased
risk of intra-abdominal abscess and neutropenia were also
demonstrated. An ongoing phase III randomized European
multicenter study (GASTRICHIP) is evaluating the role of
HIPEC in patients with gastric cancer who have either serosal
infiltration and/or lymph nodal involvement and/or positive
peritoneal cytology treated with curative gastrectomy. The
primary endpoint of the study is 5-year overall survival while
the secondary endpoints include recurrence-free survival,
patterns of recurrence, quality of life, and morbidity [23].

In 1896 Thomas Ashworth first proposed the concept of
CTCs and recognized malignant cells similar to the ones
of the primary tumor in the blood vessels of an autopsied
patient with metastatic cancer. At the time, CTCs analyses
shed light on the biological mechanism of cancer progression
and metastasis. CTCs have been identified in various types
of cancer and have been recognized for their clinical value
in the prediction of overall survival and progression-free
survival [24]. Hairawa et al. pointed out that measurement of
CTCs in gastric cancer patients could be applicable as a tool
for assessing tumor stage, predicting the presence of perito-
neal dissemination and patient survival. A significant corre-
lation of two or more CTCs with peritoneal dissemination
of gastric or colorectal cancer was observed (p=0.0007) [25].
Mevertheless, clinical applications have been challenging due
to several limitations, principally the rarity of CTCs in the
bloodstream and their heterogeneous characteristics, which
makes detection and isolation difficult. Unfortunately, there
is no validated method to detect CTCs in gastric cancer
patients. The clinical utility of CTCs is still unknown.
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In the light of the above considerations, it should be borne
in mind that the peritoneum is a preferential site for gastric
adenocarcinoma dissemination. To date, there is no estab-
lished treatment for GC with the presence of FCCs in perito-
neal washings. In the highly experienced centers, HIPEC
procedure should be considered for this group of patients.
However, in view of the reports by Al-Batran et al. presented
at ASCO 2017 concerning a more active chemotherapy
regimen (FLOT) than applied to date, repeating the study
with a new systemic treatment regimen should be taken into
account.

In conclusion, positive peritoneal washing immunocyto-
chemistry was associated with the clinical staging of gastric
cancer, O, and PFS. It is an independent poor ocutcome
prognostic factor.
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Safety and efficacy of the FLOT regimen in the Polish population — an analysis of the

prospective trial

Bezpieczenstwo i skutecznos¢ schematu FLOT w populacji polskiej — analiza badania

prospektywnego

Celem pracy byta ocena skutecznosci i toksycznosci chemioterapii okotoopera-
cyjnej wg FLOT w populacji polskiej, w prospektywnej kohorcie.

W okresie od stycznia 2018 r. do listopada 2019 r. w badaniu wzieto udziat tgcz-
nie 71 pacjentow z histopatologicznie potwierdzonym, resekcyjnym rakiem zotgdka
oraz potgczenia przetykowo-zotgdkowego. Chorzy zostali zakwalifikowani przez zesp o6t
wielodyscyplinarny do leczenia okotooperacyjnego. Zdarzenia niepozgdane zostaty
ocenione zgodnie z CTCAE 5.0 (Common Terminology Criteria for Adverse Events,
wersja 5.0, 27 listopada 2017) przed kazdym cyklem chemioterapii. Wszyscy pacjenci
otrzymywali w profilaktyce pierwotnej czynnik stymulujgcy tworzenie kolonii granu-
locytow (G-CSF). Po resekcji zotgdka w materiale pooperacyjnym oceniano regresje
patologiczng guza wedtug klasyfikacji Beckera.

tacznie 93,4 % (57) pacjentéw ukonczyto cztery cykle chemioterapii przedope-
racyjnej a 78,7 % (48) otrzymato chemioterapie pooperacyjng. U wszystkich pacjen-
tow wystgpita toksycznosé G1/2. Najczestszymi dziataniami niepozgdanymi G1/2
w chemioterapii przedoperacyjnej i pooperacyjnej odpowiednio byty: zmeczenie
(75 % vs. 60 %), niedokrwistosc (64 % vs. 62 %), nudnosci (60 % vs. 60 %), neuropatia
obwodowa (60 % vs. 60 %) i zapalenie btony sluzowej jamy ustnej (59 % vs. 50 %). Je-
dynie u 16,4 % (12) pacjentow odnotowano jakiekolwiek dziatania niepozgdane G3/4
podczas chemioterapii przedoperacyjnej oraz u 8,3 % (8) pacjentdw podczas chemio-
terapii pooperacyjnej. W wyniku pierwotnej profilaktyki GCS-F neutropenia G1/2 wy-

stgpita u 3 % vs. 6 % pacjentdw a neutropenia G3/4 u 5% vs. 2 % pacjentow odpo-
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wiednio w leczeniu przed- i pooperacyjnym. Nie zaobserwowano przypadkéw go-
rgczki neutropenicznej ani infekcji. Odroczenie podania dawki <7 dni wystgpito u 26 %
(16) pacjentdow, a opdznienie >7 dni u 2 % (1) pacjentdw z powodu gromadzenia sie
ptynu w obszarze portu naczyniowego. Ze wzgledu na skutki uboczne, hospitalizacji
wymagato 13 % (8) pacjentéw. W badaniu Al-Batrana S. i wsp. neutropenie G3/4
stwierdzono az u 51 % a zakazenia G3/4 az u 18 % chorych.

Cechy patologiczne wskazujgce na dobre rokowanie, takie jak histopatolo-
giczna regresja nowotworu wedtug klasyfikacji Beckera TRG1a/b, stwierdzono u 21 %
(13) chorych a ypNO stwierdzono u 56 % (34) chorych. Szacowany odsetek 3-letniego
czasu wolnego od nawrotu choroby wynidst 53 % (95 % Cl: 40,5; 66,1), podczas gdy
szacowany odsetek 3-letniego czasu catkowitego przezycia wynidést 60,2 % (95 % Cl:
45,1; 72,3).

Schemat FLOT znaczaco poprawit rokowanie u pacjentéw z miejscowo zaawan-
sowanym rakiem zotadka oraz potaczenia przetykowo-zotgdkowego. Wyniki naszego
badania pokazujg podobng skutecznos¢ leczenia co w badaniu oryginalnym przy ak-
ceptowalnym profilu toksycznosci. Wskazujg takze na zasadno$¢ stosowania w profi-
laktyce pierwotnej gorgczki neutropenicznej i neutropenii G3/4 czynnika stymuluja-
cego tworzenie kolonii granulocytédw. Umozliwia to zmniejszenie czestosci odraczania

cykli chemioterapii.
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As gastric cancer is associated with poor prognosis, the preferred management of locally advanced gastric cancer (GC)
and gastroesophageal junction (GEJ) cancer in European patients is perioperative chernotherapy using the FLOT regimen.
Previously published data demonstrate that such treatment is associated with improved disease-free survival (DFS) as well
as overall survival (0S) compared to ECF/ECX regimen. In order to collect biomaterial for the identification of serum
biomarkers of an early response to necadjuvant chemotherapy, we performed a prospective study and here, we report the
safety and clinical efficacy of this prospective cohort. It was an academnic, nonrandomized, prospective study, conducted at
Maria Sklodowska-Curie National Research Institute of Oncology in Warsaw, Poland. Between January 2018 and Movernber
2019, we analyzed a total of 61 patients aged 30-77 (median 63 years, 52.5% males and 47.5% females) with histologically
confirmed GC or GEJ cancer. The patients were qualified by a multidisciplinary team for perioperative treatment (FLOT
regimen). All cases of reported adverse events were recorded and analyzed. All patients received G-CSF prophylactically.
After gastrectomy, an assessment of pathological regression was performed according to the Becker classification. A total
of 93.4% (57) patients completed four cycles of preoperative chemotherapy and 78.7% (48) received postoperative chemo-
therapy. All of them experienced grade 1/2 toxicities. The common AE G1/G2 in preoperative versus postoperative chemo-
therapy were: fatigne (75% vs. 60%), anemia (64% vs. 62%), nausea (60% vs. 60%), peripheral neuropathy (60% vs. 60%),
and oral mucositis (59% vs. 50% ), respectively. Only 24.6% (15) had G3/4 adverse events during preoperative chemotherapy
and only 20.8% (10) during postoperative chemotherapy. The estimated DES at 3 years was 53% (95% CI 40.5-66.1%) and
the estimated OS5 at 3 years was 60.2% (95% CI 45.1-72.3%). FLOT regimen significantly improved GC and GE] cancer
patients’ prognosis with acceptable side-effect profiles.

Key words: gastric cancer, safety, efficacy, chemotherapy, FLOT, DFS, O8

Gastric cancer (GC) is an important problem influencing
life expectancy and has a significant impact on overall health
globally. GC has been reported as the fifth most common
cancer and the fourth leading cause of cancer deaths
worldwide [1, 2]. According to the World Health Organi-
zation GLOBOCAN 2020 database, the total number of
newly diagnosed cases of GC was estimated at 1,089,103,
which was 5.6% of all newly detected malignancies, and
GC-related mortality was estimated at 768,793, which was
7.7% of cancer-related deaths. The age-standardized world
incidence rate was 11.1/100,000 and the age-standardized
world mortality rate was 7.7/100,000. Central and Eastern
Europe had the second highest rate of GC after East Asia,
with an estimated age-standardized incidence rate (ASIR)

of 11.3/100,000 and an age-standardized mortality rate
{ASMR) of 7.7/100,000. Medium levels of gastric cancer
were observed in Western and Southern Europe (ASIR: 5.9
and 7.4/100,000, respectively).

GC most commonly occurs over the age of 80, with
the incidence in men twice as frequent as in women [2].
Locally advanced disease is diagnosed in approximately 2/3
of western patients and prognosis is highly dependent on
the tumor stage at presentation [3]. In addition, molecular
heterogeneity is associated with clinical phenotype and plays
a prognostic role. The best overall prognosis and the lowest
frequency of recurrence (22%) have microsatellite-unstable
and EBV-positive tumors, which is probably less frequent
in the western population [4]. The worst prognosis and the
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highest recurrence frequency (63%) has mesenchymal-like
tumor [4]. Surgical treatment remains the best treatment
modality for a potential cure. Despite developments in the
surgical treatment, the efficacy of gastrectomy with extent
lymph node dissection may be substantially limited by the
risk of micrometastasis and peritoneal dissemination [5,
6]. Curative resection alone leads to a dismal outcome of
gastric and GEJ adenocarcinoma, which points to the neces-
sity of the application of perioperative chemotherapy. This
approach in locally advanced, primary resectable GC and
GEJ cancer has been established since both the MAGIC trial
and the French FNCLCC/FFCD 97033 study. These studies
revealed down-staging of the tumor, eliminating radiologi-
cally occult micrometastases, rapidly improving tumor-
related symptoms, and significantly improving the OS
{13-14%) [7, 8]. According to the report by Al-Batran et al.
published in Lancet 2019, the FLOT regimen is a more effec-
tive type of chemotherapy, inducing more tumor responses
than other regimens and improving the margin-free resec-
tion rate. FLOT is superior to ECF/ECX with respect to the
complete pathological response {(15% vs. 6%) and median
O3 (50 months vs. 35 months) with an acceptable toxicities
profile [9].

Patients and methods

This nonrandomized, prospective study was conducted
at the Maria Sldodowska-Curie National Research Institute
of Oncology, in Warsaw, Poland. We aimed at a prospec-
tive study in order to collect biomaterial for the identifi-
cation of serum biomarkers of early response to necadju-
vant chemotherapy. Here we report the safety and clinical
efficacy of this prospective cohort. The trial was conducted
in accordance with the principles of the Declaration of
Helsinld. The protocol was approved by the Local Bioethics
Committee at the Maria Sklodowska-Curie National
Research Institute of Oncology in Warsaw (approval
number 51/2016/2017).

Inclusion and exclusion criteria. The main inclu-
sion criteria were as follows: written informed consent for
participation in the trial, age =18 years old, patients with
histopathologically confirmed gastric or gastroesophageal
junction (GEJ) adenocarcinoma of a clinical stage ¢T2-T4/
cM-any or cT-any/cN+, no evidence of distant metastasis,
ECOG (Eastern Cooperative Oncology Group ) performance
status <2, adequate liver, kidney, and hematologic function.
The main exclusion criteria were: prior chemotherapy or
radiotherapy, active or documented prior autoimmune or
inflammatory disorder, history of other primary malignan-
cies, current or prior use of immunosuppressive medication
or corticosteroids exceeding 10 mg/day of prednisone or its
equivalent, allergy to an iodine contrast agent, concomi-
tant disease (coronary heart disease, arrhythmia, stroke)
preventing the administration of chemotherapy according to
protocol, pregnancy, and breastfeeding.

Patient treatment. The clinical stage at the baseline was
evaluated by physical examination, esophago-duodenoscopy,
computed tomography (CT), or magnetic resonance imaging
{MRI) scan of the chest, abdomen, and pelvis. In accordance
with the Polish standards of care, diagnostic laparoscopy
was recommended but was not mandatory and was not
performed on any patient. FLOT administration consisted
of four preoperative cycles and four postoperative cycles.
During each 2-week cycle of the FLOT regimen, the following
were administered: docetaxel 50 mg/m? on day 1, oxaliplatin
85 mg/m® on day 1, leucovorin 200 mg/m? on day 1, and
5-FU 2,600 mg/m?® as a 24 h infusion on day 1. Patients were
assessed according to their medical history, physical exami-
nation, weight, ECOG, performance status, complete blood
count and blood chemical tests at baseline and before the
start of every cycle. Adverse events were graded according
to CTCAE (Common Terminology Criteria for Adverse
Events) v 4.03 before each cycle. Granulocyte colony-stimu-
lating factor {G-CSF) was used for primary prophylaxis of
febrile neutropenia. All the patients received & mg of peghil-
grastim subcutanecusly 24-72 h after the completion of
each cycle of chemotherapy infusion. Chemotherapy was
continued unless written informed consent was withdrawn,
unacceptable toxicity occurred or progression of disease
was observed. CT or MRI scan of the chest, abdomen, and
pelvis was performed between 2 and 4 weeks following the
completion of the last cycle of preoperative chemotherapy in
order to confirm the absence of progression and metastasis.
Surgery was scheduled for 4 to 6 weeks after the comple-
tion of the last cycle of chemotherapy. Subtotal or total distal
gastrectomy with D2 lymphadenectomy was performed for
gastric tumor. Transthoracic esophagectomy with resection
of the proximal stomach and 2-field lymphadenectomy for
type 1 GEJ cancers and gastrectomy with transhiatal distal
esophagectomy plus D2 lymphadenectomy for type 2 and
type 3 GEJ cancer were performed.

