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Wykaz skréotow

CT — tomografia komputerowa (ang. computed tomography)

ECOG PS — stopien sprawnosci wedtug Eastern Cooperative Oncology Group (Eastern

Cooperative Oncology Group Performance Status)

EDM — system zarzadzania dokumentacjg elektroniczng (ang. electronic document

management system

NGS — sekwencjonowanie nowej generacji (ang. next-generation sequencing)

NOS — rak niedrobnokomoérkowy ptuca blizej nieokreslony (ang. not otherwise specified)
NSCLC — rak niedrobnokomoérkowy phuca (ang. non-small cell lung cancer)

ORR - odsetek obiektywnych odpowiedzi na leczenie (ang. objective response rate),

OS - catkowity czas przezycia (ang. overall survival)

PFS - czas przezycia wolny od progresji (ang. progression free survival)

SCLC - rak drobnokomoérkowy ptuca (ang. small cell lung cancer)

WHO — Swiatowa Organizacja Zdrowia (ang. World Health Organisation)
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2 Wstep

Wybuch pandemii COVID-19 w 2019r. miat istotny wplyw na systemy opieki zdrowotnej
na calym §wiecie. Swiatowa Organizacja Zdrowia (WHO) uznata chorobg wywolywang przez
wirus SARS-CoV-2 za pandemi¢ 11 marca 2020r. [1], [2]. Wedlug danych z 21 maja 2023
roku, na calym $wiecie zgloszono ponad 766 milionéw potwierdzonych przypadkow i ponad
6,9 miliona zgondw [3]. Wsrod populacji podatnych na zakazenie, pacjenci z rakiem phuc
stanowig wyjatkowe wyzwanie ze wzgledu na gorszy stan sprawnos$ci i ostabiony uktad
odporno$ciowy wynikajace z choroby podstawowej jak rowniez w wyniku prowadzonego
leczenia. W niniejszej pracy chcieliSmy oceni¢ wptyw COVID-19 na pacjentéw z rakiem ptuc,
ze szczegblnym uwzglednieniem oceny Eastern Cooperative Oncology Group Performance

Status (ECOG PS).

2.1 ECOG PS jako najwainiejszy parametr oceny stanu chorych z rakiem

pluca

ECOG PS (Eastern Cooperative Oncology Group Performance Status) jest szeroko
wykorzystywanym narzgdziem oceny funkcjonalnego statusu pacjentow z rakiem ptuc. Jest to
sze$ciopunktowa skala, ktora jest stosowana w onkologii do oceny funkcjonalnego statusu
pacjentow. Skala ta okresla zdolno$¢ pacjenta do wykonywania codziennych aktywnosci 1
pomaga w planowaniu 1 monitorowaniu leczenia. Pelng tabele z interpretacja poszczegolnych

stopni skali ECOG PS przedstawiono ponizej (Tabela 1).

Stopien sprawnosci ECOG PS > 2 jest waznym czynnikiem prognostycznym u pacjentow
z rakiem phuca leczonych immunoterapig lub chemioterapig [4], [5]. Pacjenci z ECOG PS > 2
osiggaja gorsze wyniki leczenia w poréwnaniu do pacjentéw z lepszym ECOG PS, zar6wno
pod wzgledem odsetka odpowiedzi na leczenie (ORR), jak i czasu przezycia wolnego od

progresji (PFS) oraz catkowitego czasu przezycia (OS) [4]. Ponadto, ECOG PS > 2 jest
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uznawane za niezalezny niekorzystny czynnik prognostyczny, ktory moze stuzy¢ jako czynnik

predykcyjny wynikdw terapeutycznych [4], [6].

Tabela 1. Skala ECOG PS

ECOG PS Opis

0 Pelna aktywnos$¢, zdolnos¢ do normalnej pracy

1 Objawy choroby obecne, mozliwos¢ chodzenia i wykonywania lekkiej
pracy

2 Zdolno$¢ do wykonywania czynnosci osobistych zachowana, chory spedza

w t6zku mniej niz potowe dnia

3 Ograniczona zdolno$¢ wykonywania czynnosci osobistych, chory spedza w

16zku ponad potowe dnia

4 Konieczno$¢ opieki innych osob, chory spedza w 10zku caty dzien

) Zgon

Nalezy zauwazy¢, ze pacjenci z ECOG PS 2 stanowig wysoce zrdznicowang grupe, gdzie
zte samopoczucie pacjentdéw wynika czasem z obecnosci wspotistniejagcych chordb, czasem z
samego raka, a czasem z kombinacji obu czynnikéw [5]. Obserwowane gorsze wyniki
terapeutyczne u pacjentéw z rakiem ptuc, ktérzy majg wynik ECOG PS 2 lub wyzszy, mozna
przypisa¢ kilku czynnikom. Pacjenci z wyzszymi wynikami ECOG PS charakteryzuja si¢
obnizong sprawnoscia fizyczng i gorszym ogolnym stanem zdrowia, co moze wplywaé na ich

zdolnos¢ do tolerowania agresywnych schematéw leczenia. Po drugie, obecnos¢
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wspotistniejacych choréb oraz wplyw samego raka mogg przyczynia¢ si¢ do gorszej
odpowiedzi na leczenie i gorszych wynikdéw przezycia obserwowanych u tej grupy pacjentow
[5], [7]. Mimo tych ograniczen ECOG PS jest powszechnie wykorzystywanym narzgdziem
stuzacym do oceny stanu pacjenta i ma istotne znaczenie kliniczne. Ocena w skali ECOG PS
jest kluczowym czynnikiem branym pod uwage podczas planowania diagnostyki oraz leczenia.
Nalezy jednak pamigtaé, ze ocena ECOG PS powinna by¢ zawsze uwzgledniana w konteks$cie

innych czynnikdw prognostycznych oraz indywidualnych cech pacjenta.

Niedostatek opieki wspomagajacej i wsparcia psychologicznego moze dodatkowo nasilaé
negatywne skutki dla pacjentow, w tym wyniki oceniane za pomocg skali ECOG PS [8].
Doswiadczenie dramatycznych wydarzen, takich jak pandemia COVID-19, skutkujace
utrudnieniem dostepu do opieki zdrowotnej, a w niektorych sytuacjach rowniez koniecznosé
opieki nad chorymi cztonkami rodziny, moze wywiera¢ dodatkowa presje¢ psychologiczng na
pacjentow i zwigksza¢ ryzyko opoznienia rozpoznania raka poprzez zmniejszenie stopnia

korzystania z opieki medycznej w zakresie badan przesiewowych i diagnostyki [9], [10].

2.2 Wplyw COVID19 na pacjentow 7 rakiem pluca

Pandemia COVID-19 miata istotny wplyw réwniez na pacjentow z rakiem pluca. Ze
wzgledu na obcigzenie chorobg zasadniczg jak rowniez w wyniku prowadzonego leczenia,
pacjenci z rozpoznaniem nowotworu pluca byli szczeg6lnie narazeni na niekorzystne skutki
pandemii COVID19. Naktadajgce sie objawy COVID-19 i raka ptuca stanowity szczegdlne
wyzwanie, w wyniku czego mogto dochodzi¢ do opdznien w diagnostyce oraz we wdrozeniu
wlasciwego leczenia [11]. Radiologiczna manifestacja w tomografii komputerowej (CT)
zapalenia ptuc spowodowanego przez COVID19 moze przypomina¢ obraz obserwowany u

pacjentow z rakiem ptuca lub towarzyszacym mu bakteryjnym zapaleniem ptuc, co dodatkowo
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moze utrudnia¢ diagnostyke i terapig tej grupy chorych [12]. Wyzej wymienione czynniki moga
zaburza¢ prawidtowy nadzor nad chorymi z rakiem phuca, prowadzac do op6znien i zaklocen

diagnostyki oraz leczenia [13].

Wykazano, iz pacjenci z rakiem nie tylko majg zwigkszone ryzyko zakazenia COVID-
19, ale rowniez cze$ciej doswiadczajg cigzszego przebiegu choroby i uzyskuja gorsze wyniki

leczenia w porownaniu do populacji nieobcigzonej nowotworem [14], [15].

W kontekscie oceny ECOG PS, ta standaryzowana metoda oceny zdolno$ci funkcjonalne;j
pacjentdw onkologicznych jest istotna do zrozumienia wptywu COVID-19 na opieke nad
pacjentami z rakiem ptuca. Skala ECOG PS jest gtownym narzedziem uzywanym w
podejmowaniu decyzji terapeutycznych i monitorowaniu pacjentow, przy czym ocena ta moze
zmienia¢ si¢ w czasie, bedac wypadkowa zaawansowania choroby podstawowe;j tj. raka ptuca
I chorob towarzyszacych, w tym COVID19 [6]. Optymalizacja decyzji terapeutycznych i
zapewnienie kontynuacji opieki byto w dobie COVID-19 ogromnym wyzwaniem na drodze do

ztagodzenia wptywu pandemii na leczenie chorych na raka ptuca [16].
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3 Cel pracy

Celem pracy byta:
1. Ocena wptywu COVID19 na oceng stanu ogolnego chorych na raka ptuca

2. Ocena wptywu COVID19 na efekty leczenia chorych na raka ptuca

U chorych zgtaszajacych si¢ do 11 Kliniki Chorob Pluc i Gruzlicy Uniwersyteckiego
Szpitala Klinicznego w Biatymstoku z podejrzeniem guza ptuca (kod ICD-10: D38) w okresie

12 miesigcy przed wybuchem pandemii i 12 miesigcy po jej rozpoczeciu.