Statistical analysis. The pathological response of the
primary tumor to neoadjuvant chemotherapy was evalu-
ated according to Becker classification. This system classifies
pathologic response as follows: TGR1a - no residual tumor/
tumor bed, TGR1b - <10% residual tumor/tumor bed, TGR2Z
- 10-50% residual tumor/tumor bed, TGR3 - »>50% residual
tumor/tumor bed. Follow-up occurred every three months
for 2 years and then every six months for 3 years, with chest,
abdomen, pelvic CT or MRI scan, tumor marker (CEA, Ca
19.9), and clinical examination. Tumor response was deter-
mined according to the Response Evaluation Criteria in Solid
Tamors (RECIST 1.1). Overall survival and progression-
free survival were calculated from the date of randomiza-
tion until the date of death and the date of documentation
of disease progression or death in patients without disease
progression, respectively. Kaplan-Meier method was used to
estimate overall survival and progression-free survival with
95% confidence intervals (CI). All analyses and figures were
prepared using Stata ver. 15.
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Results

The patients were enrolled in the study between January
2018 and Movember 2019. A total of 71 patients signed
informed consent and started treatment. Two patients,
having received two cycles of chemotherapy, failed to
report to the center again and there was no further contact
with them. Three patients, after four cycles of preopera-
tive chemotherapy, did not report to surgery. Five patients
were excluded from the final analysis (two patients did not
consent to gastrectomy and were qualified for Macdonald
radio-chemotherapy, two patients did not meet inclusion
criteria as they were not primary resectable and were quali-
fied for the CROSS protocol and one patient did not consent
to continue treatment due to a poor response to preoperative
chemotherapy and was qualified for Macdonald by MDT).
The final data analysis was conducted on 61 patients aged
30-77 (median 63 years, 52.5% males and 47.5% females).
The baseline characteristics of the patients are presented in
Table 1. Full pre-operative treatment of four cycles of the
FLOT regimen was administered to 93.4% (57) patients. A
total of 6.6% (4) patients received three cycles of the FLOT
regimen (2 due to toxicity and 2 at the patients’ request).
Dose reduction during one or more of the pre-operative
cycles of chemotherapy was required in 54% (33) patients.
Dose delays =7 days occurred in 26% (16) and dose delays
>7 days occurred in 2% (1) patients due to fluid accumu-
lation in the venous access port area. Hospitalization was
required in 13% (8) patients as a result of the side effects
of chemotherapy. Mo deaths occurred during preoperative
chemotherapy. All patients experienced grade 1/2 toxici-
ties. Adverse events associated with preoperative treatment
are presented in Table 2. The most frequent of them were as
follows: fatigue 75% (46), anemia 64% (39), nausea 60% (37),
peripheral neuropathy 60% (37), and oral mucositis {59%).
Only 24.6% (15) patients had any G3/4 adverse events. The
most common of them were: nausea 11% (7), vomiting 10%
(6), fatigue 6% (4), and diarrhea 5% (3). A preoperative CT
scan was not performed in 11% (7) patients. The median
time before the first cycle of preoperative chemotherapy and
surgery was 13.1 weeks (9.1-20.9 weeks). A total of 87% (53)
patients were resectable after preoperative chemotherapy.
Margin-free resection (R0) was achieved in 85% (52) patients
whereas R1 resection was achieved in 2% (1) patients.
Surgical and pathology results of treatment are presented in
Table 3. Pathological features indicating good prognosis such
as histopathological tumor regression according to Becker
classification TRGla/b were found in 21 % (13) patients
and ypN0 according to TNM AJCC 8th edition were found
in 56% (34) patients. No response to preoperative chemo-
therapy was revealed in 13% (8) patients — 5% (3) patients as
progression disease in CT and 8% (5) patients during surgery.
Only palliative surgery was performed in the latter group. A
total of 9.4% (5) patients were not qualified for postoperative
chemotherapy due to postoperative complications (pancre-

Table 1. Baseline characteristics of the treatment group (n = 61).

Age (years)

Madian &3(30-77)
<6l 20(330%)
G0-69 30 (49%)
=70 111(18%)

Sex
Male 32(52.5%)
Fernale 20 (47.5%)

ECOG
0 11018%)
1 S0(82%)

Location of tumor
GEJ 14 (23%)
Stomach 47 (77%)

cT-stage
T1 1 (2%
T2 28 (46%)
T3 27 (44%)
T4 5 (8%

cM-stage
Ho 30149%)
M1 11018%)
N2 111(18%)
N3 9 (150)
N- 30 (49%)
N+ 31(51%)

THM according to AJCC - the 8th edition
Jiey 27 (44%)
i) 18 (30%)
mIA 5 (8%)
oIe 7 (11%)
nIc 4 (7%)

Lauren’s type
diffuse 17 (28%)
intestinal 23(38%)
mixed 12(19%)
Mot evaluable according to Lauren 9 (15%%)
Signed ring cell/ poody cohesive 22(36%)

Grading according to WHO
G1 1 (2%)
G2 21(34%)
G3 28 (46%)
Mot evaluable 11018%)

atitis, duodenal stump blowout, gastric remnant necrosis,
anastomotic leak, abscess, or postoperative bleeding) and
four of them required reoperation. A total of 78.7% (48)
received postoperative chemotherapy. Four cycles of the
postoperative FLOT regimen were administered to 59% (28)
patients, 4% (2) patients received 1 cycle of FLOT, 37% (18)
patients received 2 or 3 cycles of postoperative chemotherapy
due to late postoperative complications, lack of recovery after
surgery, refusal to continue treatment, toxicity, and concomi-
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Table 2. Adverse events associated with perioperative treatment.

Preoperative chemotherapy (n=61) Postoperative ch Py (n=48)
any G1/G2 61 (100%) any GHGA 15 (24.6%) amy G1/G2 48 (100%) any G3/G4 10 (20.8%)
Grade 1 or 2 Grade Jord Grade 1 0r 2 Grade 3 or 4
Nausea 37 (80%) 7(11%) 20 (80%) 4(8%)
Vomiting 10 (16%) & [ 10%) 10(21%) 4 (8%)
Diarrhea 19(31%) 3(9%) 14(20%) 3(6%)
Canstipation 2(3%) 0 (0] 0107 0 (0%)
Stomatitis/mucositis 36 (59%) 1(2%) 24 (509%) 2 (4%)
Peripheral neuropathy a7 (80%) 2 (3%) 289 (8076 10206
Fatigue 46 (75%) 4 (6%) 20 (80%) 6(12%)
Thrombocytopenia 11(18%) 0(0%) 4(8%) 0 (0%)
Thromboembalic 0 (0%) 1(2%) 0 (o) 0 (0%)
Anemia 39 (B4%) 0 (0%) 30 (62%) 0(0%)
Neutropenia 2(3%) 3 (%) 3 (&%) 1(29)
Leukopenia 5 (8%) 0 (1094 3 (%) (0%
Serum AST 22(36%) 0(0%) 12 (25%) 0(0%)
Serum ALT 18 (20%) 0(0%) 111(23%) 10206
Serum creatinine 1(2%) 0 (%) 0105 0(0%)
Serumn total bilirubin 1(2%) 0 (%) 0(0%) 0(0%)

tant disease. Scheme modification (FOLFOX, FLOT without
docetaxel or oxaliplatin) was required in 12.5% (§) patients.
Dose reduction during one or more of the postoperative
cycles of chemotherapy was required in 54% (33) patients.
Dose delays =7 days occurred in 26% (16) and delays >7
days occurred in 2% (1) patients. Adverse events associated
with postoperative treatment are presented in Table 2. The
most frequent of them included: anemia 62% (30), nausea
60% (29), peripheral neuropathy 60% (29), and fatigue 60%
{29). Only 20.8% (10) patients had any G3/4 adverse events.
The most common of them were: fatigue 12% (6), nausea 8%
{4), vomiting 8% (4), and diarrhea 6% (3). Only 14.6% (7) of
patients required hospitalization. No deaths occurred during
postoperative chemotherapy. The estimated disease-free
survival at 1-, 2-, and 3-year was 73.7% (95% CI 60.2-83.2%),
57.9% (95% CI 44.1-69.5%), and 54.2% (95% CI 40.5-66.1%)
{Table 4). The estimated overall survival at 1-, 2-, and 3-year
was 93.3% (95% CI 83.2-97.4%), 73.3% (95% CI 60.2-82.7%),
and 60.2% (95% CI 45.1-72.3%) (Table 4).

Discussion

In our trial we achieved satisfactory survival data in
patients with GC or GEJ cancer, with acceptable side effects.
It should be noted that there were differences in analyzed
patients (ITT analysis vs selected analysis) with regard to
tumor clinical stages.

Adverse event grade 3 or 4 were observed in only 24.6%
of patients in preoperative chemotherapy and in only 20.8%
of patients in postoperative treatment. Due to GCS-F
primary prophylaxis, neutropenia G1/G2 occurred in 3%
vs. 6% and G3/G4 was observed in 5% vs. 2 % in preopera-

tive and postoperative treatment, respectively. There were no
cases of febrile neutropenia or infections. In the study by
Al-Batran et al. neutropenia G3/4 was as high as 51% and
infections G3/4 occurred in as many as 18% of patients but
GCS-F prophylaxis was not mandatory [9]. In future trial,
G-CSF prophylaxis could be considered a standard of care
during the FLOT regimen chemotherapy. We reported an
estimated 2- and 3-year disease-free survival of 57.9% (95%
CI 44.1-69.5%) and 54.2% (95% CI 40.5-66.1%) as well as
estimated 2- and 3-year overall survival of 73.3% (95% CI
60.2-82.7%) and 60.2% (95% CI 45.1-72.3%), respectively.
We achieved a higher estimated overall survival rate than
Al-Batran et al, who reported an estimated 2- and 3-year
overall survival of 68.0% (95% CI £3.0-73.0%) and 57% (95%
CI52.0-62.0%), respectively. The difference might result from
different baseline clinical stages of tumors of the enrolled
patients. Comparing the group analyzed in our study with
the FLOT4-AIO trial, we included more patients with tumor
stage T2 (46% vs. 16%) and nodal negative stage N0 (49%
vs. 22%), and fewer patients with tumor stage T3 (44% vs.
75%). The dominant localization in our study was stomach
77% while in Al-Batran’s study it was GEJ tumor 56% [9].
We should bear in mind that the overall survival rate and
disease-free survival rate are an estimation and could change
with longer follow-up. A total of 85% of patients underwent
margin-free surgical resection (R0}, which was comparable
with the results of the FLOT4-AIO trial and significantly
exceeded the results of the MAGIC trial (79.3%). Complete
histopathological tumor regression TGR1a according to the
Becker et al. system (which was designed specifically for
assessment in chemotherapy-treated patients with gastric
cancer) was achieved in 11% and subtotal histopathological
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Table 3. Surgical and pathology results of treatment.

Table 4. Efficacy of the perioperative FLOT regimen-DFS and OS.

Variable Disease-free survival-DFS
Surgery Sample size (n) 57
Tumor curative surgery RO-margin free 52 (85%) Progression. 24 42.1%
Tumor surgery Rl 1 {29%) Progression or death 26 4560
Palliative surgery 5 (8%) Observation time [year]
Mo surgery 3 (5%) Median 24(0.1-3.8)
Histopathological tumor regression Interquartile range 0.9-2.8
according to Bedker classification 1-year DFS 73.7% 954 C1 60.2-83.2%
Complete-TRG1a 7(11%) -year DFS 57.9% 9505 C1 44.1-60.5%
Subtotal-TRG1b & (10%) 3-year DFS 54.2% 5% C1 40.5-66.1%
Complete or subtotal- TRG1a/b 13 (21%) Orverall survival - 08
Partial- TRG2 14 (23%) Sample size (n) &0
Minimal or none-TRG3 26 (43%) Dieath 24 40.0%
Palliative surgery-not evaluated TGR 5 (8%) Ohbservation time [year]
Tumor stage (ypT) Median 2.6(05-3.8)
Tx T(11%) Interquartile range L8-30
T1 11 (18%) 1-year OF 93.3% 9505 C1 83.2-97.4%
T2 9 (15%) 2-year OS 73.3% 95% C1 60.2-82.7%
T3 23 (38%) 3-year 05 60.2% 95% 1 45.1-72.3%
T4 3 (5%)
vpT no available & (13%)
HModal status (ypM)
D 34 (56%) metastases: HR, 3.63; 95% CI, 1.88-7.0; p=0.001) [9, 10].
i 5 (8%) Mode-positive non-responders’ prognosis is relatively poor.
:; zgig:: On multivariate analysis, lymph node status but not tumor
7o o available 5 (1% regression is independently predictive of OS5 (HR, 3.36; 95%
i o diameter CI, 1.70-6.63; p=0.001) [10]. Ever since both the MAGIC
M 0 trial and the French FNCLCC/FFCD 97033 study, periop-
4070 em 1301 erative chemotherapy has been an established standard of
80119 om 2 (3%) care due to the survival benefits that it provides. Despite the
120159 cm 1 (29 fact that currently we have more effective chemotherapy; i.e.,
. 160 em 0 (%) FLOT regimen, the 5-year recurrence rate remains high and
o availatile 16 (26%) the 5-year estimated overall survival (O8) is 45% (95% CI
Lympho-vescular invesion- IV 38-51%), which is still dismal for patients with resectable GC
Yos 20 (33%) and GEJ tumor. More than half of the patients will develop
o 12 (52%) recurrence despite margin-free surgical resection. Moreover,
o available 9 (15%) despite the use of preoperative chemotherapy, no surgery
Perinenral invasion-PNT or only palliative surgery can be performed in 10-15% of
os 701%) patients due to the progression of the disease [9]. There-
Mo 5 (7496) fore, it is extremely important to research a new therapeutic
o available 9 (15%) approach for patients with locally advanced, resectable GC

tumor regression TGR1b in 10% of patients. The results
were lower than in the FLOT4-AIO trial, which were 16%
and 21%, respectively [9]. The ECF/ECX regimen achieved
only 6-11% pathological complete response. Node-negative
ypNO was reported in 56% of cases in the postoperative
histopathological report, which was similar to the FLOT4-
AIO trial, where it was 59%. As is known from the analysis
by Smyth et al, high TRG and lymph node metastases are
negatively related to survival (Mandard TRG 3,4, or 5: hazard
ratio [HR], 1.94; 95% CI, 1.11-3.39; p=0.0209; lymph node

and GEJ tumors. The European Organization for Research
and Treatment of Cancer is currently conducting the phase
Il randomized EORTC VESTIGE trial (NCT03443856)
for patients with a poor response to necadjuvant chemo-
therapy and an incomplete (R1) resection or metastatic
lymph nodes in the resection specimen (N+). The group
of patients with a high risk of recurrence will be random-
ized to either adjuvant chemotherapy (the same as prior to
surgery) or to immunotherapy with nivelumab and low dose
ipilimumab (nivolumab 3 mg/kg IV Q2W plus Ipilimumab
1 mg/kg [V Q&W for 1 year). Furthermore, studies are being
conducted which combine the use of perioperative chemo-
therapy with immunotherapy [11]. The randomized, double-
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blind, placebo-controlled, phase 3 MATTERHOBRN study
will analyze the efficacy and safety of necadjuvant-adjuvant
durvalumab and the FLOT regimen chemotherapy in resect-
able gastric and gastroesophageal junction cancer [12]. The
phase 111 KEYNOTE-585 study will assess the safety and
efficacy of pembrolizumab with chemotherapy compared to
placebo with chemotherapy as a neoadjuvant/adjuvant treat-
ment for GC or GEJ adenocarcinoma [13].

It is crucial to conduct studies on the application of
biomarkers in GC and GEJ cancer. There are currently no
biomarkers that would allow clinical practitioners to predict
early response to the induction treatment. In a situation
when treatment is not effective such markers could enable
clinicians to avoid exposing patients to the potential toxicity
of unnecessary chemotherapy and perform earlier surgery.

In our trial, we achieved satisfactory benefits of periop-
erative chemotherapy FLOT regimen in patients with GEJ or
GC cancer with acceptable side effects.

Acknowledgments: An academic dinical study financed by
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ARTYKUt 3

Interleukin-6 as a Predictive Factor of Pathological Response to FLOT Regimen Sys-
temic Treatment in Locally Advanced Gastroesophageal Junction or Gastric Cancer Pa-

tients

Interleukina-6 jako czynnik predykcyjny odpowiedzi patologicznej na leczenie syste-
mowe wedtug schematu FLOT u pacjentdow z miejscowo zaawansowanym rakiem po-

fqczenia przetykowo-Zzotgdkowego lub Zotgdka

Praca miata charakter eksploratywny. Celem tego prospektywnego, nierando-
mizowanego, jednoosrodkowego badania byta ocena przydatnosci surowiczych mar-
keréw nowotworowych, wyktadnikdw nasilenia stanu zapalnego oraz krgzacych ko-
morek nowotworowych jako markeréw wczesnej odpowiedzi na neoadjuwantowe le-
czenie systemowe wedtug schematu FLOT.

Gtéwnymi kryteriami kwalifikacyjnymi byty: pisemna swiadoma zgoda na udziat
w badaniu, potwierdzenie histopatologicznie gruczolakoraka zotgdka lub potaczenia
przetykowo-zotgdkowego w stadium klinicznym cT2-T4 oraz jakiekolwiek cN lub jakie-
kolwiek cT oraz cN+, stan sprawnosci ECOG (Eastern Cooperative Oncology Group) <2,
prawidtowa czynno$é watroby, nerek i szpiku kostnego, wiek 218 lat. Gtéwnymi kry-
teriami wykluczenia byty: obecnos$¢ odlegtych przerzutéw, inne pierwotne nowotwory
ztodliwe w wywiadzie, wczesniejsza chemioterapia lub radioterapia, aktywna badz
udokumentowana wczesniejsza choroba autoimmunologiczna lub zapalna, obecnie
lub w wywiadzie stosowanie lekow immunosupresyjnych lub kortykosteroidéw
w dawce przekraczajgcej 10 mg/dobe prednizonu lub jego réwnowaznika, alergia na
jodowy srodek kontrastowy, choroby wspétistniejgce (choroba wierncowa, zaburzenia
rytmu, udar mdézgu) uniemozliwiajgce podanie chemioterapii zgodnie z protokotem,
cigza, karmienie piersig. W sumie 71 pacjentow i 15 zdrowych ochotnikdéw podpisato

Swiadoma zgode. Na poczatku badania i przed kazdym cyklem oceniono morfologie
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krwi z rozmazem, badania biochemiczne, antygen rakowo-embrionalny (CEA), anty-
gen raka 125 (CA125), antygen raka 19.9 (CA19.9), d-dimer, fibrynogen (F), stosunek
liczby limfocytéw do monocytéw LMR (lymphocyte to monocyte ratio), neutrofili do
limfocytéw NLR (neutrophil to lymphocyte ratio), ptytek krwi do limfocytow PLR (pla-
telet to lymphocyte ratio). Krgzgce komorki nowotworowe (CTCs) oraz interleukine-1f
(IL-1B), interleukine-6 (IL-6), interleukine-8 (IL-8), interleukine-10 (IL-10) mierzono
w grupie pilotazowej sktadajgcej sie z 40 pacjentdw na poczatku badania oraz przed
cyklem drugim (C2) i cyklem trzecim (C3) chemioterapii.

Sposrod wszystkich mierzonych parametréw statystycznie istotne byto jedynie
stezenie IL-6 w surowicy krwi. Poziom IL-6 przed C2 chemioterapii byt istotnie nizszy
w grupie catkowitej odpowiedzi patologicznej (pCR) w poréwnaniu do grupy bez pCR
(3,71 pg/ml vs. 7,63 pg/ml, p=0,004). U wszystkich pacjentow ze stezeniem IL-6 poni-
zej 5,0 pg/ml w C2 w pooperacyjnym materiale histopatologicznym wykryto regresje
guza TRG1a/1b wedtug klasyfikacji Beckera i ypNO. Poziom IL-6 przed C1 chemiotera-
pii byt istotnie wyzszy w ypN+ vs. ypNO (7,69 pg/ml vs. 2,89 pg/ml, p=0,022). Opty-
malny prég rozpoznania ypNO w C1 wynidst 5,0 pg/ml (AUC=0,751, 95 % CI: 0,568—
0,934, p=0,017) oraz dla pCR w C2 wynidst 5.0 pg/mL (AUC=0,826, 95 % CI: 0,698—
0,954, p=0,001).

Badanie wykazato, ze podwyzszony poziom IL-6 przed leczeniem i cyklem dru-
gim moze by¢ predyktorem patologicznej odpowiedzi na chemioterapie przedopera-
cyjna.

Coraz wiecej danych sugeruje, ze IL-6 odgrywa kluczowg role w modulacji funk-
cji i aktywnosci komdrek odpornosciowych zwigzanych z nowotworem [27]. IL-6 jest
biatkiem wydzielniczym specyficznym dla fibroblastéow rekrutowanych przez nowo-
twor (CAFs — cancer associated fibroblasts). Przyczynia sie do dynamicznej interakcji
miedzy komérkami nowotworowymi a mikrosrodowiskiem guza, ktéra jest niezbedna
do wzrostu nowotworu, inwazji i powstawania przerzutéw. Przejscie nabtonkowo-me-
zenchymalne (EMT — epithelial mesenchymal transition) komérek raka zotadka jest

indukowane przez IL-6 wydzielang przez CAFs. IL-6 wydzielana przez CAFs powoduje

-39 -



Czynniki prognostyczne i predykcyjne w leczeniu chorych z miejscowo zaawansowanym rakiem zotadka i potaczenia przetykowo-zotadkowego

hiperaktywacje szlaku IL-6/JAK/STAT3 (JAK — kinazy janusowe [Janus-activated ki-
nase], STAT - biatka bedgace przetwornikami sygnatu i aktywatorami transkrypcji [si-
gnal transducer and activator of transcription proteins]), ktéra powigzana jest ze ztym
rokowaniem klinicznym [28-30]. Interakcja CAFs z komdrkami nowotworowymi moze
indukowac bardziej agresywny fenotyp komorek nowotworowych i przyczyniaé sie do
indukowania opornosci linii komérkowych raka zotagdka na 5-fluorouracyl poprzez ha-
mowanie apoptozy [31]. Jest to niezwykle wazne z punktu widzenia klinicznego, po-
niewaz 5-fluorouracyl jest gtéwnym cytostatykiem, szeroko stosowanym zaréwno
w leczeniu okotooperacyjnym, jak i paliatywnym raka zotgdka oraz potgczenia przety-
kowo-zotgdkowego|[6-8].

Jezeli wyniki badania zostang potwierdzone na wiekszej grupie pacjentow,
oznaczenie poziomu IL-6 w surowicy przed rozpoczeciem leczenia i przed podaniem
cyklu drugiego chemioterapii neoadjuwantowej umozliwi szybka identyfikacje cho-
rych ypN+ i non-pCR o ztym rokowaniu. Po uwzglednieniu wptywu IL-6 na indukowa-
nie opornosci na chemioterapie, moze stworzy¢ to podstawe do badania skutecznosci
taczenia chemioterapii okotooperacyjnej z hamowaniem receptora interleukiny-6
(IL-6R). Obecnie trwa juz badanie kliniczne EMPOWER (NCT04333706) dotyczgce po-
taczenia inhibitora IL-6R (sarilumabu) z kapecytabing u chorych na potréjnie ujem-

nego raka piersi w I-lll stopniu zaawansowania z chorobg resztkowga wysokiego ryzyka.
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Simple Summary: The mesponse rate after necadjuvant chemotherapy (WAC) remains limited.
Moteover, there are currently no biomarkers enabling an individual prediction of therapeutic efficacy
The aim of this study was the identification of serum bicmarkers of eatly response to NAC The
elevated level of IL-6 prior to treatment and cyce 2 of the FLOT regimen might be a predictor of
pathological response to NAC in locally advanced gastric cancer (GC) or gastroesophageal junction
(GET) cancer. The tesilts were obtained from a small group of patients and curtently cannotbe used
in everyday clinical practice. Confirmation of the results in a larger group of patients seems to be
essential from a clinical point of view, bearing in mind that [L-6 plays a significant role in gastric cancer
biology, particularly in metastasis formation and in the mechanism of chemotherapeutic resistance.

Abstract: Background: Perioperative treatment is a gold standard in locally advanced gastric cancer or
GEJ cancer in the Western population. Unfortunately, the response rate after neocadjuvant chemother
apy (NAC) remains limited. Moreover, there ate currently no biomarkers enabling an individual
prediction of therapeutic efficacy. The aim of this study was the identification of serum biomarkers of
eatly response to MNAC, Methods: We conducted this prospective study in the MSCMNEIO in Warsaw,
Poland. A total of 71 patients and 15 healthy volunteers gave informed consent. Complete blood
cotint, cardnoembryonic antigen (CEA), carcdnoma antigen 125 (CA125), cardinoma antigen 19.9
(CA15.9), and fibrinogen (F) were meastred at baseline and before every cycle. Circulating tumour
cells (CTCs) and interleukire 15 (IL-1f), interleukin-6 (IL-6), interleukin-§ (IL-8), and interleukin-10
(IL-10) were measured in a pilot group of 40 patients at baseline and before cyde two (C2) and
cy'cle three (C3). Results: Of all the measured parameters, only the IL-6 serum level was statistically
significant. The IL-6 level before C2 of chemotherapy was significantly decreased in the complete
pathological response (pCR) vs. the non-pCR grotip (3.71 pg/ mL vs. 7.63 pg/mL, p = 0.004). In all
patients with an IL-6 level below 5.0 pg,/mL in C2, tumour regression TRG1a,/1b according to the
Becker classification and ypM( were detected in postoperative histopathological specimens. The
IL-6 level before C1 of chemotherapy was significantly elevated in ypMN+ ve. ypN0 7.69 pg/mL vs

Camcers 2024, 16,757, httpe: / fdod.orgy 10.3390/ cancers 16040757

https / /fwww.md picom/ journal /cancers
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289 pg/mL, p= 0.022). Conclusions: The trial showed that an elevated kevel of [L-6 prior to treatment
and C2 might be a predictor of pathological response to WAC.

Keywords: gastric cancer; gastroesophageal junction cancer; IL-6; FLOT regimen; predictive biomarker

1. Introduction

Gastric cancer is a major problem influencing life expectancy due to its aggressive
nature [1]. It is associated with a poor prognosis dependent on the tumour stage at
presentation [2]. According to GLOBOCAIN 2020, gastric cancer is the fifth most common
cancer and the fourth leading cause of mortality worldwide [3]. The outcome of GC and GE]
adenocarcinoma following curative resection alone is predominantly dismal, which points
to the necessity of the application of perioperative chemaotherapy [4,5]. This approach in
Western patients with locally advanced primary resectable GC and GEJ cancer has been a
gold standard since both the MAGIC trial and the French FNCLCC/FFCD 97033 study [4,5].
The most effective type of chemotherapy, as reported by Al-Batran 5. et al. in The Lancet in
2019, is the FLOT regimen, which induces more tumour responses than other regimens and
improves the margin-free resection rate. FLOT is superior to ECF/ECX with respect to the
complete pathological mesponse (15% vs 6%) and median overall survival (50 months vs.
35 months) [5]. As approximately 10-15% of patients fail to respond to this treatment, it is
vital to conduct studies on the application of biomarkers in GC and GE] cancer [6]. There
are currently no biomarkers enabling the prediction of therapeutic efficacy and real-time
tumour dynamics or the identification of patients at an increased risk of a poor pathological
response. In non-responding patients to necadjuvant chemotherapy, such markers could
allow clinicians to apply a more individualised approach, e.g., avoiding exposition to the
potential toxicity of unnecessary chemotherapy, thus improving the quality of life and
making it possible to perform earlier surgery as well as reduce the cost of treatment.

Scientific research over the last decade has explained the fundamental molecular
mechanisms and provided conclusive evidence that inflammation is now established as a
hallmark of cancer. The tumour microenvironment, which includes inflammatory cells or
inflammatory mediators such as cytokines, chemokines, grow th factors, prostaglandins,
and stromal activation, plays a decisive role at various stages of tumour development,
including initiation, malignant transformation, promotion, and invasion, as well as metas-
tasis formation [7—9]. Pro-inflammatory cytokines (IL-1, IL-6, IL-8, TNF-u) are responsible
for metastasis promotion and cachexia, while anti-inflammatory immunosuppressive cy-
tokines such as in IL-10 amr reported to be a marker of a higher stage of the disease [10,11].
Interleukin-6 {IL-6} and interleukin-8 (IL-8) are important pro-angiogenic factors in gas-
tric cancer through the induction of vascular endothelial growth factor (VEGF) [12,13].
Both IL-1 and IL-6 are involved in the grow th of neoplastic cells in gastric cancer and the
metastasis formation [14,15]. In addition to pro-inflammatory cytokines, activation of the
coagulation and angiogenesis systems is believed to be associated with the development
of cancer [16] Activated platelets are the source of VEGE which is responsible for the
promotion of necangiogenesis. Lymphocytes participate in both humoral and cellular
anti-humour immune response [17].

In numerous studies on patients with various types of cancer, the lymphocy te-to-
monocyte ratio (LME), neutrophil-to-lymphocy te ratio (NLR), and platelet-to-lymphocyte
ratio (PLR) were assessed as prognostic markers for overall survival (O5), disease-free
survival (DFS), and progression-free survival (PFS) [17-19]. The study by Lian L. et al.
conducted on patients with primary operable gastric cancer showed that preoperative low
levels of PLR and NLR were correlated with better clinicopathological features, including a
lower depth of tumour invasion, fewer lymph node metastases, and an early-stage cancer
based on the TNM dassification according to the AJCC [20].
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Additionally, low levels of leukocytes and lymphocytes prior to systemic adjuvant
therapy were a predictor of poor cutcome in response to this treatment [21]. Fatients with
primary metastatic gastric cancer undergoing palliative systemic treatment who had a
low NLR level before treatment had a statistically significantly better disease control rate
(DCR), longer progression-free survival {PF5), and longer overall survival compared to
patients with an initially high NLE level [21,22]. Arigami T. et al. developed a new scoring
system (F-NLE) based on fibrinogen concentration (F) and the NLR ratio as a predictive
and prognostic factor to chemotherapy or chemoradiotherapy in patients with advanced
gastric cancer. Higher F-NLE values were significantly more frequent in the subgroup of
patients with disease progression during treatment [23].

In 1869, during the autopsy of a patient with metastatic cancer, Thomas Ashworth first
observed that cells similar to those of the primary fumour were present in peripheral blood.
These cells are circulating fumour cells (CTCs): rare cancer cells released from the umour
into the bloodstream, which are thought to play a key role in cancer metastasis. Many
studies have shown the identification of CTCs in patients with various types of cancer and
their usefulness as a marker of response to systemic treatment [24].

In view of the above considerations, we selected the parameters as potential predictive
factors of necadjuvant chemotherapy in patients with locally advanced GC and GEJ cancer.

2. Materials and Methods

We conducted this prospective study in the Maria Sklodowska-Curie MNational Re-
search Institute of Oncology in Warsaw, Poland, in order to identify serum biomarkers of
early response to NAC from collected biomaterial The trial was performed in accordance
with the principles of the Declaration of Helsinki, and the protocol was approved by the
Local Bioethics Committee at the Maria Sklodowska-Curie National Research Institute of
Oncology (MSCNRIO) in Warsaw (approval number 51,/2016,/ 2017). A total of 71 patients
and 15 healthy volunteers gave their informed consent.