Uzupetnieniem powyzszej pracy jest praca przegladowa, dotyczaca bezpieczenstwa oraz
efektow leczenia immunoterapig u chorych na raka ptuca ze stanem sprawnosci ECOG PS 2 z

identyfikacja podgrup oraz przyczyn obnizonego stanu sprawnosci.
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4  Material i metody

Badanie obejmowato pacjentow przyjetych do II Kliniki Choréb Pluc Uniwersytetu
Medycznego w Biatymstoku z podejrzeniem guza pluca (ICD-10: D38) 12 miesi¢cy przed
epidemig COVID-19 oraz 12 miesigcy po jej wybuchu. Pacjenci przyjeci od 1 kwietnia 2019
do 31 marca 2020 roku zostali uznani za grupe przedepidemiczng, nazywang pdzniej grupa
,preCOVID”, za$ pacjenci przyj¢ci w okresie od 1 kwietnia 2020 do 31 marca 2021 roku zostali
uznani za grup¢ epidemicznag, ktorg okreslono jako grupe ,,COVID”. Powyzsze ramy czasowe
zostaly przyjete ze wzgledu na poczatek wybuchu epidemii w Polsce (pierwszy przypadek
COVID-19 w Polsce miat miejsce 4 marca 2020 roku, a pierwszy przypadek COVID-19 w
Bialymstoku, gdzie przeprowadzano badanie, zostat zdiagnozowany 17 marca 2020 roku).
Uniwersytecki Szpital Kliniczny w Bialymstoku, w ktorym przeprowadzono badanie, jest
najwigkszym i najbardziej zaawansowanym podmiotem $wiadczacym ustugi z zakresu opieki
zdrowotnej na terenie potnocno-wschodniej Polski, przyjmujacym rocznie ponad 50 000
pacjentow i udzielajacych okoto 200 000 wizyt ambulatoryjnych. Byt to najwickszy szpital
przyjmujacy 1 leczacy pacjentow z COVID-19 w tej czgsci Polski w opisanym okresie. W
analizie nie uwzgledniono pacjentéw z przerzutowymi guzami ptuc pochodzgcymi z innych
narzagdow oraz z tagodnymi guzami, aby ograniczy¢ analiz¢ wylacznie do potwierdzonych
przypadkow raka pluca. Zebrane dane przedstawia Tabela 2. Nastepnie dane zostaly

skategoryzowane zgodnie z informacjami przedstawionymi w Tabeli 3.
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Tabela 2. Dane zebrane w ramach analizy retrospektywnej

Kryterium

Wiek

Ple¢

Data przyjecia

Data diagnozy

Histopatologia

Stopien kliniczny (CS)

ECOG PS

Stosowane leczenie

Radykalno$¢ leczenia

Data $mierci jesli dostgpna lub data ostatniego kontaktu z pacjentem
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Tabela 3. Kategorie uzyte w analizie opisowej

Parametr Kategorie
Wiek <65
65-74
>75

Stopien zaawansowania klinicznego

Niskozaawansowany rak ptuc (I-111A)

Zaawansowany rak ptuc (IIIB-1V)

Radykalno$¢ leczenia

Brak radykalnego leczenia (chemioterapia
paliatywna, radioterapia paliatywna lub
leczenie

immunoterapia, najlepsze

wspomagajace)

Radykalne leczenie (operacja, radykalna

radioterapia, radykalna radioterapia z

chemioterapiag w NSCLC)

Brak dostepnych informacji

ECOG PS

Wysoki stopien sprawnosci (ECOG PS 0-1)

Niski stopien sprawnosci (ECOG PS 2-4)
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Dane pacjentow pochodza z analizy elektronicznej dokumentacji medycznej
przechowywanych w systemie CliniNET. CIiniNET to system zarzadzania danymi (EDM),
ktory stuzy do opisywania historii choroby pacjenta oraz umozliwia gromadzenie i odtwarzanie
wynikoéw badan oraz monitorowanie leczenia. Zbiera i przechowuje wszystkie wyniki istotne

dla opieki nad pacjentem, w tym badania laboratoryjne, obrazowe i histopatologiczne.

Rodzaj stosowanego leczenia zostat podzielony na dwie grupy wedtug radykalnosci. Jako
leczenie radykalne przyjeto nastepujace opcje: leczenie chirurgiczne, radykalng
chemioradioterapi¢ i radykalng radioterapi¢, podczas gdy inne metody leczenia uznano za

nieradykalne.

Ze wzgledu na brak danych dotyczacych doktadnej daty $mierci, w celu posredniej oceny
wplywu COVID-19 na przezycie pacjentow wykorzystano dostepne dane o statusie pacjenta
(zyje/czy nie zyje) w bazie danych eWUS (krajowy publiczny system elektroniczny
umozliwiajacy natychmiastowe potwierdzenie prawa pacjenta do $wiadczen opieki
zdrowotnej) z dnia 25 listopada 2021 roku oraz dat¢ ostatniego kontaktu z pacjentem
obejmujgca wizyte szpitalng, wizyte w poradni ambulatoryjnej lub kontakt telefoniczny. Daty
zgonu zostaly uwzglednione tylko w przypadku, gdy $mier¢ pacjenta nastgpita w szpitalu.
Potaczenie informacji z tych dwoch zrodet umozliwito dokonanie posredniej oceny przezycia,

ktora przeprowadzono za pomocg analizy Kaplana-Meiera.

Wszystkie analizy statystyczne zostaty przeprowadzone przy uzyciu oprogramowania
STATISTICA 13.0 (StatSoft, Krakéw, Polska). Normalno$¢ zostata oceniona za pomocg testu
Shapiro-Wilka. Poréwnania miedzy grupami przeprowadzono za pomocg testu chi-kwadrat lub
testu U Manna-Whitneya. Wskaznik przezycia zostat oceniony za pomoca krzywych Kaplana-
Meiera. Istotno$¢ statystyczng oceniano za pomoca testu log-rank. We wszystkich przypadkach

p < 0,05 uznano za istotne statystycznie.
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5 Wyniki

Wyodrebniono 320 osob spetniajacych kryteria wigczenia do badania. Charakterystyka

wlaczonych pacjentow zostala przedstawiona w Tabeli 4.

Tabela 4. Charakterystyka pacjentow objeta analizg

Wszyscy, preCOVID, COVID,
Cecha
n =320 n=132 n =188

Pleé¢, n (%)

Mezczyzni 229 (71.6) 97 (73.5) 134 (71.3)

Kobiety 91 (28.4) 35 (26.5) 54 (28.7)
Wiek (lata), mediana 68.46 (Me: 69) 69.59 (Me: 70) 67.66 (Me: 69)
Typ histopatologiczny, n (%)

Rak plaskonablonkowy 135 (42.2) 54 (40.9) 81 (43.1)

Rak gruczolowy 87 (27.2) 37 (28.0) 50 (26.6)

Rak drobnokomorkowy 71 (22.2) 30 (22.7) 41 (21.8)

Rak NOS 19 (5.9) 10 (7.6) 9 (4.8)

Brak danych 8 (2.5) 1(0.8) 7(3.7)
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Zaawansowanie Kkliniczne (CS)

n (%)
1A 17 (5.3) 14 (10.6) 3(1.6)
1B 9 (2.8) 4 (3.0) 5 (2.7)
A 25 (7.8) 10 (7.6) 15 (8.0)
1B 33 (10.3) 10 (7.6) 23 (12.2)
lnic 3(0.9) 0(0.0) 3(1.6)
v 232 (72.5) 94 (71.2) 138 (73.4)
Brak danych 1(0.3) 0(0.0) 1(0.5)

Stopien sprawnosci (ECOG PS)

n (%)
0 14 (4.4) 10 (7.6) 4(2.1)
1 227 (70.9) 97 (73.5) 130 (69.1)
2 40 (12.5) 7(5.3) 33 (17.6)
3 11 (3.4) 6 (4.5) 5(2.7)
4 26 (8.1) 11 (8.3) 15 (8.0)
Brak danych 2 (0.6) 1(0.8) 1(0.5)
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Wiekszo$¢ pacjentow miescita si¢ w przedziale wieku 65—74 lata (n = 143), 98 0s6b miato
mniej niz 65 lat, a 79 osoéb miato 75 lat lub wiecej. Srednia i mediana wieku dla grupy
preCOVID-19 oraz grupy COVID-19 wynosily odpowiednio 69,59 lat (Mediana: 70) i 67,66
lat (Mediana: 69). Nie stwierdzono istotnej statystycznie réznicy w medianie wieku migdzy

grupami (preCOVID-19 vs. COVID-19 p = 0,057).

Stopien zaawansowania choroby zostat okreslony zgodnie z najnowsza 6sma edycja
klasyfikacji TNM. Chociaz system klasyfikacji TNM jest zwykle mniej istotny dla raka
drobnokomorkowego niz dla raka niedrobnokomoérkowego, moze by¢ stosowany dla obu

rodzajow nowotworow.

W dalszej analizie pacjenci zostali podzieleni na kategorie wedlug stopnia
zaawansowania klinicznego (CS) oraz wyniku oceny stanu ogélnego ECOG PS, jak pokazano

w Tabeli 5.

Wykonano réwniez analiz¢ zastosowanych metod leczenia (chemioterapia n = 173,
radykalna radioterapia n = 7, operacja n = 28, leczenie objawowe n = 26, chemioradioterapia n
= 27, paliatywna radioterapia n = 4, brak leczenia ze wzgledu na zgon n = §, immunoterapia n
= 28, zgon przed wlaczeniem leczenia n = 19). Rodzaj zastosowanego leczenia przedstawiono

w tabeli ponizej (Tabela 6).

W badaniu stwierdzono istotng statystycznie r6znicg pomiedzy badanymi grupami w
zakresie oceny stanu ogo6lnego wedhug skali WHO/ECOG PS u pacjentow przyjetych do
szpitala celem diagnostyki guza ptuca w okresie preCOVID oraz COVID. W okresie przed
COVID-19 statystycznie wigkszy odsetek pacjentow charakteryzowat dobry stan sprawnosci,
oceniony jako WHO 0-1, w porownaniu do odpowiadajacego okresu pandemicznego COVID-
19 (ECOG PS 0-1 preCOVID-19 vs. COVID-19: 107 (81,1%) vs. 135 (71,8%); ECOG PS > 2

preCOVID-19 vs. COVID-19: 24 (18,2%) vs. 53 (28,2%); p = 0,04). Podobna zaleznos$¢ byta
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widoczna odnos$nie stopnia zaawansowania klinicznego choroby podczas zgtoszenia w okresie

przed pandemig oraz w trakcie jej trwania.

Tabela 5. Podzial pacjentow na kategorie wedlug stopnia zaawansowania klinicznego i wyniku

oceny stanu og6lnego ECOG PS.

Wszyscy, preCOVID, COVID,
Kategoria
n =320 n =132 n =188
Stopien zaawansowania (CS),
n (%)
Niskozaawansowany rak pluca
51 (15.9) 28 (21.2) 22 (11.7)
(1-111A)
Zaawansowany rak pluca
268 (83.8) 104 (78.8) 165 (87.7)
(1B-1Vv)
Brak informacji 1(0.3) 0 (0.0) 1(0.5)
ECOG PS, n (%)
Dobry (ECOG PS 0-1) 242 (75.6) 107 (81.1) 135 (71.8)
Zly (ECOG PS 2-4) 77 (24.1) 24 (18.2) 53 (28.2)
Brak informacji 1(0.3) 1(0.8) 0(0.0)
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Tabela 6. Poréwnanie rodzajow leczenia stosowanych w okresach przed COVID-19 i COVID-109.