2.1. Inclusion and Exclusion Criteria

The main eligibility criteria included the following: written informed consent for
participation in the trial, patients with histopathologically confirmed GC or GEJ adenc-
carcinoma of a clinical stage cT2-T4/cN-any or cl-any/ cN+, ECOG (Eastern Cooperative
Oncology Group) performance status < 2, adequate liver, kidney, and hematologic function,
and age > 18 years old. The main exclusion criteria were the following: evidence of distant
metastasis, history of other primary malignancies, prior chemotherapy or radiotherapy,
active or documented prior autoimmune or inflammatory disorder, current or prior use of
immunosuppressive medication or corticosteroids exceeding 10 mg/ day of prednisone or
its equivalent, allergy to iodine contrast agent, concomitant disease (coronary heart disease,
arrhythmia, stroke) preventing administration of chemotherapy according to protocol,
pregnancy, and breastfeeding,

2.2, Patient Treatment and Procedure

Clinical stage at baseline was evaluated with cesophagogastroduodenoscopy (OGD),
computed tomography (CT), or magnetic resonance imaging (MRI) scan of the chest,
abdomen, and pelvis and physical examination. Diagnostic laparoscopy was not performed
in any patient as the Polish standards of care state that it is recommended but not mandatory.
We administered treatment according to the original protocol without modification. FLOT
administration consisted of four preoperative and four postoperative cycles (during each 2-
week cycle, we administered docetaxel 50 mg/ m® on day 1, oxaliplakin 85 mg/ m® on day 1,
leucovorin 200 mg,/m® on day 1, and 5-FU 2600 mg/m? as 24 h infusion on day 1). Patients
were assessed according to their medical history, physical examination, weight, ECOG
performance status, complete blood count, CEA, CA125, CA19.9, and fibrinogen at baseline
and before the start of every cycle. CTCs and IL- 1, IL-6, IL-8, and IL-10 were measured in
a pilot group of 40 patients at baseline and before the start of C2 and C3. We graded adverse
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events according to CTCAE 5.0 (Common Terminology Criteria for Adverse Events v5.0,
27 November 2017) before each cycle, and we used granulocyte colony-stimulating factor
(G-C5F) for primary prophylaxis of febrike neutropenia. Chemotherapy was continued
according to protocol unless writken informed consent was withdrawn, unacceptable
toxicity occurred, or progression of the disease was observed. In order to confirm the
absence of progression of disease or occurrence of metastases, a CT or MRI scan of the chest,
abdomen, and pelvis was performed between 2 and 4 weeks following the completion of the
last oy cle of preoperative chemotherapy. Tumour response was determined according to the
Response Evaluation Criteria in Solid Tumours 1.1 (RECIST v1.1). Surgery was scheduled
for 46 weeks following the completion of the last cycle of chemotherapy. Pathological
tumour regression (TRG) of the primary fumour to MAC was evaluated according to the
Becker classification, which classifies pathological response as follows: TGR1a, no residual
tumour, tumour bed; TGE1b, <10% residual tumour,/ tumour bed; TGE2, 10-50% residual
tumour,/ tumour bed; and TGR3, =506 residual tumour,/ tumour bed.

2.3, Biochemical Analysis

Venous blood eollection VACUETTE® was performed using the VACUETTE® system
{Greiner, Kremsmiinster, Austria). The Sysmex XIN-550 haematology analyser (Sysmex,
Kobe, Japan) was used for the analysis of differential white blood cell count following
the manufacturer’s protocol. The lymphocy te-to-monocyte ratio (LMR) was calculated
by dividing an absolute count of lymphocytes {IOQIL} by an abschute count of monocytes
(10°/L). The platelet-to-lymphocyte ratio (PLR) was calculated by dividing an absolute
count of platelets {10° /L) by an absolute count of lymphocytes (10° /L), and derived NLR
(dNLR) was calculated by dividing an absolute count of neutrophils {10°/L) by an absolute
leukocyte number (10°/L) minus absolute neutrophil number (10° /L) (neutrophil absolute
number/ (leucocyte absolute number—neutrophil absolute number)). The neutrophil-
to-lymphocyte ratio (NLR) was calculated by dividing an absolute count of neutrophils
(107 /L) by an absolute count of lymphocytes {10°/L). Plasma fibrinogen (F) was de termined
from blood plasma collected on sodium edetate (EDTA) using the Clauss method with
Fibrinogen-C XL reagent in the ACL TOP 500 (Werfen, Barcelona, Spain) coagulation anal-
yser according to the manufacturer’s recommendations. FNLE score was based on plasma
fibrinogen (F) and NLR. Fatients with hyperfibrinogenaemia (>400 mg/dL} and high NLE
{>3.0) received 2 points. Patients with only one of the above-mentioned abnormalities
in biochemical parameters received 1 point, while those with a fibrinogen concentration
<400 mg,/dL and low NLR (<3.0) received 0 points. We established cut-off values for NLR
and plasma fibrinogen concentration based on previously published data [22,23,25,26].
The tumour marker levels (CEA, CA125, CA19.9) were determined with electrochemilu-
minescence with Roche kits in the Cobas E601 system (Roche, Basel, Switzerland). The
cut-off points for the markers were set according to the manufacturer’s recommendations.
The serum concentrations of IL-1@, IL-6, IL-8, and IL-10 were determined by using an
enzyme-linked immunosorbent assay (ELISA) with R&D Sy stems (Minneapolis, MIN, USA)
according to manufacturer’s recommendations.

24, Molecular Detection of Circulating Tumour Cells (CTCs)

Molecular detection of CTCs was performed by assessing the mENA expression of
tumour-associated markers (CEA, CK19, survivin). The VACUETTE® system was used for
venous blood collection. A 2.5 mL sample of peripheral venous blood from all of the patients
and healthy volunteers was collected into PAXgene Blood RNA tubes (Qiagen, Hilden,
Germany). Micro-centrifuge was used for purification and isclation of peripheral blood
mononuclear cells (PBMCs). The ENA isolation was performed using the PAXgene Blood
RNA Kit (Qiagen, Hilden, Germany) according to the manufacturer’s instructions and
the QlAcube automatic nuckic acid isolation apparatus ((Qiagen, Hilden, Germany ). The
amount of RNA was measured using a Quantus Fluorometer (Promega, Madison, WI, USA).
The measurement was performed by using a fluorescent RN A-specific dye—CuantiFluor
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ENA System (Promega, Madison, W1, USA). The amount of RNA was expressed in ng/ uL.
A spectrophotometric test was performed in order to check the purity of the isolated EMNA,
with absorbance measured at 260 and 280 nm. The NanoDrop ND2000 device was used for
the measurement (Thermo Fisher Scientific, Waltham, MaA, USA). Then, on the basis of the
ratio of A260 and A 280, the instrument determined the degree of RNA purity. RNA was
considered sufficiently purified material for further analysis if this ratio was approximately
2. Reverse transcription reactions were performed with the SuperScript IV VILO kit Master
Mix with ezDNase enzyme (Thermo Fisher Scientific, Waltham, MA, USA). Measurement
of the expression of reference genes (TBP, HPRT, SDHA, YWHAZ, HPRT, GAPDH, ZNF410)
and marker genes (CK19, CEA, survivin) was performed using the real-time polymerase
chain reaction method (reaktime PCR, gPCR); it is presented in Appendix A (Table A1)
Quantitative PCR reaction was performed using the ABI PRISM 7500 Applied Biosystems
7500 Fast Real-Time PCR System instrument {Applied Biosystems, Carlsbad, CA, USA).
The reaction mixture consisted of TagMan® Gene Expression Master Mix 38 {Thermo Fisher
Scientific, Waltham, MA, USA), TaqMan® probes specific for selected genes (Thermo Fisher
Scientific, Waltham, MA, USA), and cDNA matrix. Based on the qualitative assessment,
three reference genes were selected and served as internal controls for further studies.
The three selected genes were as follows: TBP, HPRT, and ZNF10. These genes were
characterised by the highest stability of all the tested genes and showed constant expression
in both patients and healthy volunteers. Where possible, quantitative analysis of the
expression of CK19 and CEA marker genes and survivin was performed. The expression
value was calculated according to the comparative method. The value of the relative
expression levels allowed us to estimate the changes in the expression of selected marker
genes in patients with gastric cancer as compared to healthy volunteers.

2.5, Statistical Analysis

Statistical analysis was performed in R software (version 4.1.2). Age was described
with median and range; the level of IL-6 was described with mean and standard deviation or
median and interquartile range, depending on distribution normality. Categorical variables
were presented as the absolube frequency and proportion of the group. Distribution
normality was verified with the Shapiro-Wilk test, accompanied by skewness and kurtosis.
Variance homogeneity was assessed with Levene's test. Comparisons between prognosis
groups were performed with +Student test, Mann-Whitney U test, one-way ANCVA
analysis, and Kruskal-Wallis test, as appropriate. Post hoc multiple comparison was
conducted with the Dunn test with Bonferroni adjustment. Receiver operating characteristic
(ROC) analy sis was conducted in order to identify parameters with high potential to predict
prognosis group. Optimal thresholds were calculated with Youden index.

3. Results

Between January 2018 and November 2019, a total of 71 patients gave their informed
consent and started treatment. However, the final data analysis was conducted on 61
patients at the age of 30-77 (median 63 years; 52.5% male and 47.5% female). Two patients
did not meet the inclusion criteria as they were not primary resectable, and we lost eight
patients during preoperative treatment. The full preoperative treatment of four cycles of
the FLOT regimen was administered to 93.4% (57) of the patients. CTCs and ILs were
measured in a pilot group of 40 patients. The baseline characteristics of the patients, body
mass index (BMI), and surgical and pathology results of the treatment are presented in
Appendix A (Tables A2-Ad).

We did not find any statistical significance of CEA, CA19.9, CA125, I1-16, IL-8, IL-10,
LMR, NLR, dNLR, FLR, or CTCs in the complete pathologic response (pCR) vs. non-pCR
group and ypMNO vs. ypN+ group, so we decided not to perform statistical analysis for the
TRG-Becker subgroup. The data ame presented in Appendix A (Tables A5 and Asg).

As NLER was not statistically significant in this subgroup, we did not take FNLE un-
der consideration in further analysis. Due to the fact that only eight patients had positive
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CTC-CEA, which was below ten cases, CTCs measured by the expression level for CEA
were not taken into account in the statistical calculations.
Only the IL-6 serum level was found to be a potential biomarker of the pathological

response to NAC. The IL-6 serum level before C2 of chemotherapy was significantly
elevated in the non-pCR vs the complete pathological response (pCR) group (7.63 pg/mL
ve. 3.71 pg/mL, p = 0.004], see Figure 1.

20-

TEth

Median

IL-B {pg/mL}, €2

25th

—

Statisticaly significant diffierence (o = 0.004)

péF{ rcln-lpCi
Figure 1. IL-6 in C2 in prognosis pCR and nonepCR group.

The receiver operating characteristic (ROC) curve showed the predictive power of
IL-6. The optimal threshold for diagnosing pCE was 5.0 pg/mL (AUC = 0.826, 95% CL
0.698-0.954, p = 0.001}), see Table 1 and Figure 2.

Table 1. Optimal thresholds for diagnosing pCE vs. non-pCR group L

Optimal AUC . P
Threshold (95% CT) Sensitivity Specificity Accuracy PPV NPV P
Meastirernent C2
IL-6 0.826
5.00 0.89 0.77 0.79 0.53 0.96 0.001
[pg/mL] (0.698-0.954)

1 pCR growp: n = 12; non-pCR group: n = 28,

In all patients with an IL-6 serum level below 5.0 pg/mL in C2, tumour regression
TRGla/ 1b according to the Becker classification was detected in postoperative histopatho-
logical specimens. Due to the small sample size, the pCR group was defined as TGR-1a/ 1b
and ypMN0. A similar relationship was found in the ypN0 v, the ypN+ group. The IL-6
serum level before C1 of chemotherapy was significantly elevated in ypMN+ vs. ypNO
(7.69 pg/mLvs. 289 pg/mL, p=0.022). The ROC curve showed the predictive power of
IL-6. The optimal threshold for diagnosing ypMNO was 5.0 pg/mL (AUC = 0.751, 95% CL:
0.568-0.934, p = 0.017}), see Table 2 and Figure 3.
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Figure 2. ROC curve for IL-6 (C2) as a diagnostic test between pCR and non-pCR. group.
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Figure 3. ROC curve for IL-6 (C1) as a diagnostic test between y pIN+ and ypMN0 grougp.
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Table 2. Optimal thresholds for diagnosing ypN+ vs. ypM0 group %
Optimal AUC . o
Threshold (95% CT) Sensitivity Specificity Accuracy PPV MNPV P
Measurement C2
IL-6 0751
5.65 0.73 0.76 0.75 062 084 L7
[pg/mL] (0.566-0.934)
Measurement: delta C3 vs. Cl
IL-6 0.764
[pg/mL] Log {0.569-0,959) 0.82 0.76 0.78 064 0&9 Lols

2 ypN+ group: n = 12; ypND group: n = 28,

A significant difference in the IL-6 serum level before C2 of chemotherapy was recog-
nised comparing the TGR1, TGRZ, and TGR3 groups (3.76 pg/mL vs. 7.07 pg/mL vs.
9.43 pg/mL, respectively, p = 0.016), see Figure 4.

40 -

Statistically sianificant diference (o = 0.016)

TEth
Median
25th
10 -
i

i i
TRG1 TRGZ TRG3

[
=

IL-B ipg/mL), C2
Y

Figure 4, IL-6 i C2 within prognosis grotps: TRG1, TRG2, and TRG3.

Pairwise comparisons indicated TGR1 and TGE3 as the groups with a significant

difference in the IL-6 serum level. The ROC analysis was performed to verify the predictive
power of IL-6 for diagnosing TGR groups against each of the two other groups. Good
diagnostic quality was identified when IL-6 was used to differentiate TGR1 from TGR2 and
TGR1 from TGE3. The optimal threshold for diagnosing TGR1 vs. TGR2Z was 5.16 pg/mL
(AUC = 0.856, 95% CL: 0.674-1.000, p = 0.005). The optimal threshold for diagnosing TGR1
vs. TGR3was 6.93 pg/mL (AUC = 0.796, 95% CL 0.596-0.997, p = 0.004), see Table 3 and
Figure 5.
The ROC analysis did not show a significant cutcome of using IL-6 as a prognosis
parameter for the TGR2 vs. TGR3 groups (p > 0.05), which means that IL-6 had good ability
to predict that patients belonged to the TGR1 group, while its ability to distinguish the
TGE2 group from the TGR3 group was not proved.
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Table 3. Parameters diagnosing groups: TRG1 vs. TRG2 and TRG1 vs TRG3 3.

Optimal AUC

Threshold (95% CT) Sensitivity Specificity  Accuracy PPV MNPV P

Measurement: TRG1 ve. TRG2

L6 0.856
5.16 (0.674- 0.80 (.89 0.84 0.89 0.50 0.005
[pg/mL] 1.000)
Measurement: TRG1 ve. TRG3
L& 0796
[pg/mL] 6.93 (0,596 0.90 0.69 0.78 0.69 0.590 0.004
0.997)
F TRG1 group: 1 = 13; TRG2 group: n= 12; TRG3 group: n = 15.
TRG1vs TRG2|IL&6| C2 TRG1ws TRG3 | L-&| C2
e 2
6831 (B2 0500}
o ) =
o £ 950 (0,680, 0.800) Il
o =
- 2 - 2
= =
? -
ﬁ - 3 [a = _|
(=1 (=]
o i
(=] o
— ROC cuve (ALIC =0.856) = ROC curve (ALIC =0.796)
24 Random classifier (AUGC =0 500) = - Random classifier (AUC =0.500)
T T T T T T T T T T T T
0o 02 04 L] 0B 10 oo 02 04 08 08 10
1- Spacificity 1 - Specibeity

(a) (b)

Figure 5. ROC curve for IL-6 (C2) as a diagnostic test between (a) TRG1 and TRG2 groups and
between (b) TRG1 and TRG3 groups.
4. Discussion

Gastric cancer treatment no longer involves surgery alone but over the past decade
has become a multimodality treatment. Most notably, the MAGIC trial and the French
FNCLCC/FFCD 97033 trial demonstrated a significant survival benefit of perioperative
treatment, which is currently a gold standard in the Western population [4-5]. The response
to necadjuvant chemotherapy constitutes a substantial prognostic factor for disease-free
survival and overall survival [27-29]. As was demonstrated by the University of Texas
MDD Anderson Cancer Center, the ypStage provides reasonable survival prediction based
on TNM grouping, whereas the clinical stage is not useful [30]. In patients with tumour
downstaging, disease-free survival and overall survival are longer than in patients without
response to preoperative chemotherapy, and the best outcome is observed in patients with
pathological complete tumour regression [27-29]. Unfortunately, the response rate after
NAC remains limited [4-6]. Moreover, there are currently no biomarkers enabling an
individual prediction of therapeutic efficacy and real-time tumour dynamics or identifying
patients at increased risk of a poor pathological response. In patients non-responsive to
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neoadjuvant chemotherapy, such markers could make it possible to determine the optimal
balance between the risks and benefits of avoiding NAC in patients with locally advanced
GC or GEJ cancer.

We know from previous analyses that both preoperative and postoperative serum
levels of CEA, CA19.9, and CA125 are good prognostic factors in the surgical treatment
of non-metastatic gastric cancer [31-33]. We did not demonstrate the usefulness of these
markers as predictive biomarkers of early response to neoadjuvant treatment, probably due
to the fact that more time is required to observe changes in the serum levels of these markers.

It was not possible to achieve statistical significance for LME, NLE, dNLE, PLE, and
CTCs as biomarkers, which are usually associated with the prognosis and response to
treatment in advanced disease [2(~22,34-36). The cases included in this study were also
less advanced: only 8% of the patients were cT4, and 26% of the patients were clinical stage
M-A-C (TMM according to the AJCC—the 8th edition). This may also be the reasonwhy
we did not observe the usefulness of IL-10, which is mainly associated with a higher stage
of the disease [11,37].

IL1P and IL-8 are important pro-angiogenic factors which participate in the growth of
cancer cells, play a role in metastasis promotion, and have a pleiotropiceffect on immune
cells [12,14,38,39]. However, a better understanding of these mechanisms is needed in order
to attempt to use them as markers of treatment response.

With regard to circulating cancer cells, we should bear in mind that they rarely occur
in peripheral blood and that there are technical limitations of various assay methods.
Currently, there is no well-established method available for determining CTCs in gastric
cancer [40,41]. Based on previous data, we chose tumour-related mRNA (CEA, CKI19,
surpitin) for the detection of circulating fumour cells in gastric cancer patients with the use
of a everse-transcriptase polymerase chain reaction (reaktime PCR) method [42-44].

In our prospective, single-institution trial, we showed that out of all the measured
parameters, only the elevated level of IL-6 prior to the start of freatment and C2 might be a
predictor of pathological response to necadjuvant chemotherapy. A significant difference in
the IL-6 serum level before C2 of chemotherapy was recognised comparing the TGR1, TGR2,
and TGR3 groups (3.76 pg/mL vs. 707 pg/mL vs. 943 pg/mlL, respectively, p = 0.016). We
had previously presented data suggesting that tumour regression grade after necadjuvant
treatment could be a prognostic factor in patients with locally advanced GC or GEJ cancer
patients undergoing radical treatment. According to the Becker classification, 12% TRGla
(27), 14% TRGIb (31), 31% TRG2 (69), and 38% TRG3 (84) patients were reported, and
the median overall survival (mOS}) was 53.7 (95% CI; 48.0-59.3), 51.9 (95% CI; 45.9-57.9),
42.7 (95% CI; 36.2-49.2), and 28.3 (95% CI; 37.7-44.7), respectively (p < 0.001) [45]. This
indicates a similarity with the results of other researchers {e.g., Athauda A. et al., Davarzani
N. et al.) [29,48], although more investigation of this issue seems to be required.

Patients who did not experience pathological complete response (pCR) had statistically
significantly higher serum levels in C2 than non-pCR patients. Similarly, node-positive
(ypIN+) patients had statistically significantly higher serum levels before the start of treat-
ment than node-negative {(ypINO) patients. Multivariate analysis by Smyth E. et al. demon-
strated that the presence of lymph node metastases was the only factor independently
predictive of overall survival in patients after NAC [27]. The latest data presented by
Athauda A. et al confirmed that lymph node status in the resection specimen is the single
most important determiner of survival [29].

Our prospective pilot study is the first analysis of the utility of IL-6 as a predictive
biomarker of early response to MAC.

IL-6 is a key immunomedulatory cytokine, which is involved in the orchestration of
the innate and acquired immune system and plays an important role in the regulation of
various homeostatic to pathological processes such as immune disease and cancers [47].
Studies by Kai H. et al. and Ito R. et al. show that [L-6 is involved in the growth of
gastric cancer cells and the formation of metastases [14,15]. IL-6 is an important pro-
angiogenic factor in gastric cancer through the induction of the VEGF [13]. A significant
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correlation was observed between the serum concentration of IL-6 and the tumour stage,
depth of umour invasion, lymphatic invasion, and venous invasion, as well as lymph node
metastasis [37,48). Increasing data suggest that IL-6 plays a crucial role in the modulation of
the function and activity of tumour-associated immune cells [49]. IL-6 is a cancer-associated
fibroblast (CAF)-specific secretory protein and a contributor to the dynamic crosstalk
between tumour cells and the microenvironment, which is essential for tumour growth,
invasion, and metastases. The epithelial-mesenchymal transition {EMT) of gastric cancer
cells is induced by CAF-secreted [L-6. CAF-secreted IL-6 activates the Janus kinase (JAK)
1 signal transducer and activator of transcription 3 signal transduction (STAT) pathway
in GC cell lines. The aberrantly hyperactivated IL-6/JAK/STAT3 pathway is generally
associated with a poor clinical prognosis [50-52]. In vitro and in vivo studies showed
that CAF-secreted IL-6 is a very important contributor of chemoresistance in GC. The
interaction of CAFs with tumour cells may induce a more aggressive phenotype of cancer
cells and confer 5-fluorouracyl resistance to gastric cancer cell lines through the inhibition
of apoptosis [53]. This is extremely important as 5-fluorouracyl is the main cy tostatic agent
widely used in both perioperative and palliative treatment [4-6].

IL-6, apart from its role in tumourigenesis, has also been implicated in causing muscle
wasting and caxechia. Caxechiais a significant clinical problem in gastric cancer patients, as
well as a prognostic factor of the disease [54-55]. We are also in the process of preparing data
on sarcopenia measured with the Hounsfield Unit Average Calculation (HUAC) of the psoas
muscle and the Total Psoas Index (TPI) in CT performed prior to necadjuvant chemotherapy
and surgery. Subsequently, we aim at finding out whether there is a correlation of HUAC
and TFI with inflammatory parameters.

In light of the above data, our study results seem to be of clinical importance. If
the results are confirmed in a larger group of patients, the measurement of IL-6 serum
level prior to start of treatment and prior to the administration of cycle 2 of necadjuvant
chemotherapy will enable the quick identification of ypN+ and non-pCR patients with
a poor prognosis. If the effect of IL-6 on the induction of resistance to chemotherapy is
also taken into consideration, it will be the basis for testing the efficacy of a combination
of perioperative chemotherapy with IL-6 receptor inhibition [5Y]. Currently, there is an
ongoing EMPOWER (NCT04333706) clinical trial of the combination of sarilumab (IL-6R
inhibitor) plus capecitabine in triple-negative breast cancer patients in stage I-III with
high-risk residual disease [50].

5. Conclusions

The above data suggest that [L-6 may be a predictive biomarker of pathologic re-
sponse to neoadjuvant chemotherapy in patients with GC and GEJ cancer. The results
were obtained in a small group of patients and currently cannot be used in everyday
clinical practice. Confirmation of the results in a larger group of patients seems to be
essential from a clinical point of view, bearing in mind that IL-6 plays a significant role
in gastric cancer biclogy, particularly in metastasis formation and in the mechanism of
chemotherapeutic resistance.
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Appendix A

Table Al. Reference genes selected for optimisation Al

Gene MName Protein Function
Transcription initiator—binds to a specific

8P TATA binding protein DNA sequence—the TATA box

HPRT Hypoxanthine-guanine Anenzyme involved in the metabolism of purines, allowing their
phosphoribosyltransferase recovery from degraded DMNA for the re-synthesis of nucleotides

GAPDH Glyceraldehyde 3-phosphate Anenzyme involved in glyoolysis—converts glucose into carbon
dehydrogenase molecules and energy

SDHA Sticcinate dehydrogenase Mitochondrial respiratory chain complex—esponsible for the
complex, subunit A transformation of stccinate into fumarate

YWHAZ I;Im.oux}'g' EE"Ithﬁ . It'l.o Itis a regulator of cell apoptotic pathways—it takes part in

menooxygenase activation metabolism and regulates the cell cycle

protein zeta

HMES Hydroxymethylbilare Anenzyme involved in the production of heme
sy nthase
Zinc fi

ZMF410 nger protein 410 Transeription factor

M CaneCards, UniProt [61,62).

Table A2. Baseline characteristics of the treatment group 42,

Factor Value
Age (years)
Median 63 (30-77)
<60 20 (33%)
6069 30 (49%)
>70 11 (18%)
Sex
Male 32 (52.5%)
Female 29 (47.5%)
ECOG
0 11 (18%)
1 50 (82%)
Location of tumour
GE] 14 (23%)
Stomach 47 [77%)
cT-stage
Tl 1(2%)
v 28 (46%%)
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Table A2, Cont.
Factor Value
cT-stage

T3 27 (M%)

T4 5 (8%)

cM-stage

NO 30 (499%)
N1 11 (18%)
N2 11 (18%)

N3 9 [15%)
N+ 30 (49%)
N 31 (51%)

THNM according to 4 JCC—the Sth edition

114 27 (M%)
i} 18 (30%)

A 5 (8%)

B 7 (11%)

mc 4(7%)

Lauren’s type

Diffuse 17 (28%)
Intestinal 23 (38%)
Mixed 12 (19%)

Mot evaluable acoording to Lauren 9(15%)
Signed ring cell/poorly cohesive 22 (36%)

Grading according to WHO

Gl 12%)
G2 21 (M%)
G3 28 (46%)
Mot evaluable 11 (18%)

A2 (treatment group: n = 61).

Table A3. Body mass index of the treatment group 3.

BMI C1 BMI C4
Median 25.45 2573
{min—max) (16.97-42.46) (16.97—40.79)
BMI< 18.5 3(5.17%) 3(5.17%)
BMI = 18.5 and BMI < 25.0 24 {41.38%) 25 (43.10%,)
BMI = 25.0 and BMI < 30.0 17 (29.31%) 19 (32.76%)
BMI = 30.0 14 {24.145%) 11 (18.57%)

A3 (treatment group: n = 58).

Table Ad. Surgical and pathology results of treatment 44,

Factor Value
Surgery

Tumour curative surgery Rl—margin free 52 (85%)
Tumour surgery R1 1(2%)
Palliative surgery 5(8%)

Mo surgery 3(5%)

Histopathological tumoiir regression according to Becker classification

Complete—TR{G1a 7 (11%)
Subtotal—TRG1b 6 (10%%)
Complete or subtotal—TRG1a/b 13 (21%)
Partial—TRG2 14 (23%)
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Table A4d. Coni.
Factor Value
Histopathological tumour regression according to Becker classification
Minimal or none—TRG3 26 (43%)
Palliative surgery—not evaluated TGR 5 (B%)
Tumour stage (ypT)

Tx 7i11%)
T 11 (18%)

2 915%)
T3 23 (35%)

T4 3{5%)

ypT not available 8 (13%)

Modal status (ypM)

B[4} M (56%)

M1 5{8%)

M2 6 (1096)

N3 5(13%)

ypM not available 5(13%)

Lymphovascular invasion—LVI

Yes 20 (339%)
Mo 32 (32%)

M/A 2 (15%)

Perineural imvasion—PMI

Yes 711%%)
Mo 45 (74%)

IV IS 9(15%)

Al (treatment group: n = 61).

Table A5, Seruim biomarkers in pCR vs non-pCR group A5,

Biomarker pCR A%+ Non-pCR A% pASe
Measurement C1
361 3.3
LMR .48 4.05) 267,470, 0.993
2,43 ASvws 275 AStes ASvens
NLR +1.00 A5+ 4118 A5+ 0.389
0.46 0.41
dNLR {0.34; 0.62) {0.30; 0.51) 0.345
192,05 156.30
PLR (132.38; 250.04) (122.28; 189.66) 0.191
181 2.45
CEA (1.54 3.10) (132 3.80) 0.605
10.78 812
CA19.9 (5.23; 26.44) (3732917 0.699
1415 1170
CALZ (9.52;23.33) (8.50; 16.60) 0342
IL-1p .00 0.00 061s
fpg/mL] (0.00; 0.00) (0.00; 0.00) '
IL-10 471 3.93 0162
[pg/mL] (403 8.03) (177;5.19) :
IL-8 19.12 20,43 083
[pg/mL] (17.63; 29.51) (13.30; 34.00) )
0.41 0.43
CTC-survivin (0.28; 2.20) (0.24; 1.85) 0.928
L5 11
CTC-CK19 (088 2.54) (032:3.43) 0.839
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Table AS. Cant.
Biomarker pCR A5+ Non-pCR A5 pASe
MMeasurement C2
215 260
LMR 0.072
(170 35‘593 2 1%‘3;151
4.49 et 4.08 e A5 ek
NLR +1.63 At 42,05 A5+ 0.524
0.24 0.7
dNLR (0.18; 0.26) {0.18; 0.37) 0394
85,92 87,82
FLR 60.91; 100.50) {69.82;111.00) 0.548
188 267
CEA (154 3.22) (L86; 413) 0177
970 7.81
CA19.9 {6.08; 23.95) (478; 32.36) 0521
1390 1380
Cal2s {12.00; 22.90) (10.58; 18.17) 0.454
LR 0,00 0.00 06590
fps/mL] (0.00; 0.00) (0.00; 0.00) '
IL-10 7,83 ASvws 6,53 S 0,455 ASweee
[pg/mL] +4.51 ASew 4453 A5 :
I8 19.62 1124 0020
[pg/mL] (1472; 35.14) (9.67;19.24) :
12 120
CTC-survivin (0,95, 7.01) {0.61; 5.23) 0.651
246 0.77
CTCCR1S (0.71; 8.11) (0.10: 2.74) 0.100
Measumement C3
L& 223
LMR 142 259) L6 22) 0.083
NLR 3,40 Absw 4,56 A AS s
+3.03 A 42,12 Al 0.267
02 0.2
dNLR {0.18; 1.22) {0.17: 0.30) 0293
107.52 8515
FLR (82.23; 173.17) {71.91;114.83) 0122
3,30 362
CEA 2.10;4.16) (2.28; 5.10) 0431
9,89 8.79
CAL9.9 {4.91;21.10) (5.55; 28.30) 0751
1265 14,00
Cal2s (10.95; 16.80) (9.40; 18.90) 0799
L-1p 0.00 0.00 0801
fpg/mL] (0.00; 0.00) (0.00; 0.00) '
IL-10 610 592 0301
[pg/mL] (5.58: 11.12) (3.84: 9.76) :
0.8 19,90 ASwes 20,89 ASws -
[pg/mlL] 4,04 A5+t L1873 ASwe '
479 119
CTC-survivin (048, 12.60) (047330 0.414
073 1.03
CTC-CK19 01282 oh27) 0.493
Measumement C4
186 235
LMR (L57; 2.51) (179;2.78) 0322
4,44 ASvws 424 ASw ASres
NLR 4715 ASew 42 47 AT 0.803
0.25 0.24
dNLR 016 03) 017037, 0.803
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Table A5. Cont.
Biomarker pCR A5 Non-pCR A5 phAse
Measurement C4
110.90 AS+ 102.86 AS+ As
PLR 479,34 A5 43,95 ASww 0.648 7
CEA .63 3.93
(2.67; 4.70) [2.60; 5.28) 0872
9.9 70
CAlSS (4.99; 12.29) (5.00; 19.78) 0436
151045+ 1525 A5 A
CA125 1597 A+ 16,03 A5 0.949
IL-1p
[pg/mL] N/A MN/A MNfA
IL-10
N/A MN/A MNfA
[ps/mL] / ! /
IL-&
N/A MN/A MNfA
[ps/mL] / / /
CTC-survivin N/A N/A N/A
CTC-CK19 N/A N/A N/A
AS [MR, NLR, dMLE, PLR, CEA, Cal9.9, Cal 25; pCR group: n = 13, manREmchn =49, IL-1p, IL-10, IL-5,
CTC-survivin, CTC-CK19; pCR group: # =12, non-pCR group: 1 = *** data presented as median