Typ leczenia Wszyscy preCOVID COoVID p
Chemioterapia 173 79 94 0.18
Radioterapia 7 4 3 0.7
Operacja 28 17 11 0.25
Leczenie paliatywne 26 14 12 0.69
Radioterapia + chemioterapia 27 9 18 0.08
Nieradykalna radioterapia 4 1 3 0.32
Zgon przed wlaczeniem 8 1 7 *0.03
leczenia

Immunoterapia 28 4 24 *0.001

W trakcie pandemii odsetek pacjentow zglaszajacych si¢ z wyzszym stopniem
zaawansowania nowotworu, okre§lanego jako CS IIIB-1V, byt istotnie wyzszy w poréwnaniu
do analogicznego okresu przed pandemig (CS I-111A preCOVID-19 vs. COVID-19: 28 (21,2%)
vs. 22 (11,7%); CS 1IB-IV preCOVID-19 vs. COVID-19: 104 (78,8%) vs. 165 (87,7%)).
Poréwnujac rodzaj zastosowanego leczenia w okresach preCOVID-19 i COVID-19, mozna
zauwazy¢, ze w okresie COVID-19 stwierdzono wigcej przypadkdéw stosowania immunoterapii
oraz wigksza liczbe chorych, u ktérych nie rozpoczeto leczenia z powodu zgonu. Nie
stwierdzono istotnej réznicy w czesto$ci stosowania innych metod leczenia. Przeprowadzono

réwniez porownanie grup preCOVID-19 i COVID-19 pod wzgledem odsetka leczenia
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radykalnego. Na podstawie uzyskanych danych nie stwierdzono istotnej réznicy w czgstosci
leczenia radykalnego w okresie przed i po pandemii (leczenie radykalne preCOVID-19 vs.

COVID-19: 29 (22%) vs. 32, leczenie nieradykalne preCOVID-19 vs. COVID-19 p =0,5).

Przeprowadzono roéwniez analizg¢ przezycia pomigdzy grupami. W analizie gtownie
wykorzystano date ostatniego kontaktu z powodu braku mozliwos$ci uzyskania informacji o
dacie zgonu. Nie stwierdzono istotnej statystycznie réznicy w przezyciu ogélnym preCOVID-
19 vs COVID-19 (log-rank p =0,63). Jak si¢ spodziewano, pacjenci leczeni w sposéb
radykalny charakteryzowali si¢ istotnie dluzszym przezyciem (p = 0,0001 w tescie log-rank).
Nie stwierdzono istotnej réznicy w przezyciu pomiedzy chorymi leczonymi radykalnie i
nieradykalnie w grupie preCOVID-19 vs COVID-19 (odpowiednio p = 0,89 i p =0,6). Ciekawe
wyniki zaobserwowano poréwnujgc przezycie W odniesieniu do typu histologicznego w
grupach badanych. Zaobserwowano istotne wydluzenie przezycia pacjentow z
gruczolakorakiem w okresie pandemii w porownaniu do okresu poprzedzajacego pandemie
(p =0,07 w tescie log-rank). Ponadto, zaobserwowano istotne zmniejszenie czasu przezycia
pacjentow z rakiem NOS w okresie pandemii w poréwnaniu do okresu przed pandemia (p =
0,04 w tescie log-rank). Nie stwierdzono istotnych statystycznie réznic w przezyciu chorych z

pozostatymi typami histologicznymi raka (rak ptaskonabtonkowy i rak drobnokomadrkowy).
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Szczegotowe wyniki dotyczace analizy przezycia znajdujg si¢ w pracy oryginalnej,

wchodzacej w sktad rozprawy doktorskie;j:

Impact of COVID-19 in Patients with Lung Cancer: A Descriptive Analysis

Mojsak D., Debezynski M, Kuklinska B., Minarowski L., Kasiukiewicz A., Moniuszko-

Malinowska A., Czupryna P., Mroz R. M.

6 Dyskusja

Wystgpienie epidemii koronawirusa SARS-CoV-2 (COVID-19) miato wptyw na wiele
aspektow leczenia chorych na raka. Na poczatku trudno bylo oceni¢ jak bardzo pandemia
odcisneta pietno na postepowaniu z chorymi onkologicznymi. Czynnikiem odpowiedzialnym
za konsekwencje rozprzestrzeniania si¢ wirusa byly zarowno bezposrednie skutki zakazenia,
jak i posrednie efekty wynikajgce z upo$ledzenia systemu opieki zdrowotnej oraz ogdlnego
kryzysu gospodarczego [17]. Jak wykazata analiza COVID and Cancer Research Network
(CCRN), trendy sugerowaly znaczacy spadek liczby wizyt chorych nowotworowych

spowodowany pandemiga [18].

W badaniu przeprowadzonym przez Rodrigueza i in. na populacji amerykanskiej we
wczesnych stadiach pandemii w przypadku prawie potowy pacjentow stwierdzono istotne
zmiany w szeroko rozumianej opiece medycznej. Nalezy zaznaczy¢, ze wplyw pandemii na
zwigzane z nowotworami problemy oraz na spoteczne determinanty zdrowia byl bardziej

dotkliwy u 0sob z zaawansowang choroba [19].

Uposledzona funkcja ptuc wynikajaca z zajecia uktadu oddechowego rozwijajacym sie
nowotworem moze sprawic, ze osoby te mogg by¢ bardziej podatne na powiktania oddechowe

zwigzane z COVID-19. Dodatkowo, ostabienie uktadu odpornosciowego chorych na raka
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ptuca, bedacy wynikiem choroby podstawowej i/lub stosowanego leczenia, moze wptynaé
negatywnie na zdolno$¢ organizmu do zwalczania zakazenia wirusowego [20]. Ponadto,
obecno$¢ chorob towarzyszacych wraz z postepujacym nowotworem nasilaja cigzkosé
przebiegu choroby. Czynniki te przyczyniajg si¢ do zwigkszonego prawdopodobienstwa
wystgpienia cigzkich powiktan COVID-19, czgstszych hospitalizacji, a nawet $miertelno$ci
[21]. Ponadto, u pacjentow jednoczesnie chorujacych na raka i COVID-19 stwierdzono wigksze
ryzyko ciezkiego przebiegu choroby wirusowej w poréwnaniu z pacjentami bez
wspotistniejacego raka [1]. Pacjenci onkologiczni charakteryzowal wyzszy wskaznik

$miertelnosci z powodu COVID-19 [22], [23], zwtaszcza tych z rakiem ptuca [24], [25].

Negatywny wptyw na diagnostyke i leczenie chorych nowotworowych spowodowane
pandemig COVID-19, moze mie¢ daleko idace konsekwencje kliniczne w tej grupie pacjentow.
Opoznienia w diagnostyce uniemozliwiajag wczesne wykrycie choroby oraz maja istotny
negatywny wplyw na czas podjecia i rodzaj leczenia, co przetozy¢ si¢ moze na uzyskiwane
wyniki terapii [26]. Wielu pacjentéw onkologicznych w tym okresie doswiadczyto zmian w
planach leczenia raka ptuc [27]. Pandemia COVID-19 istotnie ograniczyta liczbe chorych na
raka ptuca poddanych leczeniu onkologicznemu. W badaniu przeprowadzonym przez Araujo
i in. w Centrum Medycznym Ameryki Lacinskiej poréwnano dwa okresy: przed COVID-19
(marzec-maj 2019) i w trakcie pandemii COVID-19 (marzec-maj 2020). Obserwowano
znaczacy spadek liczby pacjentow poddawanych leczeniu onkologicznemu po pandemii

COVID-19 [28].

Reyes i in. [29] wykazali, ze podczas pandemii COVID-19 zdiagnozowano o 38% mniej
nowych przypadkéw chorych na raka ptuca w poréwnaniu z okresem przed COVID-19, a w
czasie pandemii wykryto wigcej przypadkow NSCLC w zaawansowanym stadium. W tym
samym badaniu wskaznik $miertelnosci w ciaggu 30 dni od zgloszenia chorych z nowo

rozpoznanym NSCLC znaczaco wzrdst w okresie pandemii z 25% przed COVID-19 do 49% w
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trakcie COVID-19. W przypadku nowych rozpoznan SCLC wskaznik §miertelnosci w ciggu 30
dni wzrdst z 18% przed COVID-19 do 32% w trakcie COVID-19. Obserwacje te sa spdjne z
wynikami uzyskanymi w mojej pracy. Badanie przeprowadzone przez Englum i in. skupiajace
si¢ na nowo rozpoznanych przypadkach raka podczas pandemii wykazato zmniejszenie liczby
rozpoznan raka gruczotu krokowego, ptuc, pecherza moczowego i jelita grubego, co podkresla
wplyw opdznionych diagnoz na dtugoterminowe wyniki [30]. Trwajace badanie (MA03.08)
wykazato negatywny wplyw pandemii na diagnostyke raka pluca, z mniejsza liczba
zdiagnozowanych przypadkow i wigksza liczba stadiow zaawansowanych w poréwnaniu do

2019 roku, co wydaje si¢ by¢ zwigzane z gorszymi wynikami leczenia [27].

W badaniu wtasnym nie oceniano wskaznika $miertelno$ci, poniewaz zgony pacjentow,
ktore mialy miejsce poza szpitalem nie byly zglaszane. W badaniu wlasnym uzyto daty
ostatniego kontaktu z pacjentem oraz informacji o statusie (pacjent zyje/nie zyje) za
posrednictwem systemu eWUS, jednak obliczenia oparte na tych danych majg ograniczona
warto$¢. Nie odzwierciedlajg one dokladnie czasu przezycia, poniewaz utrata kontaktu mogta
by¢ wynikiem zaré6wno $mierci pacjenta, zakwalifikowania go do opieki paliatywnej, jak i
hospitalizacji i leczenia w innym szpitalu.

Interesujgcym faktem w badaniu wlasnym jest znaczaco dluzsze przezycie pacjentow z
gruczolakorakiem w czasie pandemii w poréwnaniu do okresu przed pandemig. Jednym z

mozliwych powodow moze by¢ zwigkszone zastosowanie immunoterapii, co mogto miec¢

bezposredni wptyw na wyniki leczenia w tej grupie chorych .
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7  Wnioski

Pandemia COVID-19 miata negatywny wptyw na pacjentow z rakiem ptuca. U chorych
na raka phuca zgtaszajacych si¢ w trakcie pandemii stwierdzono gorszy stopien sprawnosci
wyrazony w skali ECOG PS w poréwnaniu do chorych przed pandemia. Pacjenci zglaszajacy
si¢ do diagnostyki w okresie pandemii charakteryzowali si¢ rowniez wigkszym
zaawansowaniem nowotworu. Odsetek stosowanego leczenia radykalnego byt porownywalny
w obu okresach, stwierdzono jednak wigkszg czegstos¢ stosowania immunoterapii. W okresie
pandemicznym czesciej dochodzito rowniez do zgonu chorych przed rozpoczgciem leczenia.
Catkowite przezycie chorych bylo poréwnywalne w obu okresach. Stwierdzono dtuzsze
przezycie chorych z rakiem gruczotowym oraz krotsze w przypadku raka typu NOS w trakcie
pandemii. Niezbedne s3 dalsze badania oceniajace skutki pandemii w tej populacji chorych w

dhuzszym okresie obserwacji.
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Abstract: The COVID-19 pandemic poses a challenge to health systems worldwide. Limiting health-
care availability may delay early diagnosis and worsen the treatment effects of various diseases,
including oncological diseases. We analyzed patients presenting to the 2nd Department of Lung
Diseases and Tuberculosis in Biatystok, Poland, with suspicion of lung cancer 12 months prior to
the COVID-19 pandemic (pre-COVID-19) and, similarly, 12 months after the outbreak of the pan-
demic (mid-COVID). In total, 320 patients were analyzed—132 prior to and 188 after the COVID-19
outbreak. During the COVID-19 period, there was a lower percentage of patients presenting with
ECOG performance status (-1, with a noticeably increased percentage of patients with ECOG PS
=2, The disease’s clinical stage (CS) was higher on admission during COVID-19. We observed more
use of immunotherapy and more deaths before the start of treatment during the COVID-19 period.
These results provide insight into the early effects of the COVID-19 pandemic on lung cancer patients
and underscore the importance of conducting further studies to assess the long-term effects of the
COVID-19 pandemic on this population.

Keywords: lung cancer; COVID-19; cancer care; epidemiology

1. Introduction

The global outbreak of coronavirus disease 2019 (COVID-19) caused by the severe
acute respiratory syndrome coronavirus 2 (SARS-CoV-2), declared by the World Health
Organization as a global pandemic on the 11 of March 2020, has affected healthcare systems
around the world [1,2]. As of 18 December 2022, over 649 million confirmed cases and over
6.6 million deaths have been reported globally [3].

Lung cancer remains the leading cause of cancer-related deaths in men and women
with over 2 million cases globally [4,5]. Despite the advances in diagnostics and treatment,
the survival of these patients remains relatively short [6]. Quick and early diagnosis and
access to treatment is the key factor responsible for improving the prognosis of lung cancer
patients [7].

The pandemic has had a huge impact on the functioning of health care [8]. One
group particularly affected by the pandemic include cancer patients. This specific group
of patients was disproportionately affected by the COVID-19 pandemic with the impact
on the delivery of cancer care, adverse treatment outcomes, and even disruption of cancer
research [9]. The most commonly considered effect is a direct impact, i.e., illnesses and
deaths caused by COVID-19. However, the indirect impact of limited access to healthcare
for patients suffering from other diseases is often overlooked [10]. Security measures taken
by the government and hospital administration forced physicians to make difficult ethical
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decisions in order to reduce the risk of SARS-CoV infection, which often led to delays in
diagnosis and treatment [11].

By reducing the number of places in oncology departments, hindering access to
diagnostics, and interrupting or terminating the treatment regime, the pandemic posed
a particular challenge for the cancer population. However, the effect of the pandemic on
treatment outcomes has not been well understood so far, and much attention is now being
paid to collecting data on the impact of COVID-19 on cancer patients [12-14]. Protecting
patients with lung cancer from COVID-19 complications, while avoiding treatment delays,
has brought unique challenges to healthcare facilities. The symptoms presented by patients
with lung cancer, such as cough, dyspnea, and hemoptysis are consistent with those
that occur in COVID-19, which additionally hindered proper diagnostics and therapeutic
management [15-17].

Based on the observation of lung cancer patients reporting to our department, we
decided to analyze this population, which included patients reporting to the Lung Disease
Department in order to diagnose a lung tumor (ICD-10 code: D38) in the 12 months prior
to the outbreak of the pandemic and 12 months after its start. Our main objective was to
collect descriptive data on patients admitted in the two periods (before and during the
pandemic) and to assess the combined effect of all components of the pandemic on lung
cancer patients.

2. Materials and Methods

Our study included patients admitted to the 2nd Department of Lung Diseases, Med-
ical University of Bialystok, Poland, for the diagnosis of a lung tumour (ICD-10: D38)
12 months prior to the COVID-19 epidemic and 12 months after the outbreak. Patients
admitted from 1 April 2019 to 31 March 2020 were considered the pre-COVID-19 group
and patients admitted in the period from 1 April 2020 to 31 March 2021 were considered
the COVID-19 group, since the outbreak of the epidemic in Poland began in according
time period (the first case of COVID-19 in Poland was on 4 March 2020, and the first
case of COVID-19 in Biatystok where the study was performed was diagnosed on the
17 March 2020). The Medical University of Bialystok Clinical Hospital, where the study
was performed, is the largest and most-advanced healthcare operator in north-eastern
Poland, with over 50,000 hospitalizations and 200,000 outpatient appointments annually. It
was the largest hospital receiving and curing COVID-19 patients in this part of Poland in
the described period. Patients with metastatic lung tumours originating from other organs
and benign tumours were not included in the analysis to limit the analysis to confirmed
lung cancer cases only. The collected data contained the information presented in Table 1.
The data was then categorized for further analysis according to Table 2.

Table 1. Data collected via retrospective analysis.

Collected Data

Age
Sex

Date of admission

Date of diagnosis

Histopathology
Clinical stage (CS)
ECOG PS5
Treatment administered
Radicalness of administered treatment
Date of death, if available, or date of the last contact with the patient

36



Int. |. Environ. Res. Public Health 2023, 20, 1583 Jofl12

Table 2. The categories used in the analysis.

Parameter Categories
<65
Age 65-74
>75
Clinical stage (CS) Non-advanced lung cancer (I-IIA)

Advanced lung cancer (ITIB-IV)

no radical treatment (palliative chemotherapy,
palliative radiotherapy or immunotherapy, best
Radicalness of treatment supportive care)
radical treatment (surgery, radical radiotherapy,
radical radiochemotherapy of NSCLC)
No information available

] 3 Good (ECOG PS0-1)
ECOG Performance Status Poor (ECOG PS 2-4)

Patient data comes from analyzing electronic medical records stored in the hospital’s
electronic documentation system, CliniNET. CliniNET is an electronic data management
(EDM) system used to describe the patient’s history and findings in examination and
administering treatment. It collects and stores all the results significant for patient care,
including laboratory tests, imaging and histopathology.

The type of treatment used was divided into two groups according to the radicalness,
assuming as a radical treatment following options: surgical treatment, radical chemoradio-
therapy, and radical radiotherapy, whereas the other treatment methods were assumed as
non-radical treatment.

Because of the lack of data on the exact date of death, in order to indirectly assess the
impact of COVID-19 on the treatment of patients, we used the available data on the patient’s
dead/alive status in the eWUS (national public electronic system enabling immediate
confirmation of the patient’s right to health care services) database as of 25 November 2021,
and the date of the last contact with the patient regarding a hospital visit, outpatient clinic
visit, or telephone contact. Death-relating dates were included only if the patient’s death
occurred in the hospital. Combining the information from these two sources allowed us
to make an indirect assessment of survival, which we performed using the Kaplan-Meier
analysis.

All the statistics were performed with STATISTICA 13.0 software (StatSoft, Krakow,
Poland). Normality was assessed using the Shapiro-Wilk test. Comparison between groups
was performed using the Chi-squared or Mann-Whitney U test when applicable. The
survival rate was assessed using Kaplan—Meier curves. Significance was assessed with the
log-rank test. In all cases, p < 0.05 was considered statistically significant.

3. Results

We managed to include 320 people who met the inclusion criteria. Clinical characteris-
tics of the patients are presented in Table 3.

Most patients were 65-74 years (1 = 143), 98 were aged <65 years, and 79 were 75 years
or older. The mean age and median for the pre-COVID-19 and COVID-19 groups were
69.59 (Me: 70) and 67.66 (Me: 69) years, respectively. There was no statistically significant
difference in median age between groups (pre-COVID-19 vs. COVID-19 p = 0.057).

The stage of disease was determined in accordance with the latest 8th edition of the
TNM classification. Although the TNM staging system is generally not as important for
SCLC as it is for NSCLC, it can be used for both malignancies.
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Table 3. The clinical characteristics of patients included in the analysis.

Clinical Characteristic Total, Pre-COVID-13, COVID-19,
n =320 (%) n=132 n =188
Sex, 11 (%)
Male 229 (71.6) 97 (73.5) 134 (71.3)
Female 91 (28.4) 35 (26.5) 54 (28.7)
Age (years), median 68,46 (Me: 69) 69.59 (Me: 70) 67.66 (Me: 69)
Histopathology, n (%)
Squamous cell carcinoma 135 (42.2) 54 (40.9) 81(43.1)
Adenocarcinoma 87 (27.2) 37 (28.0) 50 (26.6)
Small cell lung cancer 71(22.2) 30(22.7) 41(21.8)
NOS 19 (5.9) 10 (7.6) 9(4.8)
No diagnosis 8(2.5) 1(0.8) 7(3.7)
CS category, n (%)
A 17 (5.3) 14 (10.6) 3(1.6)
1B 9(2.8) 4(3.0) 5(2.7)
LA 25 (7.8) 10 (7.6) 15 (8.0)
1B 33(10.3) 10(7.6) 23(12.2)
c 3(0.9) 0(0.0) 3(1.6)
v 232 (72.5) 94 (71.2) 138 (73.4)
No data 1(0.3) 0(0.0) 1(0.5)
ECOG Performance Status, n (%)
0 14 (4.4) 10 (7.6) 4(2.1)
1 227 (70.9) 97 (73.5) 130 (69.1)
2 40 (12.5) 7 (5.3) 33 (17.6)
3 11 (3.4) 6(4.5) 5(2.7)
4 26 (8.1) 11 (8.3) 15 (8.0)
No data 2(0.6) 1(0.8) 1(0.5)

For further analysis, patients were divided into categories regarding clinical stage (CS)

and ECOG PS, as shown in Table 4.

Table 4. Patients divided into categories by clinical stage and ECOG performance status.

Category Total, Pre-COVID-19, COVID-19,
n =320 n=132 n =188
Clinical stage (CS), n (%)
Non-advanced lung cancer (I-II1A) 51(15.9) 28(21.2) 22(11.7)
Advanced lung cancer (II1B-1V) 268 (83.8) 104 (78.8) 165 (87.7)
No information 1(0.3) 0(0.0) 1(0.5)
ECOG PS5, n (%)
Good (ECOG PS5 0-1) 242 (75.6) 107 (81.1) 135 (71.8)
Poor (ECOG PS 2-4) 77 (24.1) 24 (18.2) 53 (28.2)
No information 1(0.3) 1(0.8) 0(0.0)

Data on the treatment method used were reported (chemotherapy n = 173, radical
radiotherapy n = 7, surgery n = 28, symptomatic treatment n = 26, chemoradiotherapy
n =27, palliative radiotherapy n = 4, no treatment due to death n = 8, immunotherapy
n =28, no treatment required n = 19). The type of treatment used is presented in the table

below (Table 5).