AS4 (first quartile, Aguam.bj or mean = standard d.euanm”"* “'5" A comparisons performed with
Mann-Whitney LU test "=** or #-Student testASeess,

Table A6. Seruim biomarkers in ypN+ vs ypNO grop 4%,

Biomarker pCR Afs Non-pCR A8+ p At
Measurement C1
311 344
LMR [2.69; 3.68) (2.92; 5,03 0171
2.66 AbH 2.46 AS
NLR 7t Alwee 1.0 Ao (0,480 AB v
0.36 0.44
dNLR (0.31; 0.54) (0.34; 0.61) 0.247
162.89 156,18
LR (142.46; 183.29) (122.24; 197.06) 0474
3.40 183
CEA (1.32;8.14) (132;2.80) 007
8.25 7.08
Cal9.8 (4.07;78.14) [2.86; 12.67) 0.447
12.25 10.40
CaLs (11.35; 17.03) (7.30;15.30) o7
IL1B 0.00 0.00 .
[pg/mL] (0.00; 0.98) (0.00; 0.00) ’
IL-10 am 153 0351
[pg/mL] (1.89; 4.79) (3.32; 5.58) ’
IL-8 2216 18.62 075
[pg/mL] (13.14; 43.54) (14.36; 29.04) '
0.60 0.46
CTC-survivin {0.29; 1.58) (0.28; 4.70) 0641
091 0.96
CTC-CK19 025 206) 024 157 0.931
Measurement C2
2,51 Abt 2,58 Ab+ AS
LMR o A o0 A 0,401 ABws
3.9 387
NLR [@2.8% 5.60) (3.04; 4.66) 0.561
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Table As. Cant.
Biomarker pCR A6+ Non-pCR A5+ pASe
Measurement C2
0.26 0.26
dNLR (0,18 0.36) (0.21; 0.33) 0.561
86.15 8770
PLR {70.59; 114.30) (61.86;109.98) 0753
3.8 2.3
CEA 1.62; 16.96) (L71;2.92) 0133
931 7.49
Ca9.9 (4.81;77.61) (521;12.41) 0331
1395 1220
CA125 (11.90; 17.00) (9.10; 16.60) 0.258
IL1B 0.00 0.00 0622
[pg/mL] (0.00; 0.24) (0.00; 0.00) '
IL-10 5,48 Abv 7.01 Ad# A8
[pg/mL] £3,92 Abva 44,74 Abve 0.368 "o
IL-8 1377 15.08 0506
(pg/mL] (8.28; 22.33) (10.67; 22.50) :
141 23
CTC-survivin {0.81; 2.43) (0.57; 12.40) 0.395
077 0.73
CTC-CK19 006 228) 020246 > 0.999
Measurement C3
19 218
LMR (1.66; 2.38) {155; 3.21) 0753
NLR 5,40 Abtt 3.95 Abt
021 0.2
dNLR (0.14; 0.24) (0.18; 0.42) 0.109
5,81 §7.47
PLR (78.45; 110.50) (73.02; 135.39) 0.992
408 3.30
CEA (2.06; 10.28) (2.20; 4.27) 0327
9.18 8.35
Ca19.9 (5.41; 51.33) (4.99;14.96) 0.342
14.20 1270
Calzs (12.65; 18.30) (B70; 16.60) 0.252
IL-1B 0.00 0.00 0238
[pg/mL] (0.00; 0.58) (0.00; 0.00)
IL-10 6.46 5.58 orst
[pg/mL] (4.36; 10.20) (3.84; 11.07)
IL-8 17.14 15.08 0513
[pg/mL] (7.86; 47.26) (10.18; 30.13) :
0.87 292
CTC-survivin (0.34 2.20) (0.96; 13.56) 0085
0.35 0.21
CTC-CK19 000 114 (.06 442 0516
Measurement C4
207 2.02
LMR (1.75; 2.63) (173 2.71) 0.820
458 3.93
NLR 12 65 Abess 420 A (1,364 A v
0,22 Ab 0.26 Ab++
dNLR (0.17; 0.38) {0.18; 0.39) 0495
93.30 9442
PLR 72.61; 106.19) (72.82; 114.35) 0.540
428 3.53
CEA (3.08; 5.10) (2.57; 4.55) 0334
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Table As. Cont.
Biomarker pCOR A+ Non-pCR A5+ p At
MMeasurement C4
7.50 9.42
CAlag (4.43; 14.33) {4.93; 13.65) 0559
15,95 Abw 13,46 Abwt Ab s
CAL2S 45,37 Abtat 45,39 A 0185
IL-1B
N/ A N/A N/A
(pg/mL] / ! /
IL-10
[pe/mL] N/ A N/A NfA
IL-&
N/ A N/A N/A
[pg/mL] i/ / fi
CTC-survivin N/ A MN/A N/A
CTC-CK19 N/A N/A N/A

A LME, MLE, dMLE, PLE, CEA, Cal0.9, Cal2s; ypIN+ group: w= 13, }'pNOE.rnup: n =49, II-1pg, IL-10, IL-
8, CTC-sumvivin, E'TC CK19; ypl+ group: n = 12, yphD gmu&s 28; Eass datg pmaenmd as median
Ab (firat quartile, Aguam.bj or mean = standard deviation AS*+; A+, ASesss comparisons performed with
Mann-Whitney U test #5** or Student tegt 4 Eseer,
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PODSUMOWANIE

Dodatni wynik poptuczyn z otrzewnej w ocenie immunocytochemicznej najcze-
Sciej wystepuje u chorych z rakiem rozlanym wg Laurena (73,7 %) oraz o niskim stop-
niu zréznicowania histologicznego G3 (84 %), a takze u chorych ze wskaznikiem we-
ztowym 20,20 (wezty dodatnie/wszystkie zbadane wezty) (78,9 %). Jest takze powia-
zany z czasem catkowitego przezycia (OS) oraz czasem do nawrotu choroby (PFS). Sta-
nowi niezalezny czynnik prognostyczny ztego rokowania. Wyniki te sg istotne klinicz-
nie, poniewaz umozliwiajg wstepng identyfikacje pacjentéw do chemioterapii doo-
trzewnowej w warunkach hipertermii (HIPEC), ktéra moze mie¢ wptyw na odlegte wy-
niki leczenia w tej grupie pacjentéw.

W prospektywnej ocenie chorych uzyskalismy podobng skutecznosé z zastoso-
wania chemioterapii okotooperacyjnej wg schematu FLOT w poréwnaniu do badania
oryginalnego Al-Batrana S. i wsp. z akceptowalnym profilem toksycznosci. Jednak za-
stosowanie w profilaktyce pierwotnej czynnika stymulujgcego wzrost kolonii granulo-
cytéw (GCS-F) przyczynito sie do znacznej redukcji czestos$ci wystepowania neutrope-
nii G3/4, goraczki neutropenicznej oraz infekcji, a tym samym umozliwito bardziej sys-
tematyczne stosowanie chemioterapii. W przysztych badaniach profilaktyke G-CSF
mozna uznac za standard leczenia podczas chemioterapii wedtug schematu FLOT.

Niestety, nie dysponujemy obecnie tatwo dostepnymi dla praktyki klinicznej
markerami, na podstawie ktorych mozliwe bytoby wczesne przewidywanie dynamiki
rozwoju nowotworu oraz odpowiedzi na leczenie indukcyjne. Powyzsze dane suge-
ruja, ze IL-6 moze by¢ biomarkerem predykcyjnym odpowiedzi patologicznej na che-
mioterapie neoadjuwantowg u pacjentéw z miejscowo zaawansowanym rakiem zo-
tadka i potgczenia przetykowo-zotgdkowego. Umozliwia ona szybka identyfikacje cho-
rych ypN+ i non-pCR o ztym rokowaniu. Optymalny prég rozpoznania ypNO wynidst
5,0 pg/ml (AUC=0,751, 95 % Cl: 0,568-0,934, p=0,017) oraz dla pCR 5.0 pg/mL
(AUC=0,826, 95 % ClI: 0,698-0,954, p=0,001). Wyniki uzyskano na matej grupie pacjen-
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téw i obecnie nie mozna ich zastosowac w codziennej praktyce klinicznej. Po uwzgled-
nieniu, ze IL-6 odgrywa istotng role w biologii raka zotadka, szczegdlnie w powstawa-
niu przerzutéw i mechanizmie opornosci na chemioterapeutyki, potwierdzenie wyni-
kow na wiekszej grupie pacjentéw wydaje sie tym bardziej istotne klinicznie. Moze
takze stac sie podstawa do préby oceny skutecznosci potgczenia chemioterapii z czast-

kami skierowanymi na blokowanie receptora dla IL-6 w leczeniu okotooperacyjnym.
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Narodowy
Instytut
4 Onkologii

im. Marii Sktodowskiej-Curie
Panstwowy Instytut Badawczy

Warszawa, 12.02.2024
dr n. med. Matgorzata Fuksiewicz
Samodzielna Pracownia Biomarkerow Nowotworowych i Cytokin
Narodowy Instytut Onkologii im. Marii Sktodowskiej-Curie — Paristwowy Instytut Badawczy
ul. W.K. Roentgena 5
02-781 Warszawa

OSWIADCZENIE

Jako wspotautor publikacji wchodzacej w sktad rozprawy doktorskiej lek. Katarzyny Marcisz-Grzanki:
1.  Marcisz-Grzanka K, Kotowicz B, Nowak A, Winiarek M, Fuksiewicz M, Kowalska M, Tysarowski A, Olesinski T, Palucki
J, Sulkowska U, Kolasinska-Cwikla A, Wyrwicz LS. Interleukin-6 as a Predictive Factor of Pathological Response to
FLOT Regimen Systemic Treatment in Locally Advanced Gastroesophageal Junction or Gastric Cancer Patients. Can-

cers (Basel). 2024 Feb 12;16(4):757. doi: 10.3390/cancers16040757. PMID: 38398148.

oswiadczam, iz moj udziat w powstaniu tej pracy polegat na wykonaniu oznaczen poziomu interleukin i marke-
row nowotworowych, nadzorze merytorycznym wykonywanych oznaczen oraz recenzji pierwotnej wersji ma-
nuskryptu.

Jednoczes$nie wyrazam zgode na przedtozenie powyzszej pracy przez lek. Katarzyne Marcisz-Grzanke
jako elementow rozprawy doktorskiej w formie spdjnego tematycznie zbioru artykutéw opublikowanych w cza-
sopismach naukowych.

Oswiadczam, iz samodzielna i mozliwa do wyodrebnienia cze$¢ powyiszej pracy wykazuje indywidu-
alny wktad lek. Katarzyny Marcisz-Grzanki przy opracowywaniu koncepcji badania/protokotu badania, doku-
mentéw do Komisji Bioetycznej NIO-PIB, rekrutacji chorych, zbieraniu danych, opracowywaniu i analizie wyni-

kow badan, przygotowaniu pierwotnej wersji manuskryptu oraz petnieniu roli autora korespondencyjnego.

/. .
.A' I A -"JLJ '] ? @ i
% o Vi ALl Carn

-67 -



Czynniki prognostyczne i predykcyjne w leczeniu chorych z miejscowo zaawansowanym rakiem zotadka i potaczenia przetykowo-zotadkowego

Narodowy
Instytut
4 Onkologii

im. Marii Sktodowskiej-Curie
Panstwowy Instytut Badawczy
Warszawa, 12.02.2024
lek. Mariusz J6Zwiak
Klinika Chirurgii Nowotwordw Przewodu Pokarmowego i Guzéw Neuroendokrynnych
Narodowy Instytut Onkologii im. Marii Sktodowskiej-Curie — Panstwowy Instytut Badawczy

ul. Wawelska 15
01-034 Warszawa

OSWIADCZENIE

Jako wspotautor publikacji wchodzacej w sktad rozprawy doktorskiej lek. Katarzyny Marcisz-Grzanki:

1.  Marcisz-Grzanka K, Winiarek M, Patucki J, Wieszczy P, Olesiniski T, J6Zzwiak M, Samsel R, Sutkowska U, Kolasiriska-
Cwikta A, Wyrwicz LS. Safety and efficacy of the FLOT regimen in the Polish population - an analysis of the prospec-
tive trial. Neoplasma. 2022 Dec;69(6):1445-1450. doi: 10.4149/neo_2022_220720N734. Epub 2022 Nov 11. PMID:
36353936.

oswiadczam, iz moj udziat w powstaniu pracy polegat na przeprowadzeniu procedur chirurgicznych zgodnie
z protokotem badania, akceptacji ostatecznej wersji manuskryptu.

Jednoczes$nie wyrazam zgode na przedtozenie powyzszej pracy przez lek. Katarzyne Marcisz-Grzanke
jako elementow rozprawy doktorskiej w formie spdjnego tematycznie zbioru artykutéw opublikowanych w cza-
sopismach naukowych.