38



Int. |. Environ. Res. Public Health 2023, 20, 1583 hofl12

Table 5. Comparison of types of treatment used in pre-COVID-19 and COVID-19 periods.

Type of

Treatment Total Pre-COVID-19 COVID-19 P
CHTX 173 79 94 0.18
RTX 7 4 3 0.7
Surgery 28 17 11 0.25
Palliative 26 14 12 0.69
RTX and CHTX 27 9 18 0.08
Non-radical RTX 4 1 3 0.32
Death before
treatment 8 1 7 0.03*
administered
Immunotherapy 28 4 24 0.001 *

* p <0.05 CHTX—chemotherapy, RTX—radiotherapy.

In our study, we found a statistically significant difference in the performance status
according to the WHO/ECOG PS scale in patients admitted to the hospital for the diagnosis
of a lung tumour—in the pre-COVID-19 period, a more significant percentage of patients
had high-performance status assessed as WHO (-1 compared to the corresponding period
in the COVID-19 period (ECOG PS 0-1 pre-COVID-19 vs. COVID-19: 107 (81.1%) vs. 135
(71.8%); ECOG PS > 2 pre-COVID-19 vs. COVID-19: 24 (18.2%) vs. 53 (28.2%); p = 0.04).
A similar relationship could be seen after the analysis of the clinical advancement of the
disease. CS assessed on admission in the pre-COVID-19 and COVID-19 periods—during
the pandemic, the percentage of patients presenting with more advanced cancer was
significantly higher (CS I-IIIA pre-COVID-19 vs. COVID-19: 28 (21.2%) vs. 22 (11.7%); CS
MIB-IV pre-COVID-19 vs. COVID-19: 104 (78.8) vs. 165 (87.7). In comparison of the type of
treatment used in the pre-COVID-19 and COVID-19 periods, we can observe that in the
COVID-19 period, there were more cases of immunotherapy use and more patients who
did not start the treatment because of death. We observed no significant difference in the
frequency of other treatments used. We also compared the pre-COVID-19 and COVID-19
groups in terms of the percentage of radical treatment used—based on the data obtained,
no significant difference in the frequency of radical treatment used in the period before and
after the pandemic was found (radical treatment pre-COVID-19 vs. COVID-19: 29 (22%) vs.
32 non-radical treatment pre-COVID-19 vs. COVID-19 p = 0.5).

In a further analysis, we also performed a survival analysis between the pre-COVID-19
and COVID-19 groups. In the analysis, we mainly used the date of the last contact due to
the inability to obtain information on the death date. There was no statistically significant
difference in overall survival between the COVID-19 and pre-COVID-19 groups based
(log-rank p = 0.63) (Figure 1).

As expected, patients treated radically were characterized by significantly longer
survival (log-rank p = 0.0001) (Figure 2). However, there was no significant difference
in survival between the analogous groups (radically and non-radical treated) in the pre-
COVID-19 and COVID-19 periods (p = 0.89 and p = 0.6, respectively) (Figures 3 and 4).

Interesting results were observed when comparing the survival in individual histolog-
ical types between the pre-COVID-19 and COVID-19 groups. After dividing into particular
types, a significant increase in the survival of patients with adenocarcinoma during the
pandemic period was observed compared to the period prior to the pandemic (log-rank
p = 0.07) (Figure 5).

On the other hand, a significant reduction in the survival time of patients with NOS
carcinoma during the pandemic compared to the pre-pandemic was observed (log-rank
p = 0.04) (Figure 6).
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Figure 1. Kaplan-Meier Survival Analysis—pre-COVID-19 vs. COVID-19 overall survival, log-rank.
P=10.63.
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Figure 2. Kaplan-Meier Survival Analysis—radical vs. non-radical treatment, log-rank p = 0.0001.

40



Int. |. Environ. Res. Public Health 2023, 20, 1583 7of12

=)
W

Qverall Survival probability
=
=

0.3

0.2

0.1

0.0
0 100 200 300 400 500 600 700 800 900 1000 _ pecoVID

Time (days) == COVID

Figure 3. Kaplan-Meier Survival Analysis—non-radical treatment pre-COVID-19 vs. COVID-19,
log-rank p = 0.89.
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Figure 4. Kaplan-Meier Survival Analysis—radical treatment pre-COVID-19 vs. COVID-19, log-rank
p=06.
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Figure 5. Kaplan-Meier Survival Analysis—adenocarcinoma pre-COVID-19 vs. COVID-19, log-rank
p=0.07.
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Figure 6. Kaplan-Meier Survival Analysis—NOS cancer pre-COVID-19 vs. COVID-19, log-rank
p=0.04.

No statistically significant differences in survival were found in the remaining histo-
logical types (squamous and small-cell lung cancer) (Figures 7 and 8).
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Figure 7. Kaplan-Meier Survival Analysis—squamous cancer pre-COVID-19 vs. COVID-19, log-rank
p=083.
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Figure 8. Kaplan-Meier Survival Analysis—small cell lung cancer pre-COVID-19 vs. COVID-19,
log-rank p = 0.71.

4. Discussion

The coronavirus SARS-CoV-2 (COVID-19) outbreak affected several aspects of the
management of patients with cancer. Initially, the impact of the pandemic on the oncological
population was difficult to estimate, and the factors responsible for the consequences were
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the impact of the infection itself, as well as the indirect effects resulting from the collapse of
the healthcare system and the general economic crisis [18]. As shown in COVID-19 and the
cancer Research Network analysis (CCRN}), trends suggested a significant decrease in all
cancer-related patient encounters caused by the pandemic [19].

In a study by Rodriguez et al., conducted on the US population in the early stages of
the pandemic, nearly half of the patients experienced changes in care because of the impact
of the pandemic. Notably, the impact of the pandemic on cancer-related concerns, as well
as the impact on social determinants of health, was more severe in people with advanced
disease [20].

It was observed that patients with simultaneous cancer and COVID-19 had a higher
risk of a severe disease course than patients without comorbid cancer [21]. Cancer patients
had higher mortality rates from COVID-19 [22,23], especially those with lung cancer [24,25].

Treatment disorders and delays in cancer diagnosis may be associated with COVID-19,
which may translate into negative clinical consequences in this group of patients. Many
cancer patients have experienced changes in their lung cancer treatment plans [26]. COVID-
19 reduced the number of lung cancer patients receiving cancer treatment. In the study
by Araujo et al. in the Latin American Medical centre, two intervals were compared: pre-
COVID-19 (March to May 2019) and COVID-19 pandemic (March to May 2020) periods.
A significant decrease in patients undergoing cancer treatment was observed after the
COVID-19 pandemic [27].

Reyes et al. [28] found that 38% fewer new lung cancer cases were diagnosed during
COVID-19 compared with pre-COVID-19, with more symptomatic and severe NSCLC
diagnosed during the pandemic. In the same study, the 30-day mortality rate in patients
with newly diagnosed NSCLC significantly increased with the pandemic from 25% before
COVID-19 to 49% during COVID-19. With SCLC’s new diagnoses, the 30-day mortality rate
jumped from 18% pre-COVID-19 to 32% during COVID-19. The observations are aligned
with results obtained in our study. The ongoing study (MA03.08) revealed that lung cancer
diagnosis was affected during the COVID-19 pandemic, with fewer cases diagnosed and
more symptomatic diseases compared to 2019, which seems to be associated with worse
outcomes [26].

The mortality rate in our study was not assessed because patient death occurring
outside of the hospital is not reported. For our study, we used the date of the last contact
with the patient and information about the dead or alive status via the eWUS system, but
the calculations based on these data are of limited value. They do not accurately reflect the
survival time because the loss of contact could have been influenced by either the patient’s
death and qualification for palliative treatment or hospitalization and treatment in another
hospital.

An interesting fact in our study is the significantly longer survival of patients with
adenocarcinoma during a pandemic compared to the period before the pandemic. One of
the possible reasons for this may be the increased recruitment of these patients to clinical
trials caused by the introduction of NGS as the standard of care in our centre for each
patient diagnosed with adenocarcinoma, which may also explain increased immunotherapy
use in our department in the COVID-19 era.

5. Conclusions

The COVID-19 pandemic has had an early negative effect on lung cancer patients.
As shown, during the COVID-19 period, patients reporting lung tumours tended to have
worse performance status upon admission. Patients were admitted with the more advanced
disease during the pandemic time. More immunotherapy and more deaths before the start
of treatment in the COVID-19 period occurred during the COVID-19 period. The general OS5
was similar between the two periods. However, we observed longer OS in adenocarcinoma
patients and shorter OS in NOS cancer patients during COVID-19. Further studies focusing
on the analysis of the causes of differences between the groups are needed.
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ARTICLE INFO ABSTRACT

Keywords: Background: Patients with Eastern Cooperative Oncology Group Performance Status 2 (ECOG PS 2) are not
Non-small cell lung cancer included in mast randomized clinical trials and registry studies. Nevertheless, i heckpoint inhibitors are
Immunatherapy registered in the USA and Europe regardless of the performance status. Evidence regarding the effectiveness and
ﬁmf’ 2] int inhibitors safety of such treatment in this cohort is sparse.

Antibodies Methods: Using PubMed (to July 2020), the relevant literature on the effect of FCOG PS 2 on the efficacy and

safety of immunotherapy in patients with advanced non-small cell lung cancer (NSCLC) with ECOG PS 2 was
searched.

Results: A database search conducted using an international repository (PubMed) identified 191 records. Addi-
tional 3 records were identified through other sources. After pre-selection, 92 records were excluded, and 102
full-text articles were assessed for eligibility. With further exclusion of articles not meeting the inclusion criteria,
44 studies were entered into the qualitative synthesis.

Conclusions: Immunotherapy seems to be justified in PS 2 patients with NSCLC. This method of treatment has been
proven to be safe and tolerable. However, outcomes in this population remain suboptimal and the impact of
immunotherapy in this cohort is less dramatic. Multiple scales evaluating many factors beyond PS scores have
been suggested to help stratify the PS 2 to reinforce the chance of achieving better treatment outcomes. Ran-
domized trials are needed to determine the benefits of immune checkpoint inhibitors (ICIs) for patients with poor
ECOG PS.

1. Introduction metastatic NSCLC as first and second-line treatment. However, the

studies that led to the approval of these drugs and nearly all randomized

In the last decade, significant advances have been made in the
treatment of non-small cell lung cancer (NSCLC). For a long time,
chemotherapy remained the only form of treatment for advanced lung
cancer. [n recent years, an increase in the survival time and improvement
in the quality of life of patients with NSCLC have been observed, which
results, among others, from precise histopathological and molecular di-
agnostics and personalized therapy selection. New treatment modalities
for lung cancer include immune checkpoint inhibitors (ICls), which use
the natural ability of the patient's immune system to recognize and
destroy cancer cells [1]. The introduction of ICIs profoundly changed the
treatment of NSCLC.

To date, over a dozen of randomized phase III trials have been con-
ducted to evaluate the effects of ICIs (atczo]mmwb nivolumab, pem-

L lumab, and ipili b) in locally advanced and

broli; dur
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and registry studies, included patients with only Eastern Cooperative
Oncology Group Performance Status (ECOG PS) 0 or 1 [1-11]. Unfor-
tunately, patients with ECOG PS 2 were excluded from most ICI studies. A
study by Yoo et al. [12] showed that only about 30% of NSCLC patients
would qualify for phase [T trials with ICls, suggesting the existence of a
considerable gap between the real-life and trial NSCLC population. In
another study, under real-world conditions, the authors report that ECOG
PS 2 patients may constitute up to 40% of all NSCLC patients [13].
Therefore, the decision to qualify these patients for treatment is a com-
mon clinical dilemma. The presented data indicate, that patients with a
waorse degree of PS defined according to the ECOG scale pose a significant
challenge.
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2 Materials and Methods
2.1 Evidence acquisition

We performed a systematic review according to the Preferred
Reporting Items for Systematic Review and Meta-Analyses (PRISMA)
guidelines (available from: http://www.prisma-statement.org/).

2.2 Search strategies

We reviewed the MEDLINE online database (PubMed) for all studies
reporting immunotherapy in NSCLC patients with ECOG PS 2 published
up till August 9, 2020. The searched phrase was “((performance status 2)
OR (PS 2) OR (WHO score 2) OR (Zubrod Score 2) OR (ECOG 2)) AND
((immunotherapy) OR (ni b) OR ( i b) OR (pem-
broli: b)) AND ((1 Il cell lung cancer) OR (NSCLC))". The fil-
ters used included the following studies: Full text, Clinical Study, Clinical
Trial, Clinical Trial Protocol, Clinical Trial, Phase I, Clinical Trial, Phase
II, Clinical Trial, Phase III, Clinical Trial, Phase IV, Comparative Study,
Controlled Clinical Trial, Guideline, Journal Article, Meta-Analysis,
Multicenter Study, Observational Study, Practice Guideline, Pragmatic
Clinical Trial, Preprint, Randomized Canl.m]led Trial, Retracted Publi-
cation, Retraction of Publication, R . Sy ic Review, Twin
Study.

2.3 Study selection

Inclusion criteria were:

382

PLoS Med 6 (7): €1000097. hitps://doi.org/10.1371/journal pmed1000097.

1) human retrospective or prospective study with patients 18 years of
age or older,

2) NSCLC,

3) ECOG PS 2 or more,

4) ICIs administered in the first or subsequent line of therapy.

Additionally, the research included in the analysis had to fulfill the
following criteria: full-text articles, species: humans only, subject: cancer,
age: adult 19+ years.

3 Results and Discussion
3.1 Characteristics of the included studies

After initial literature search, 191 articles were found. Additionally, 3
more articles found via reference analysis in cited articles were included
that were not identified through initial search. After reviewing the titles
and abstracts, 102 studies remained, and their full texts were assessed for
eligibility. Of the eligible 102 studies, 58 studics were excluded, because
they were missing an outcome of interest or were repetitive and redun-
dant. Ultimately, 44 studies were selected for analysis (Fig. 1).

3.2 Immunotherapy in ECOG PS = 2 population

Both, the United States Food and Drug Administration (FDA) and
European Medicines Agency (EMA) have registered ICIs regardless of the
PS5, despite the lack of evidence for the efficacy and safety of patients with
ECOG PS = 2 due to the exclusion of this cohort from the majority of
randomized controlled trials (RCTs). Patients with ECOG PS 3 and 4 are
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mostly excluded from treatment with ICIs. However, patients with ECOG
PS 2, present a challenge. Patients with ECOG PS 2 are defined as out-
patients, capable of self-care, and are up and about for more than 50% of
daytime. The introduction of ICI treatment in this group of patients scems
to be particularly encouraging, as the profile of side effects is more
favorable than that of classic chemotherapy [14]. Data on outcomes for
patients with lower performance status are sparse.

3.3. ECOG PS scale as a qualification tool for immunotherapy

PS is a general measure of a patient's functional status. Tt defines the
general condition of the patient, the impact of tumor symptoms, and
comorbidities, on the daily functioning of the patient. The ECOG PS di-
vides patients into 5 categories based on the interference of symptoms
with normal activity and the percentage of hours spent in bed awake
[15]. The degree of PS efficiency assessed by doctors and nurses is very
consistent. Interestingly, during self-assessment, patients tend to rate
their PS as worse than their doctors [16]. One of the strongest predictors
of response and survival in patients with advanced NSCLC is PS [17]. In
general, poorer P§ is 1 ible for lower rates to chemo-
therapy, shorter time to treatment failure, and shorter progression-free
survival [18].

However, patients with PS 2 may be heterogeneous. The lower PS
may be due to tumor-related symptoms (pain, anorexia, fatigue, and
weight loss), concomi di age-related deterioration in func-
tional status, or a combination of these factors. In Italy, a multicenter,
retrospective study (GOIRC-2018-01) was conducted among patients
with NSCLC with programmed death-ligand 1 (PD-L1) expression > 50%,
with ECOG PS 2 [19]. Outcomes of treatment in this group of patients
were generally poor. However, the study showed a longer time to pro-
gression in patients whose PS resulted from the coexistence of comor-
bidities (progression free survival, PFS - median 5.6 months), compared
to the group without comorbidities and with worse performance result-
ing from cancer (PFS — median 1.8 months). For overall survival (0S), the

dian was 11.8 hs versus 2.8 hs, respectively. In the pre-
sented study, in which the PS was determined by the advancement of the
neoplastic disease or the presence of comorbidities, it was possible to
demonstrate a better prognosis among patients whose PS was determined
by the comorbidities and not the disease itself.

Many studies confirm that PS > 2 is the most important and an un-
favorable prognostic factor of the immunotherapy, while there are no
studies analyzing the causes of low PS. The conclusions from the above
mentioned GOIRC study [19], lead to the supposition that the PS 2 pa-
tient population is a highly heterogeneous group. Therefore, criteria and
scales are sought to identify patients with a worse degree of fitness who
have the best chance of benefiting from such treatment. Early identifi-
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outcomes with those obtained in clinical trials. Undeniably, the presence
of a poorer ECOG PS > 2 condition correlates with a shorter survival rate
expressed as OS. Moreover, the study by Garde-Noguera et al. [24]
shows, that a worse prognosis is due to a short period of time from
previous treatment and more than one metastatic location.

A perfect biomarker has not been found. Neither the expression of PD-
L1 on tumor cells nor TMB is a perfect predictor for immunotherapy [25].
Some patients with no or low levels of PD-L1 expression may achieve
good responses to immunotherapy, indicating group heterogeneity apart
from PD-L1 expression. Therefore, it is necessary to continue research to
determine which biomarkers may best serve as predictors of response.

Dall'Olio et al. [26] conducted a meta-analysis of available clinical
studies regarding immunotherapy in any line used in the NSCLC patients
with ECOG PS > 2. In a systematic review, the authors analyzed 19
studies with 3600 patients, 757 of whom had ECOG PS > 1. As expected,
a PS of 2 or more resulted in poorer OS, PFS, and overall response rate
(ORR). The data revealed, that despite the exclusion of ECOG PS > 1 from
clinical trials, ICIs are widely used in these patients, given their favorable
toxicity profile. More than 20% of the patients treated with ICT have a PS
> 1. Interestingly, a high level of OS and PFS heterogeneity was found
between different studies, which was not fully explained by a different
proportion of ECOG PS 3-4 patients, which may imply an intrinsic het-
erogeneity of ECOG PS 2 population as well as the subjectivity of ECOG
PS evaluation.

The combination of chemotherapy and immunotherapy in ECOG PS5 2
patients was investigated in a study by Bonomi et al. [27], in which re-
searchers assessed the effects of low-dose carboplatin and paclitaxel
ch herapy combined with pembroli b i stherapy in pa-
tients with metastatic NSCLC and poor PS. Patients with advanced NSCLC
and PS 2 were randomized to pembrolizumab monotherapy (10 patients)
or pembrolizumab combined with weekly carboplatin and paclitaxel (10
patients). The study showed, that administration of this

h herapy-i herapy regimen to patients with advanced
well tolerated and immunologically and clinically

NSCLC and PS 2 was
active [27].

Montana et al. [28], assessed the effectiveness of nivolumab in
real-life settings. The population study included a high proportion of
patients with an ECOG-PS 2 or more (39.8%). Despite significantly
poorer treatment results in this cohort, the authors indicate that immu-
notherapy should be considered, as both OS and PFS are similar to those
observed with docetaxel treatment.

In the RCT CheckMate 171 [29], the researchers assessed the efficacy
of nivolumab in patients with ECOG PS 0-2. As expected, patients with
ECOG PS 2 had shorter survival than patients with ECOG PS 0-1 (median
08 5.2 months vs 10 months, for all patients in the study), but impor-
tantly, no increased incidence of adverse effects was observed [29].

cation of individuals with a low chance of achieving a d clinical
response with [Cls would minimize the risk of inappropriate treatment,
unnecessary toxicity, and the high cost of such therapy [7]. Despite the
benefits of OS and time to disease progression, only a fraction of patients
respond to immunotherapy and experience sustained effects [20].

Apart from the PS score, a plethora of biomarkers is also used for
immunotherapy eligibility in the lung cancer patients, in most of the
reviewed studies a PD-L1 score is the most prevalent (Supplementary
Table 1). Such biomarkers as tumor mutational burden (TMB) and
neutrophil-lymphocyte ratio (NLR) are not widely used as they are not
validated in large RCTs, but should be considered as an endpoint for
future studies, as presented below [21-23]. Identifying the predictive
and prognostic biomarkers necessary to select the patients most likely to
respond to immunotherapy is extremely important and is currently being
intensively studied.

3.4. Results of i apy in ECOG PS > 2 patients

Most of the available literature on the treatment outcomes in patients
with PS > 2 are retrospective “real-world” studies comparing treatment

383

Another RCT, CheckMate 153 [30], included older patients aged 70 or
older and patients with ECOG PS 2. As expected, the estimated median
08 was lower for PS 2 patients at 3.9 months (95% CI 3.1-6.3), compared
with 10.5 (95% CI 9.3-11.4) in PS 0-1. The duration of treatment in PS 2
patients was shorter than in patients with PS 0-1 (median 1.4 months
versus 3.5 months due to higher mortality and requests for treatment
ion). T apy safety data from the CheckMate 171
and 153 indicate that immunotherapy is safe and well-tolerated in PS 2
patients, with reasonable efficacy. Both of the studies were analyzed
among others in a review performed by Carmichael et al. [31] focused on
NSCLC treatment results in older patients and patients with poor PS,
although researchers agreed that despite proven safety survival results
remain relatively poor in PS 2 group.