Oswiadczam, iz samodzielna i mozliwa do wyodrebnienia cze$¢ powyiszej pracy wykazuje indywidu-
alny wktad lek. Katarzyny Marcisz-Grzanki przy opracowywaniu koncepcji badania/protokotu badania, doku-
mentow do Komisji Bioetycznej NIO-PIB, rekrutacji chorych, zbieraniu danych, opracowywaniu i analizie wyni-

kow badan, przygotowaniu pierwotnej wersji manuskryptu oraz petnieniu roli autora korespondencyjnego.
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dr n. med. Agnieszka Kolasiriska-Cwikta
Klinika Onkologii i Radioterapii
Narodowy Instytut Onkologii im. Marii Sktodowskiej-Curie — Panstwowy Instytut Badawczy
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OSWIADCZENIE

Jako wspotautor publikacji wchodzgcych w sktad rozprawy doktorskiej lek. Katarzyny Marcisz-Grzanki:

1.  Marcisz-Grzanka K, Winiarek M, Patucki J, Wieszczy P, Olesiniski T, J6Zzwiak M, Samsel R, Sutkowska U, Kolasiriska-
Cwikta A, Wyrwicz LS. Safety and efficacy of the FLOT regimen in the Polish population - an analysis of the prospec-
tive trial. Neoplasma. 2022 Dec;69(6):1445-1450. doi: 10.4149/neo_2022_220720N734. Epub 2022 Nov 11. PMID:
36353936.

2. Marcisz-Grzanka K, Kotowicz B, Nowak A, Winiarek M, Fuksiewicz M, Kowalska M, Tysarowski A, Olesinski T, Palucki
J, Sulkowska U, Kolasinska-Cwikla A, Wyrwicz LS. Interleukin-6 as a Predictive Factor of Pathological Response to
FLOT Regimen Systemic Treatment in Locally Advanced Gastroesophageal Junction or Gastric Cancer Patients. Can-

cers (Basel). 2024 Feb 12;16(4):757. doi: 10.3390/cancers16040757. PMID: 38398148.

oswiadczam, iz moj udziat w powstaniu tych prac polegat na nadzorze merytorycznym i recenzji pierwotnych
wersji manuskryptow.

Jednoczes$nie wyrazam zgode na przedfozenie powyzszych prac przez lek. Katarzyne Marcisz-Grzanke
jako elementow rozprawy doktorskiej w formie spdjnego tematycznie zbioru artykutéw opublikowanych w cza-
sopismach naukowych.

Oswiadczam, iz samodzielna i mozliwa do wyodrebnienia czes¢ powyzszych prac wykazuje indywidu-
alny wktad lek. Katarzyny Marcisz-Grzanki przy opracowywaniu koncepcji badania/protokotu badania, doku-
mentow do Komisji Bioetycznej NIO-PIB, rekrutacji chorych, zbieraniu danych, opracowywaniu i analizie wyni-

kow badan, przygotowaniu pierwotnej wersji manuskryptu oraz petnieniu roli autora korespondencyjnego.
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Panstwowy Instytut Badawczy
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dr hab. n. med. Beata Kotowicz, prof. NIO-PIB
Samodzielna Pracownia Biomarkeréw Nowotworowych i Cytokin
Narodowy Instytut Onkologii im. Marii Sktodowskiej-Curie — Paristwowy Instytut Badawczy
ul. W.K. Roentgena 5
02-781 Warszawa

OSWIADCZENIE

Jako wspotautor publikacji wchodzacej w sktad rozprawy doktorskiej lek. Katarzyny Marcisz-Grzanki:

1.  Marcisz-Grzanka K, Kotowicz B, Nowak A, Winiarek M, Fuksiewicz M, Kowalska M, Tysarowski A, Olesinski T, Palucki
J, Sulkowska U, Kolasinska-Cwikla A, Wyrwicz LS. Interleukin-6 as a Predictive Factor of Pathological Response to
FLOT Regimen Systemic Treatment in Locally Advanced Gastroesophageal Junction or Gastric Cancer Patients. Can-

cers (Basel). 2024 Feb 12;16(4):757. doi: 10.3390/cancers16040757. PMID: 38398148.

oswiadczam, iz moj udziat w powstaniu tej pracy polegat na wykonaniu oznaczen poziomu interleukin i marke-
row nowotworowych oraz recenzji pierwotnej wersji manuskryptu.

Jednoczes$nie wyrazam zgode na przedtozenie powyzszej pracy przez lek. Katarzyne Marcisz-Grzanke
jako elementow rozprawy doktorskiej w formie spdjnego tematycznie zbioru artykutéw opublikowanych w cza-
sopismach naukowych.

Oswiadczam, iz samodzielna i mozliwa do wyodrebnienia cze$¢ powyzszej pracy wykazuje indywidu-
alny wktad lek. Katarzyny Marcisz-Grzanki przy opracowywaniu koncepcji badania/protokotu badania, doku-
mentow do Komisji Bioetycznej NIO-PIB, rekrutacji chorych, zbieraniu danych, opracowywaniu i analizie wyni-

kow badan, przygotowaniu pierwotnej wersji manuskryptu oraz petnieniu roli autora korespondencyjnego.
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im. Marii Sktodowskiej-Curie
Panstwowy Instytut Badawczy

Warszawa, 12.02.2024
dr hab. n. med. Maria Kowalska, prof. NIO-PIB
Samodzielna Pracownia Biomarkeréw Nowotworowych i Cytokin
Narodowy Instytut Onkologii im. Marii Sktodowskiej-Curie — Paristwowy Instytut Badawczy
ul. W.K. Roentgena 5
02-781 Warszawa

OSWIADCZENIE

Jako wspotautor publikacji wchodzacej w sktad rozprawy doktorskiej lek. Katarzyny Marcisz-Grzanki:

1.  Marcisz-Grzanka K, Kotowicz B, Nowak A, Winiarek M, Fuksiewicz M, Kowalska M, Tysarowski A, Olesinski T, Palucki
J, Sulkowska U, Kolasinska-Cwikla A, Wyrwicz LS. Interleukin-6 as a Predictive Factor of Pathological Response to
FLOT Regimen Systemic Treatment in Locally Advanced Gastroesophageal Junction or Gastric Cancer Patients. Can-

cers (Basel). 2024 Feb 12;16(4):757. doi: 10.3390/cancers16040757. PMID: 38398148.
oswiadczam, iz moj udziat w powstaniu tej pracy polegat na wykonaniu oznaczen poziomu interleukin i marke-
row nowotworowych oraz recenzji pierwotnej wersji manuskryptu.

Jednoczes$nie wyrazam zgode na przedtozenie powyzszej pracy przez lek. Katarzyne Marcisz-Grzanke
jako elementow rozprawy doktorskiej w formie spdjnego tematycznie zbioru artykutéw opublikowanych w cza-
sopismach naukowych.

Oswiadczam, iz samodzielna i mozliwa do wyodrebnienia cze$¢ powyiszej pracy wykazuje indywidu-
alny wktad lek. Katarzyny Marcisz-Grzanki przy opracowywaniu koncepcji badania/protokotu badania, doku-
mentow do Komisji Bioetycznej NIO-PIB, rekrutacji chorych, zbieraniu danych, opracowywaniu i analizie wyni-

kow badan, przygotowaniu pierwotnej wersji manuskryptu oraz petnieniu roli autora korespondencyjnego.
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Jako wspotautor publikacji wchodzacej w sktad rozprawy doktorskiej lek. Katarzyny Marcisz-Grzanki:

1.  Marcisz-Grzanka K, Wieszczy P, Malinowska M, Wyrwicz LS, Olesinski T. Long-term observation of gastric patients
with positive immunocytochemistry of peritoneal washing. Neoplasma. 2022 Jan;69(1):216-223. doi:

10.4149/neo_2021_210329N417. Epub 2021 Dec 6. PMID: 34881624.

oswiadczam, iz moj udziat w powstaniu pracy polegat na wykonaniu badan patomorfologicznych, akceptacji
ostatecznej wersji manuskryptu.

Jednoczes$nie wyrazam zgode na przedtozenie powyzszej pracy przez lek. Katarzyne Marcisz-Grzanke
jako elementow rozprawy doktorskiej w formie spdjnego tematycznie zbioru artykutéw opublikowanych w cza-
sopismach naukowych.

Oswiadczam, iz samodzielna i mozliwa do wyodrebnienia cze$¢ powyiszej pracy wykazuje indywidu-
alny wktad lek. Katarzyny Marcisz-Grzanki przy analizie danych, przygotowaniu manuskryptu pracy a takze pet-

nieniu roli autora korespondencyjnego.

-72-



Czynniki prognostyczne i predykcyjne w leczeniu chorych z miejscowo zaawansowanym rakiem zotadka i potaczenia przetykowo-zotadkowego

Narodowy
Instytut
4 Onkologii

im. Marii Sktodowskiej-Curie
Panstwowy Instytut Badawczy

Warszawa, 12.02.2024
mgr Aleksandra Nowak
Zaktad Onkologii Molekularnej i Translacyjnej
Narodowy Instytut Onkologii im. Marii Sktodowskiej-Curie — Paristwowy Instytut Badawczy
ul. W.K. Roentgena 5
02-781 Warszawa

OSWIADCZENIE

Jako wspotautor publikacji wchodzacej w sktad rozprawy doktorskiej lek. Katarzyny Marcisz-Grzanki:

1.  Marcisz-Grzanka K, Kotowicz B, Nowak A, Winiarek M, Fuksiewicz M, Kowalska M, Tysarowski A, Olesinski T, Palucki
J, Sulkowska U, Kolasinska-Cwikla A, Wyrwicz LS. Interleukin-6 as a Predictive Factor of Pathological Response to
FLOT Regimen Systemic Treatment in Locally Advanced Gastroesophageal Junction or Gastric Cancer Patients. Can-

cers (Basel). 2024 Feb 12;16(4):757. doi: 10.3390/cancers16040757. PMID: 38398148.

oswiadczam, iz moj udziat w powstaniu tej pracy polegat na wykonaniu oznaczerh komorek krgzgcych nowotwo-
rowych (CTCs).

Jednoczes$nie wyrazam zgode na przedtozenie powyzszej pracy przez lek. Katarzyne Marcisz-Grzanke
jako elementow rozprawy doktorskiej w formie spdjnego tematycznie zbioru artykutéw opublikowanych w cza-
sopismach naukowych.

Oswiadczam, iz samodzielna i mozliwa do wyodrebnienia cze$¢ powyzszej pracy wykazuje indywidu-
alny wktad lek. Katarzyny Marcisz-Grzanki przy opracowywaniu koncepcji badania/protokotu badania, doku-
mentow do Komisji Bioetycznej NIO-PIB, rekrutacji chorych, zbieraniu danych, opracowywaniu i analizie wyni-

kow badan, przygotowaniu pierwotnej wersji manuskryptu oraz petnieniu roli autora korespondencyjnego.
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Jako wspotautor publikacji wchodzgcych w sktad rozprawy doktorskiej lek. Katarzyny Marcisz-Grzanki:

1.  Marcisz-Grzanka K, Wieszczy P, Malinowska M, Wyrwicz LS, Olesinski T. Long-term observation of gastric patients
with positive immunocytochemistry of peritoneal washing. Neoplasma. 2022 Jan;69(1):216-223. doi:
10.4149/neo_2021_210329N417. Epub 2021 Dec 6. PMID: 34881624.

2. Marcisz-Grzanka K, Winiarek M, Patucki J, Wieszczy P, Olesinski T, Jézwiak M, Samsel R, Sutkowska U, Kolasirska-
Cwikta A, Wyrwicz LS. Safety and efficacy of the FLOT regimen in the Polish population - an analysis of the prospec-
tive trial. Neoplasma. 2022 Dec;69(6):1445-1450. doi: 10.4149/neo_2022_220720N734. Epub 2022 Nov 11. PMID:
36353936.

3.  Marcisz-Grzanka K, Kotowicz B, Nowak A, Winiarek M, Fuksiewicz M, Kowalska M, Tysarowski A, Olesinski T, Palucki
J, Sulkowska U, Kolasinska-Cwikla A, Wyrwicz LS. Interleukin-6 as a Predictive Factor of Pathological Response to
FLOT Regimen Systemic Treatment in Locally Advanced Gastroesophageal Junction or Gastric Cancer Patients. Can-

cers (Basel). 2024 Feb 12;16(4):757. doi: 10.3390/cancers16040757. PMID: 38398148.

oswiadczam, iz mdj udziat w powstaniu prac 2 i 3 polegat na przeprowadzeniu procedur chirurgicznych zgodnie
z protokotem badania, ktérego jestem takze wspoétautorem; w pracy 1 jestem autorem koncepcji badania, prze-
prowadzitem rekrutacje chorych, zebratem dane oraz bytem odpowiedzialny za analize danych i poprawianie
manuskryptu.

Jednoczesnie wyrazam zgode na przedtozenie powyzszych prac przez lek. Katarzyne Marcisz-Grzanke
jako elementow rozprawy doktorskiej w formie spdjnego tematycznie zbioru artykutéw opublikowanych w cza-
sopismach naukowych.

Oswiadczam, iz samodzielna i mozliwa do wyodrebnienia cze$¢ powyzszych prac wykazuje indywidu-
alny wktad lek. Katarzyny Marcisz-Grzanki przy opracowywaniu koncepcji badania/protokotu badania, doku-
mentéw do Komisji Bioetycznej NIO-PIB, rekrutacji chorych, zbieraniu danych, opracowywaniu i analizie wyni-
kow badan oraz przygotowaniu pierwotnych wersji manuskryptéw, petnieniu roli autora korespondencyjnego
— praca 2 oraz 3 a takze w analizie danych, przygotowaniu manuskryptu, petnienia roli autora korespondencyj-

nego pracy 1.
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Narodowy
Instytut
4 Onkologii

im. Marii Sktodowskiej-Curie
Panstwowy Instytut Badawczy

Warszawa, 12.02.2024
dr n. med. Jakub Patucki
Zaktad Radiologii |
Narodowy Instytut Onkologii im. Marii Sktodowskiej-Curie — Panstwowy Instytut Badawczy
ul. W.K. Roentgena 5
02-781 Warszawa

OSWIADCZENIE

Jako wspotautor publikacji wchodzacych w sktad rozprawy doktorskiej lek. Katarzyny Marcisz-Grzanki:

1.  Marcisz-Grzanka K, Winiarek M, Patucki J, Wieszczy P, Olesiniski T, J6Zzwiak M, Samsel R, Sutkowska U, Kolasiriska-
Cwikta A, Wyrwicz LS. Safety and efficacy of the FLOT regimen in the Polish population - an analysis of the prospec-
tive trial. Neoplasma. 2022 Dec;69(6):1445-1450. doi: 10.4149/neo_2022_220720N734. Epub 2022 Nov 11. PMID:
36353936.

2. Marcisz-Grzanka K, Kotowicz B, Nowak A, Winiarek M, Fuksiewicz M, Kowalska M, Tysarowski A, Olesinski T, Palucki
J, Sulkowska U, Kolasinska-Cwikla A, Wyrwicz LS. Interleukin-6 as a Predictive Factor of Pathological Response to
FLOT Regimen Systemic Treatment in Locally Advanced Gastroesophageal Junction or Gastric Cancer Patients. Can-

cers (Basel). 2024 Feb 12;16(4):757. doi: 10.3390/cancers16040757. PMID: 38398148.

oswiadczam, iz mdj udziat w powstaniu tych prac polegat na wykonaniu opisu wszystkich badan obrazowych
zrekrutowanych chorych zgodnie z protokotem badania.

Jednoczes$nie wyrazam zgode na przedtozenie powyzszych prac przez lek. Katarzyne Marcisz-Grzanke
jako elementow rozprawy doktorskiej w formie spdjnego tematycznie zbioru artykutéw opublikowanych w cza-
sopismach naukowych.

Oswiadczam, iz samodzielna i mozliwa do wyodrebnienia czes¢ powyzszych prac wykazuje indywidu-
alny wktad lek. Katarzyny Marcisz-Grzanki przy opracowywaniu koncepcji badania/protokotu badania, doku-
mentow do Komisji Bioetycznej NIO-PIB, rekrutacji chorych, zbieraniu danych, opracowywaniu i analizie wyni-

kow badan, przygotowaniu pierwotnej wersji manuskryptu oraz petnieniu roli autora korespondencyjnego.
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Instytut
4 Onkologii

im. Marii Sktodowskiej-Curie
Panstwowy Instytut Badawczy

Warszawa, 12.02.2024
dr n. med. Radostaw Samsel
Klinika Chirurgii Nowotworéw Przewodu Pokarmowego i Guzéw Neuroendokrynnych
Narodowy Instytut Onkologii im. Marii Sktodowskiej-Curie — Panstwowy Instytut Badawczy
ul. Wawelska 15
01-034 Warszawa

OSWIADCZENIE

Jako wspotautor publikacji wchodzacej w sktad rozprawy doktorskiej lek. Katarzyny Marcisz-Grzanki:

1.  Marcisz-Grzanka K, Winiarek M, Patucki J, Wieszczy P, Olesiniski T, J6Zzwiak M, Samsel R, Sutkowska U, Kolasiriska-
Cwikta A, Wyrwicz LS. Safety and efficacy of the FLOT regimen in the Polish population - an analysis of the prospec-
tive trial. Neoplasma. 2022 Dec;69(6):1445-1450. doi: 10.4149/neo_2022_220720N734. Epub 2022 Nov 11. PMID:
36353936.

oswiadczam, iz moj udziat w powstaniu pracy polegat na przeprowadzeniu procedur chirurgicznych zgodnie
z protokotem badania, akceptacji ostatecznej wersji manuskryptu.

Jednoczes$nie wyrazam zgode na przedtozenie powyzszej pracy przez lek. Katarzyne Marcisz-Grzanke
jako elementow rozprawy doktorskiej w formie spdjnego tematycznie zbioru artykutéw opublikowanych w cza-
sopismach naukowych.

Oswiadczam, iz samodzielna i mozliwa do wyodrebnienia cze$¢ powyzszej pracy wykazuje indywidu-
alny wktad lek. Katarzyny Marcisz-Grzanki przy opracowywaniu koncepcji badania/protokotu badania, doku-
mentéw do Komisji Bioetycznej NIO-PIB, rekrutacji chorych, zbieraniu danych, opracowywaniu i analizie wyni-

kow badan, przygotowaniu pierwotnej wersji manuskryptu oraz petnieniu roli autora korespondencyjnego.
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im. Marii Sktodowskiej-Curie
Panstwowy Instytut Badawczy

Warszawa, 12.02.2024
dr n. med. Urszula Sulkowska
Krajowy Rejestr Nowotworéw
Narodowy Instytut Onkologii im. Marii Sktodowskiej-Curie — Panstwowy Instytut Badawczy
ul. Wawelska 15B
01-034 Warszawa

OSWIADCZENIE

Jako wspotautor publikacji wchodzgcych w sktad rozprawy doktorskiej lek. Katarzyny Marcisz-Grzanki:

1.  Marcisz-Grzanka K, Winiarek M, Patucki J, Wieszczy P, Olesiniski T, J6zwiak M, Samsel R, Sutkowska U, Kolasiriska-
Cwikta A, Wyrwicz LS. Safety and efficacy of the FLOT regimen in the Polish population - an analysis of the prospec-
tive trial. Neoplasma. 2022 Dec;69(6):1445-1450. doi: 10.4149/neo_2022_220720N734. Epub 2022 Nov 11. PMID:
36353936.

2. Marcisz-Grzanka K, Kotowicz B, Nowak A, Winiarek M, Fuksiewicz M, Kowalska M, Tysarowski A, Olesinski T, Palucki
J, Sulkowska U, Kolasinska-Cwikla A, Wyrwicz LS. Interleukin-6 as a Predictive Factor of Pathological Response to
FLOT Regimen Systemic Treatment in Locally Advanced Gastroesophageal Junction or Gastric Cancer Patients. Can-

cers (Basel). 2024 Feb 12;16(4):757. doi: 10.3390/cancers16040757. PMID: 38398148.

oswiadczam, iz mdj udziat w powstaniu tych prac polegat na dostarczeniu danych epidemiologicznych.
Jednoczesnie wyrazam zgode na przedtozenie powyzszych prac przez lek. Katarzyne Marcisz-Grzanke
jako elementow rozprawy doktorskiej w formie spdjnego tematycznie zbioru artykutéw opublikowanych w cza-
sopismach naukowych.
Oswiadczam, iz samodzielna i mozliwa do wyodrebnienia cze$¢ powyzszych prac wykazuje indywidu-
alny wktad lek. Katarzyny Marcisz-Grzanki przy opracowywaniu koncepcji badania/protokotu badania, doku-
mentéw do Komisji Bioetycznej NIO-PIB, rekrutacji chorych, zbieraniu danych, opracowywaniu i analizie wyni-

kow badan, przygotowaniu pierwotnej wersji manuskryptu oraz petnieniu roli autora korespondencyjnego.

-77 -



Czynniki prognostyczne i predykcyjne w leczeniu chorych z miejscowo zaawansowanym rakiem zotadka i potaczenia przetykowo-zotadkowego

Narodowy
Instytut
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im. Marii Sktodowskiej-Curie
Panstwowy Instytut Badawczy

Warszawa, 12.02.2024
dr n. med. Andrzej Tysarowski
Zaktad Onkologii Molekularnej i Translacyjnej
Narodowy Instytut Onkologii im. Marii Sktodowskiej-Curie — Paristwowy Instytut Badawczy
ul. W.K. Roentgena 5
02-781 Warszawa

OSWIADCZENIE

Jako wspotautor publikacji wchodzacej w sktad rozprawy doktorskiej lek. Katarzyny Marcisz-Grzanki:

1.  Marcisz-Grzanka K, Kotowicz B, Nowak A, Winiarek M, Fuksiewicz M, Kowalska M, Tysarowski A, Olesinski T, Palucki
J, Sulkowska U, Kolasinska-Cwikla A, Wyrwicz LS. Interleukin-6 as a Predictive Factor of Pathological Response to
FLOT Regimen Systemic Treatment in Locally Advanced Gastroesophageal Junction or Gastric Cancer Patients. Can-

cers (Basel). 2024 Feb 12;16(4):757. doi: 10.3390/cancers16040757. PMID: 38398148.

oswiadczam, iz méj udziat w powstaniu tej pracy polegat na nadzorze merytorycznym metodologii oznaczen
komorek krazgcych nowotworowych (CTCs) oraz recenzji manuskryptu.

Jednoczes$nie wyrazam zgode na przedtozenie powyzszej pracy przez lek. Katarzyne Marcisz-Grzanke
jako elementow rozprawy doktorskiej w formie spdjnego tematycznie zbioru artykutéw opublikowanych w cza-
sopismach naukowych.

Oswiadczam, iz samodzielna i mozliwa do wyodrebnienia cze$¢ powyiszej pracy wykazuje indywidu-
alny wktad lek. Katarzyny Marcisz-Grzanki przy opracowywaniu koncepcji badania/protokotu badania, doku-
mentow do Komisji Bioetycznej NIO-PIB, rekrutacji chorych, zbieraniu danych, opracowywaniu i analizie wyni-

kow badan, przygotowaniu pierwotnej wersji manuskryptu oraz petnieniu roli autora korespondencyjnego.
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CENTRUM MEDYCZNE
KSZTAELCENIA
PODYPLOMOWEGO

Warszawa, 12.02.2024
dr n. med. Paulina Wieszczy-Szczepanik
Centrum Medyczne Ksztatcenia Podyplomowego
Katedra i Klinika Gastroenterologii, Hepatologii i Onkologii Klinicznej
ul. Marymoncka 99/103
01-813 Warszawa

OSWIADCZENIE

Jako wspoétautor publikacji wchodzacych w sktad rozprawy doktorskiej lek. Katarzyny Marcisz-Grzanki:

1.  Marcisz-Grzanka K, Wieszczy P, Malinowska M, Wyrwicz LS, Olesinski T. Long-term observation of gastric patients
with positive immunocytochemistry of peritoneal washing. Neoplasma. 2022 Jan;69(1):216-223. doi:
10.4149/neo_2021_210329N417. Epub 2021 Dec 6. PMID: 34881624.

2. Marcisz-Grzanka K, Winiarek M, Patucki J, Wieszczy P, Olesinski T, Jézwiak M, Samsel R, Sutkowska U, Kolasiriska-
Cwikta A, Wyrwicz LS. Safety and efficacy of the FLOT regimen in the Polish population - an analysis of the prospec-
tive trial. Neoplasma. 2022 Dec;69(6):1445-1450. doi: 10.4149/neo_2022_220720N734. Epub 2022 Nov 11. PMID:
36353936.

oswiadczam, iz moj udziat w powstaniu tych prac polegat na wykonaniu obliczen statystycznych, przygotowaniu
czesci statystycznej manuskryptéw.

Jednoczes$nie wyrazam zgode na przedtozenie powyzszych prac przez lek. Katarzyne Marcisz-Grzanke
jako elementow rozprawy doktorskiej w formie spdjnego tematycznie zbioru artykutéw opublikowanych w cza-
sopismach naukowych.

Oswiadczam, iz samodzielna i mozliwa do wyodrebnienia cze$¢ powyzszych prac wykazuje indywidu-
alny wktad lek. Katarzyny Marcisz-Grzanki przy opracowywaniu koncepcji badania, protokotu badania, doku-
mentow do Komisji Bioetycznej NIO-PIB, rekrutacji chorych, zbieraniu danych, opracowywaniu i analizie wyni-
kow badan, przygotowaniu manuskryptu oraz petnieniu roli autora korespondencyjnego pracy 2 a takze analizie

danych, przygotowaniu manuskryptu, petnieniu roli autora korespondencyjnego pracy 1.
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Narodowy
Instytut
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im. Marii Sktodowskiej-Curie
Panstwowy Instytut Badawczy

Warszawa, 12.02.2024
dr n. med. Mariola Winiarek
Klinika Onkologii i Radioterapii
Narodowy Instytut Onkologii im. Marii Sktodowskiej-Curie — Panstwowy Instytut Badawczy
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OSWIADCZENIE

Jako wspotautor publikacji wchodzgcych w sktad rozprawy doktorskiej lek. Katarzyny Marcisz-Grzanki:

1.  Marcisz-Grzanka K, Winiarek M, Patucki J, Wieszczy P, Olesiniski T, J6Zzwiak M, Samsel R, Sutkowska U, Kolasiriska-
Cwikta A, Wyrwicz LS. Safety and efficacy of the FLOT regimen in the Polish population - an analysis of the prospec-
tive trial. Neoplasma. 2022 Dec;69(6):1445-1450. doi: 10.4149/neo_2022_220720N734. Epub 2022 Nov 11. PMID:
36353936.

2. Marcisz-Grzanka K, Kotowicz B, Nowak A, Winiarek M, Fuksiewicz M, Kowalska M, Tysarowski A, Olesinski T, Palucki
J, Sulkowska U, Kolasinska-Cwikla A, Wyrwicz LS. Interleukin-6 as a Predictive Factor of Pathological Response to
FLOT Regimen Systemic Treatment in Locally Advanced Gastroesophageal Junction or Gastric Cancer Patients. Can-

cers (Basel). 2024 Feb 12;16(4):757. doi: 10.3390/cancers16040757. PMID: 38398148.

oswiadczam, iz mdj udziat w powstaniu tych prac polegat na rekrutacji chorych, zbieraniu danych, akceptacji
ostatecznej wersji manuskryptu.

Jednoczes$nie wyrazam zgode na przedfozenie powyzszych prac przez lek. Katarzyne Marcisz-Grzanke
jako elementow rozprawy doktorskiej w formie spdjnego tematycznie zbioru artykutéw opublikowanych w cza-
sopismach naukowych.

Oswiadczam, iz samodzielna i mozliwa do wyodrebnienia czes¢ powyzszych prac wykazuje indywidu-
alny wktad lek. Katarzyny Marcisz-Grzanki przy opracowywaniu koncepcji badania/protokotu badania, doku-
mentow do Komisji Bioetycznej NIO-PIB, rekrutacji chorych, zbieraniu danych, opracowywaniu i analizie wyni-

kow badan, przygotowaniu pierwotnej wersji manuskryptu oraz petnieniu roli autora korespondencyjnego.
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Warszawa, 12.02.2024
prof. dr hab. n. med. Lucjan S. Wyrwicz
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OSWIADCZENIE

Jako wspotautor publikacji wchodzgcych w sktad rozprawy doktorskiej lek. Katarzyny Marcisz-Grzanki:

1.  Marcisz-Grzanka K, Wieszczy P, Malinowska M, Wyrwicz LS, Olesinski T. Long-term observation of gastric patients
with positive immunocytochemistry of peritoneal washing. Neoplasma. 2022 Jan;69(1):216-223. doi:
10.4149/neo_2021_210329N417. Epub 2021 Dec 6. PMID: 34881624.

2. Marcisz-Grzanka K, Winiarek M, Patucki J, Wieszczy P, Olesinski T, Jézwiak M, Samsel R, Sutkowska U, Kolasiriska-
Cwikta A, Wyrwicz LS. Safety and efficacy of the FLOT regimen in the Polish population - an analysis of the prospec-
tive trial. Neoplasma. 2022 Dec;69(6):1445-1450. doi: 10.4149/neo_2022_220720N734. Epub 2022 Nov 11. PMID:
36353936.

3.  Marcisz-Grzanka K, Kotowicz B, Nowak A, Winiarek M, Fuksiewicz M, Kowalska M, Tysarowski A, Olesinski T, Palucki
J, Sulkowska U, Kolasinska-Cwikla A, Wyrwicz LS. Interleukin-6 as a Predictive Factor of Pathological Response to
FLOT Regimen Systemic Treatment in Locally Advanced Gastroesophageal Junction or Gastric Cancer Patients. Can-

cers (Basel). 2024 Feb 12;16(4):757. doi: 10.3390/cancers16040757. PMID: 38398148.

oswiadczam, iz méj udziat w powstaniu tych prac polegat na nadzorze merytorycznym, redagowaniu protokotu
badania, recenzji pierwotnych wersji manuskryptéw, petnieniu roli drugiego autora korespondencyjnego pracy
2i3.

Jednoczesnie wyrazam zgode na przedtozenie powyzszych prac przez lek. Katarzyne Marcisz-Grzanke
jako elementow rozprawy doktorskiej w formie spdjnego tematycznie zbioru artykutéw opublikowanych w cza-
sopismach naukowych.

Oswiadczam, iz samodzielna i mozliwa do wyodrebnienia czes¢ powyzszych prac wykazuje indywidu-
alny wktad lek. Katarzyny Marcisz-Grzanki przy opracowywaniu koncepcji badania, protokotu badania, doku-
mentéw do Komisji Bioetycznej NIO-PIB, rekrutacji chorych, zbieraniu danych, opracowywaniu i analizie wyni-
kow badan, przygotowaniu manuskryptu oraz petnieniu roli autora korespondencyjnego pracy 2 i 3 a takze

analizie danych, przygotowaniu manuskryptu i petnieniu roli autora korespondencyjnego pracy 1.
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