CheckMate 817 [32] was a phase ITTb, multicohort, non-randomized
study evaluating the safety and efficacy of the combined nivolumab
and ipilimumab as a first-line in advanced NSCLC. The study included
patients with ECOG PS5 2 (n 139/198). The rate of serious
treatment-related adverse effects (TRAEs) was 26% for ECOG PS 2 pa-
tients and 35% for ECOG PS 0-1. One-year PFS was achieved in 25% of
patients with ECOG PS 2 compared with 35% in ECOG PS 0-1. The

™
disce
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combination of nivolumab and ipilimumab in ECOG PS 2 patients had a
similar safety profile compared to ECOG PS 0-1 patients, even if the
outcome was poorer. One more study is currently underway looking at
the combinati of nivol b and ipilimumab versus a
carboplatin-based doublet for the first-line treatment of ECOG PS 2 with
advanced NSCLC (NCT03351361).

PePS2 is a single-arm, phase II trial performed by Middleton et al.
[33] to evaluate pembrolizumab in NSCLC patients with PS 2. It is
currently the only study designed to prospectively evaluate pem-
brolizumab in patients with PS 2. The authors of the study paid particular
attention to the correct assessment of patients' condition. To ensure the
stability and consistency of the ECOG PS assessment, a physician per-
formed a PS assessment with an interval of 2 weeks. This study confirmed
the safety of ICI use in this population. The results of such treatment,
expressed as an assessment of the durable clinical effect (DCB; defined as
the presence of complete response, partial response or stable disease
lasting at least until the second computed tomography scan at 18 weeks)
were at least similar to patients with ECOG PS 0-1 receiving pem-
brolizumab in the second line of treatment with simultaneous safety of
use, as no increased incidence of adverse reactions was observed in this
group of patients.

In Germany, Sebastian et al. [34] conducted an observational study
“NIS ENLARGE-Lung” on a group of 628 patients with squamous and
non-squamous cell carcinoma who received nivolumab in the second or

ubseq line of trc The mean age of the patients enrolled in the

study was 65 years, but patients aged 70-80 (n = 176, 28%) and over 80
(n = 37, 6%) were also included in the study. Most of the patients were
ECOG PS 0-1 (n = 467, 74%), and a group of 76 (12%) patients had
ECOG PS 2, 3 and 4. The median OS for patients with squamous cell
carcinoma was 10.4 months, and with non-squamous cell carcinoma -
13.1 months. The median OS for patients =75 years of age was 10.8
months, with ECOG PS > 2 7.5 months, and with ECOG PS 3 4 - 5.6
months. It should be noted that this is one of few studies that also
included older adult patients and patients with a lower level of PS.

3.5 Biomarkers and scales to predict the efficacy of immumotherapy in
ECOG PS 2 patients

High-performance predictive biomarkers are required to guide
treatment options. The available literature lacks clear criteria for patient
selection based on the biomarker (PD-L1 expression, neutrophil-to-
Iymphaocyte ratio - NLR or other). In the reviewed studies, in most of
the cases the inclusion criteria for patients who received appropriate
antibody were not described.

One proposed biomarker for predicting immunotherapeutic response
is the NLR. In a study by Bagley et al. [22], conducted in patients with
metastatic melanoma treated with ipilimumab, pretreatment NLR > 5
was associated with worse outcomes. It is noteworthy, that the same
study also showed that ECOG PS > 2 was the most important factor in
worsening prognosis, even ding the prognostic value of NLR alone.
Liet al. [23], performed a meta-analysis of 17 eligible studies confirming
the role of pretreatment NLR in predicting treatment outcomes in
advanced NSCLC patients treated with ICIs [23]. In a study by Shiroyama
etal. [35], serum albumin <3.7 g/dL, NLR >4, and advanced lung cancer
inflammation index (ALI) < 18 were significantly associated with poor
PFS and early progression in a univariate analysis.

In a retrospective study, Taniguchi etal. [36] analyzed the data of 201
patients with PS = 2 treated with nivolumab. The analysis showed that,
in addition to PS > 2, concomitant steroid use at the start of treatment
and high lactate dehydrogenase (LDH) level >240IU are unfavorable
prognostic factors resulting in low PFS. Kataoka et al. [37], found in their
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Table 1

The EPSILoN scale - Eastern Cooperative Oncology Group Performance Status
(ECOG PS), smoking, liver lactate dehy (LDH),
to-lymphocyte ratio (NLR). The scale name is an acronym named after the factors
taken into account. This scale is used for the elinical and biochemical prognostic
assessment of the benefit of immunotherapy in the second or further treatment
line (Prelaj et al. [391).

Prognostic factor Assessment Point
ECOG Ps 1 (]
2 1
Smoking (pack-years) =40 (1]
<40 1
Liver metasiases No o
Yes 1
LDH (mg/dL) <400 o
=400 1
NLR. <4 ]
=4 1

Abbreviations: ECOG, Eastern Cooperative Oncology Group; LDH, lactate dehy-
drogenase; NLR, neutrophil-to-lymphocyte ratio; PS, perfi status.
Prognostic groups: best: 0 points; intermediate: 1-2 points; poor: 3-5 points.
(Reprinted from: Cancers (Basel), 2019 Dec 5; 11(12):1954, Prelaj A, Ferrara R,
Rebuzzi SE et al., EPSILoN: A Prognostic Score for Immunatherapy in Advanced
Non-Small-Cell Lung Cancer: A Validation Cohort, Copyright 2019 with
permission from Prelaj A.).

Table 2

DiM scale. This scale was originally used to determine the prognosis of patients
undergoing second-line tr with classical ch herapy and can be used
to assess the prognosis of patients treated with immunotherapy. It takes into
account ECOG performance status, sex, histologic type of tumor, tumor stage,
previous use of plati -based chemc and to first-line treat-
ment (Di Maio et al. [40]).

Points

0 1 2 7
Sex Female Male
ECOG PS 0 1 2
Tumor stage b w
Histologic type Adenocarcinoma Squamous  Other
First-line therapy type  Nonplatinum-based Platinum-based
ORR 1o first-line Yes No

Abbreviations: ECOG, Eastern Cooperative Oncology Group; ORR, objective
P rate; PS, perfi status.

Prognostic groups: best: <5 points, intermediate: 5-9 points, poor: >9 points.
(Reprinted from: European Journal of Cancer, 2010 Mar; 46(4), Di Maio M, Lama
N, Morabito A, Smit EF et al., Clinical assessment of patients with advanced non-
small-cell lung cancer eligible for second-line chemotherapy: A prognostic score
from individual data of nine randomized trials, 735-43., Copyright 2010 with
permission from Elsevier).

294 patients treated with nivolumab. Of the 50 variables analyzed, the
authors found that 5 significantly affected the survival of treated patients:
ECOG PS, the size of the largest brain metastasis, the number of meta-
statie sites, toxicity, and malignant pleural effusion. Malignant pleural
effusion was the only variable that significantly influenced the objective
response rate and correlated with all the study endpoints.

Attempts have been made to combine several prognostic factors on a
scale that stratifies patients depending on the likelihood of obtaining
good treatment outcomes. Prelaj et al. [39], proposed to use the EPSILoN
scale, which was used in a group of 193 patients (second-line immuno-
therapy 61%; further-line immunotherapy 39%) (Table 1). The scale is
based on retrospective analysis of peripheral blood biomarker expression
in 154 patients with advanced NSCLC receiving immunotherapy. The

study, that el d car bryonic antigen (CEA) was independently
associated with worse PFS. Another factor that negatively influences
survival and disease control during ICI therapy is the cachex-
ia-sarcopenia syndrome, as shown in the study by Roch et al. [38].
Pantano et al. [21], conducted a multicenter retrospective study in

lysis sh d that the of 5 variables at baseline, including
smoking, ECOG PS, liver metastases, LDH, and NLR combined for a
prognostic score (EPSILoN), can predict the outcome of immunotherapy.
When ing the pre ic factors p d in the scale, it was found
that the median PSF with a favorable result is 6 months, with an
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Fig. 2. Decision-making diagram regarding the use of [CI treatment in an ECOG PS 2 patients.

intermediate result it is 3.8 months, and with an unfavorable result 1.9
months. For 08, the median is 24.5, 8.9, and 3.4 months, respectively
[39].

The DiM scale is another tool supporting the qualification of patients
for ICI treatment. It was first introduced by Di Maio et al. [40], to
determine the prognosis of response to treatment in the second and

b lines of ct herapy. Factors used in the scale included
ECOG PS, gender, tumor histology, tumor stage, prior platinum-based
chemotherapy, and response to first-line treatment. In a multicenter
study, Prelaj et al. [41] analyzed 347 patients (median age: 66 years,
30-88 years), who d trated the of the DiM scale in
determining the prognosis of treatment results also in the case of
immunotherapy (second-line or subsequent treatment) (Table 2). The
authors distinguished 3 groups of patients, based on the collected data,
depending on the obtained result: group I with <5 points, group I with
5-9 points, and group [II with >9 points. Significant differences were
shown in the survival of both groups: OS was 18 months in group I, 8.5
months in group I, and 2.6 months in group IL The PFS was 3.4 months,
3.7 months, and 1.9 months, respectively. The researchers concluded
that immunotherapy should not be used in patients with the worst
prognosis (shortest OS and PFS at 2.6 and 1.9 months, respectively).

The iSEND model (immunotherapy, Sex, ECOG PS, NRL, and Delta
NLR model) is another model that can predict the clinical outcomes of
advanced NSCLC receiving nivolumab in the good, intermediate, or poor-
risk groups. It utilizes differential weightings from multiple readily
available variables and after proper validation, can be useful as a pre-
dictive model for problematic cases [42].

Despite many promising results and proven safety, immunotherapy
should be used with caution in PS 2 patients. A study by Inoue et al. [43]
showed, that among other factors, PS > 2 is an independent prognostic
factor of early death, defined as death within 3 months of initiating
nivolumab therapy. In a study by Petrillo et al. [44], patients with
advanced NSCLC and impaired PS experienced significantly shorter
survival after ICI treatment and more often received ICIs near death than
patients with better PS. The end of life use of ICT was associated with less

hospice use and an increased risk of death in hospital, emphasizing the
need to communicate about potential trade-offs with ICL

3.6. Limitations of the study

Even though a ic review is considered as the best evidence
for getting an answer to a research question, in case of administering
immunotherapy in ECOG PS 2 it is difficult to indicate definitive
approach. In most of the cases, the analyzed literature included retro-
spective studies with very few randomized control trials and prospective
studies thus indicating possible area of research rather than giving clear
guidelines. Analyzed material in this systematic review includes articles
published up till August 9, 2020 and does not include articles significant
for the subject that appeared after this date.

4. Conclusions

Based on the presented data, immunotherapy seems to be justified in
PS 2 patients with NSCLC. This method of treatment has been proven safe
and tolerable, However, outcomes regarding survival in this population
remain suboptimal and the treatment results are less spectacular. The
presented data highlight the possible heterogeneity of the PS 2 popula-
tion with differences in OS, PF5, and ORR between different studies, thus
suggesting the presence of factors influencing treatment results.

In view of the diverse nature of the ECOG PS assessment and
increasing evidence for a different prognosis depending on the cause, it
seems justified to focus in particular on the group of patients with PS 2
and lung cancer, in whom PS results from comorbidities.

In this group, not only a better prognosis is indicated, but also the
need for a thorough assessment of the advancement of comorbidities,

their op jon and possibl luation before making a final de-
cision regarding the use of immunotherapy.
Therefore, we propose a block diag that may help guide the de-

cision to use the ICI treatment in the ECOG PS 2 patients (Fig. 2).
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The available literature lacks clear criteria for patient selection based on
the biomarker (PD-L1, LNR expression or other). In the reviewed papers,
in most of the cases, patients received the appropriate antibody at
specified times without describing inclusion criteria. Hence, a prospec-
tive evaluation of the efficacy of anti-PD-L1 therapy with ECOG PS 2 in
future clinical trials is needed.

The optimal biomarker for prognosis has not yet been found. Worse
PS remains the most important factor influencing the results of immu-
notherapy. Multiple scales evaluating many factors in addition to PS
scores have been proposed to help stratify the PS 2 by chance of
achieving better tr results. Rand d trials are ded to
determine the benefit of ICI for ECOG PS 2 patients.
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9 Streszczenie w jezyku polskim

Chorzy na raka ptuca sg bardziej podatni na ci¢zki przebieg COVID-19 i maja wyzsze
ryzyko hospitalizacji 1 $miertelnos$ci. Zakldcenia w opiece zdrowotnej, zaburzenia w
diagnostyce i leczeniu, a takze cigzszy przebieg choroby znajdujace odzwierciedlenie w postaci
wickszego odsetka pacjentow zglaszajacych si¢ z gorszym stopniem sprawno$ci ocenianym w
ECOG PS sa istotnymi czynnikami, ktoére mogly mie¢ negatywny wplyw na opieke
onkologiczng oraz wyniki leczenia pacjentow z rakiem ptuca w okresie pandemii. Decyzje
terapeutyczne dotyczace leczenia w tej grupie chorych podejmowane sg migdzy innymi w
oparciu o ocen¢ stanu ogolnego, definiowanego przez zaawansowanie choroby podstawowe;j i
choroby towarzyszace. Pacjenci ze stopniem sprawnos$ci ECOG PS 2 stanowig heterogenng
grupe i istniejg przestanki wskazujgce na potrzebe rozroéznienia pacjentow, u ktérych stan
ogo6lny wynika z choroby podstawowej oraz pacjentow, u ktorych stopien sprawnosci wynika
z chorob towarzyszacych takich jak przewlekte choroby uktadu krazenia, uktadu oddechowego
czy, co szczegolnie wazne w dobie pandemii, infekcja COVID-19. W przypadku pacjentow ze
stopniem sprawnosci ECOG PS 2 wynikajacego z zaawansowania choroby podstawowej
korzy$ci odnoszone z wilaczenia immunoterapii s3 mniejsze w poréwnaniu do pacjentéw z
grupy drugiej, u ktorych optymalizacja leczenia chorob towarzyszacych pozwoli¢ moze na

skuteczne wdrozenie leczenia przyczynowego, w tym immunoterapii.

Celem pracy byta ocena wptywu pandemii COVID19 na ocene stanu ogolnego chorych

z rakiem ptuca jak rowniez ocena wplywu pandemii na efekty leczenia w tej grupie chorych.

Grupe badang stanowili pacjenci przyjeci celem diagnostyki i leczenia raka ptuca w
okresie 12 miesiecy przed wybuchem pandemii COVID19 (grupa preCOVID, obejmujaca

pacjentow przyjetych w okresie od 01 kwietnia 2019 do 31 marca 2020 (n=132)) oraz pacjenci
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przyjeci w okresie wybuchu pandemii COVIDI19 (grupa COVID, obejmujaca pacjentow

przyjetych w okresie od 01 kwietnia 2020 do 31 marca 2021 (n=188))

Material do analizy stanowila elektroniczna dokumentacja kliniczna w systemie
teleinformatycznym CliniNET obejmujaca dane dotyczace wieku, plci, daty przyjecia, daty
uzyskania potwierdzenia histopatologicznego raka ptuca, typ histopatologiczny raka ptuca,
stadium zaawansowania klinicznego (CS, clinical stage), stopien sprawnosci wyrazony jako
ECOG PS, typ zastosowanego leczenia, ocen¢ radykalnosci leczenia oraz date zgonu (gdy
dostepna) lub datg ostatniego kontaktu z pacjentem (w przypadku braku informacji nt. daty

zgonu)

Zebrane dane zostaly poddane analizie przy uzyciu programu STATISTICA 13.0
(StatSoft, Krakow, Polska). Normalno$¢ rozktadu zostala oceniona testem Shapiro-Wilka.
Roéznice pomigdzy badanymi grupami zostaty ocenione w tescie Chi-kwadrat lub w tescie U

Manna-Whitneya.

W trakcie okresu pandemii w sposob istotny zmniejszyla si¢ liczba pacjentow
zglaszajacych si¢ z dobrym stopniem sprawno$ci wyrazonym jako ECOG PS 0-1 na rzecz
pacjentow zglaszajacych si¢ z gorszym stopniem sprawnosci ECOG >2 (ECOG PS 0-1 pre-
COVID-19 vs. COVID-19: 107 (81.1%) vs. 135 (71.8%); ECOG PS > 2 pre-COVID-19 vs.
COVID-19: 24 (18.2%) vs. 53 (28.2%); p = 0.04). Stadium zaawansowania klinicznego
choroby w momencie zgloszenia si¢ do oddzialu byto statystycznie wyzsze w trakcie okresu
pandemii (CS I-111A pre-COVID-19 vs. COVID-19: 28 (21.2%) vs. 22 (11.7%); CS HIB-IV
pre-COVID-19 vs. COVID-19: 104 (78.8%) vs. 165 (87.7%). W okresie COVID19
odnotowano czestszg kwalifikacje chorych do immunoterapii oraz wigkszy odsetek zgonow
przed rozpoczeciem leczenia. Wykazano, ze pandemia COVID-19 w sposob istotny

negatywnie wptyneta na stan chorych na raka ptuca oraz na wyniki leczenia. Wyniki te stanowig
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przestanke¢ do prowadzenia dalszych badan dotyczacych dlugofalowych efektow pandemii w

tej grupie chorych.
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10 Streszczenie w jezyku angielskim

Patients with lung cancer are more susceptible to severe COVID-19 and have a higher
risk of hospitalization and mortality. Disruptions in healthcare, disturbances in diagnosis and
treatment, as well as a more severe course of the disease reflected by a higher percentage of
patients presenting with a worse performance status assessed by ECOG PS, are significant
factors that may have a negative impact on oncological care and treatment outcomes for lung
cancer patients during the pandemic. Therapeutic decisions for lung cancer patients are made,
among other factors, based on the assessment of overall health status, defined by the extent of
the underlying disease and comorbidities. There is evidence indicating that patients with ECOG
PS 2 constitute a heterogeneous group, and it is important to differentiate between patients
whose overall health status is primarily influenced by the underlying disease and those whose
performance status is affected by comorbidities such as chronic cardiovascular or respiratory
diseases or, particularly relevant during the pandemic, COVID-19 infection. In the case of
patients with ECOG PS 2 resulting from the progression of the underlying disease, the benefits
of incorporating immunotherapy are smaller compared to patients in the second group, where
optimizing the treatment of comorbidities may allow for effective implementation of causal

treatment, including immunotherapy.

The aim of this research was to assess the impact of the COVID-19 pandemic on the
evaluation of the general health status of lung cancer patients and the effects of the pandemic

on treatment outcomes in this group of patients.

The study group consisted of patients admitted for the diagnosis and treatment of lung
cancer during the 12 months prior to the outbreak of the COVID-19 pandemic (pre-COVID

group, including patients admitted between April 1, 2019, and March 31, 2020 (n=132)), and
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patients admitted during the COVID-19 pandemic (COVID group, including patients admitted

between April 1, 2020, and March 31, 2021 (n=188)).

The material for analysis comprised electronic medical records in the CliniNET EDM
system including data on age, gender, date of admission, date of histopathological confirmation
of lung cancer, histopathological type of lung cancer, clinical stage, performance status
expressed as ECOG PS, type of treatment administered, assessment of treatment radicality, and
date of death (if available) or date of the last contact with the patient (in case of no information

regarding the date of death).

The collected data were analyzed using the STATISTICA 13.0 software (StatSoft,
Krakow, Poland). The normality of distribution was assessed using the Shapiro-Wilk test.
Differences between the study groups were evaluated using the Chi-square test or the Mann-

Whitney U test.

During the pandemic, there was a significant decrease in the number of patients
presenting with a good performance status expressed as ECOG PS 0-1, in favor of patients
presenting with a worse performance status ECOG PS >2 (ECOG PS 0-1 pre-COVID-19 vs.
COVID-19: 107 (81.1%) vs. 135 (71.8%); ECOG PS >2 pre-COVID-19 vs. COVID-19: 24
(18.2%) vs. 53 (28.2%); p = 0.04). The clinical stage of the disease at the time of admission
was statistically higher during the pandemic (CS I-I1I1A pre-COVID-19 vs. COVID-19: 28
(21.2%) vs. 22 (11.7%); CS 1IB-IV pre-COVID-19 vs. COVID-19; 104 (78.8%) vs. 165
(87.7%). We also observed a more frequent qualification of patients for immunotherapy during
the COVID-19 period and a higher percentage of deaths before the initiation of treatment. These
results allow for the assessment of the early effects of the COVID-19 pandemic on the
evaluation of the health status of lung cancer patients and treatment outcomes. We have

demonstrated that the outbreak of the COVID-19 pandemic has significantly negatively
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impacted the condition of lung cancer patients. These findings provide a basis for further

research on the long-term effects of the pandemic in this patient group.
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